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AGENDA
A GREEN CI| TI| EFPROACHES TG CONFRONTI NG CLI MATE CHANGEDO

OECD Workshop, Alfredo Kraus Auditorium, Las Palmas de Gran Canaf&pain

Thursday 11 June. 9:00 to 19:00

Background and objective of the meeting

City governments play a critical role in addressing the global challenge of climate change. Though
output in cities is responsible for the majority of global carbon emissagroundswell of local initiatives
has placed local government on the front lines of environmental management. Cities in many ways are
bellwethers and testing grounds for emerging trends in climate solutions. In light of these developments,
during the P08 OECD Roundtable of Mayors and Ministers, Secrdimgeral Gurria proposed,
AMomentum is building to mainstream policies for
cities develop will determine our collective ability to address climate hvéng The ti me has cor
the experience and the capacity of cities to deal with the development and climate change challenge to the
front of the climate debate. We need to empower cities to do the right things on climate change and we
needtolearn&m t heir experience. o0

Despite widespread experimentation and rhetorical endorsement, the actual implementation of climate
change planning remains confined to a few pioneering cities. A variety of factors ranging from inadequate
budgeting to lacklustre plib support has prevented the mainstreaming of climate change planning at the

| ocal |l evel . AGreen citieso have also not been in
market has limited the range of environmental projects that govatamgsan realistically pursue. At a
moment when momentum has been building for citie:

can attain the necessary funds to engage more actively in climate change adaptation and mitigation projects
or if they @n (within the context of allocation of funds from the national fiscal stimulus package),
priorities could be given on short term objectives ignoring long term challenges.

This workshop aims to respond to this call by exploring practical tools citiesiggrno fight
climate change and caysé their economies. These tools all have concrete objectives: the production of
Afgreen collarodo jobs, i ncreased -snodtuito noanls 0s, u pwpact retr,
and more climate friendly opation of ports. Throughout this workshop, attention will be given to
collaborative frameworks, both those that foster idegartmental coperation within cities and those
that generate synergies between regional and national bodies.

This oneday work$op is organised by the OECD and the City of Las Palmas de Gran Canaria with
the support of the government of Spain.



WORKSHOP AGENDA

9:007 10:00 Registration and Coffee
Opening Speeches and Welcoming Statements
U Mr. Jer6nimo Saavedra Acevedp Mayor, City of Las Palmas de Gra
10:007 11:00 Canaria, Spain
Mr. Marcos Bonturi, Head of the Regional Competitiveness and Govern
Division, OECD
T Mr. José Miguel Pérez GarciaPresidentb Gr an Canari ad
f Mr. Don Paulino Rivero Baute, President of the Government of the Can
Islands
Mrs. Carolina Darias San Sebastian Delegate of the Government in t
Canary Islands
SESSION 1A
I nsi de t he #f dboe lmvatioRsdn UrbanyPlaihimg and
Governance
Cities and regions have been leaders in addressing climate cHdagg are
adapting to the figreen e crecyclng)yaste prévention
brownfields redevelopment, green builgin s ust ai nabl e publ i
techo BNa&ydrog sand regional |l eaders ar
carbon footprint by renewing investment in public transit and enforcing land
provisions that make cities more derem®d walkable. Local authorities have manda
11:007 12:30 renewable energy requirements, recycling standards, clean energy service provisi

limits on urban sprawl. This session will address innovations in planning toolg
attempt to mitigate climate changedaadapt to its effects. Such tools encompass: |
climate change action plans, ecosystem planning, green development codes ang
ordinances, subsiing green architecture, building materials, and roofs, pedestriarn
bicycle planning, energgfficient street lighting, urban landscaping, densification, and
Afgreeningd of schools and government

of the current urban governance systems and mdgiées have experimented with
wide variety of mangement structures to build environmental competence throughag
administration and create a common vocabulary of sustainability across departmer|
competence for climate change pol i cy
department of the endinment raises issues of collaboration with other departm
calling for innovative institutional solutions.




Moderator

Panellists

Questions for discussion:

T
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Mr. Vincent Fouchier, Vice President OECD Working Party on Urban Are
IAURIF, Director for the MastelPlan for the Region Paritlle de France,
France

Mr. Michael G. Donovan Urban Specialist, OECD
Mr. Masashi Mori, Mayor Toyama City, Japan
Ms. Héléne de Largentaye Sustainable Development Adviser, Paris Q
Council, France

Mrs. Marlene Potthoff, Deputy Director, Climge Protection Agency Regio
of Hanover, Germany

Mr. Eduardo Jorge Martins Alves Sobrinho, Secretary for Green an
Environment, City Hall o6ao PaulpBrazil

Mr. Jinchuan Chen, Deputy Director of Planning Department, Beiji
Municipal Committee of Commueations China

Dr. Ayman 1.K. El-Hefnawi, Vice Chairman of General Orgaation for
Physical Planning, Egypt

1.

How can wurban planning strategie
change by directing new development awaynf areas at greatest risk, and
adopting land use practices that mitigate climate change impagtsufban
forestry and green spaces, compact cities, use of morerdifitting urban
surfaces, etc.)?

How cities are adapting their current urban goaece system to deal wit
climate change issues? What are the advantages and disadvantages
different approachesWhen a department is responsible for climate chg
policy, how does it coordinate with other departments? What are the
innovativeinstitutional solutions?

To what extent have climate change plans been followed by 4
enforcement? What types of plans are heavy on implementation and lig
rhetoric? What have been the main obstacles for implementation?

What role can local goverrants play to sensée and engage citizens and {
business sector in sustainable energy use and-doadd adaptation efforts
What other local actors and knowledge resources need to be engaged?

What types of new private/public partnerships with privatenpanies ha
fgreend urbanism produced? What h
partnerships and joint ventures?

In the context of a privigation of public utilities, to what extent ca
municipalities have aignificant impact on local climate ahge action throug
energy, transport, water and waste services?

Standards and codes dictate virtually all aspects of urban development.
have cities changed existing zoning and building codes to accommodate
sustainable cities? What legal obstagrevent such changes?

What is the state of intanunicipal cooperation around climate char
compared to other issues like transportation, economic development
financing? How widespread aresourcepooling strategies, such as projectg
purchaseenergyefficient products or pool scientific knehow to lower policy
development costs?

1C



11:0012:30

SESSION 1B

The Potential of the Green Economy

The dialogue on climate change needs to directly address scepticis
demonstrating that protécyy against climate change can provide an opportunity
maintain and enhance the competitive posture of urban regions. A group of pior|
cities have demonstrated that energy efficiency conserves natural resources, strg
resilience to meteorologal disruptions, and leads to substantial savings in fossil
However, it remains less clear how cities have transcended the trendiness of this
build lasting jobs and markets that
otherwa d s , what is the -mecensomoveéhefsedéd
local government reaction to the current economic crisis has added confusion h&@r
respondedby eliminating once promising green building programs while others
justified increased funding for climate solutions in the hopes that its market will ger
Afgreen jobso. A number of guestions
i nnovation in pioneering green <citie
ecaomy in the context of the current recession.

Moderator

T  Mr. Keith Thorpe, Head of Urban Policy Support, Cities and Urban Pg
Division Department for Communities and Local Government, Un
Kingdom, UK Delegate to the OECD Working Party on Urbaaasr

Panellists

Mrs. Jan Corfee Morlot, Senior Climate Change Analyst, Nobel Prize awq
OECD
Dr. Nam-Geon Chqgq Korea Research Institute for Human Settleme
Advisor to theMinistry of Land, Transport and Maritime Affairs, Korea
Mr. Mat Santamouris, Chairman of the Orgasing Committee for thg
European UniorCool Roof Council (EUCRC)
Mrs. Christina Raissis, Director, Strategic Growth and Sector Developmg
Economic Development, Culture and Tourism, City of Toronto, Canada
Dr. Fabio Grazi, Senor scientific coordinator of the Spatial Economi
Energy, and Climate Change (SEECC) program, International Research
on the Environment and Development (CIRED), Paris, France

= =4 =4 =4 =4

Questions for discussion:

1. What are some of the most promising exampdésopportunities for linking
climate protection measures to efforts to gamleconomic development gog
and create new employment opportunities?

2. What financial incentives help engage enterprises in ppbl@ate partnership
for addressing climate chge goals?

3. What expected and unexpected economic opportunities are present in the
chains for lowcarbon technologies, such as renewable energy, recy
equipment, LED lighting, concentratedlarand clean tech?

4. How have cities measured the labantensivity of the green economy? Ung
what conditions does it produce more or less jobs than traditional sectors?

11



5. What opportunities exist for green economic strategies to benefitnimyme
nei ghbourhoods and di st r eshenebghind> e a

6. How has the green building sector fared amidst declining real estate constru

7. How can climate change mitigation/adaptation policies be shaped to help
that the resulting economic benefits remain rooted within a city's local ego
(i.e. that the economic developments are 'place based' and cannot be outs
to other areas).

12:301 14:30

LUNCH

14:307 16:00

SESSION 2A

Green Government: Why Goperation across Levels of Governments is
Essential?

Given different mandates, pertise, and the multijurisdictional fluidity of mo
environmental problems, collaboration amongsighbouringmunicipalities, regions, an
the national government, is of paramount importaiiéés consists of horizontal accorg
between localities or rémns/states along with mulievel frameworks to facilitatq
cooperation between national, regional, and local governméiatis.example, somg
municipal governments often develop joint climate change adaptation plans; othe
their buying power togetheand negotiate directly with manufacturers of recycl
equipment and renewable energy providers. Likewise, national governments can
support cities through improved funding and support of a suite of energy saving, |
administered programs. Thawight also enable by implementing guidelines for Ig
authorities, disseminating information on bpsictices, and suggesting volunts
certification schemes. In some situations local governments may assist n
governments by participating in emarg carbon markets or even the Kyoto mechanig
notably by hosting and/or developing joint implementation and Clean Develop
Mechanism offset projects. In other situations, regional or local authorities are
responsible for the issuance of emissipermits and/or for monitoring, reporting a
verification of emissions. Holistic approaches involving local, regional, and nat
government, though necessary, add complexity and generate the questions below.

Moderator

Mr. Adam Ostry, Chair of the ®CD Working Party on Urban Areas

Panellists

Ms. Lamia Kamal-Chaoui, Head Urban Development Programme, OECD
Ms. Sara PasquierEnergy Expertinternational Energy Agency

Ms. Beth Jines,Assistant General Manager, Environment L.A., United Stats
Mr. Juan Carlos Zentella Gomez Deputy General Director for Lan
Planning, Mexico

Mr. Meinte de Hoogh, Sr. Policy Officer, Ministry of Housing, Spati
Planning and the Environment, Directorate Spatial Planning, Cli
Adaptation Department, Netherlands

= = =4 =4 =9

12



Questions for discussion:

What should be the respective institutional role of national and local levels for cl
change policies?
1. What explains the divergence between those regional governments tha|
assumed leadership in environmental projects aret®that have done relative

little?

2. How can regional authorities become more involved in environmental monit
and reporting? What are the risks?

3. What types of cooperative arrangements between different levels of govern
could be adapted taupsue climatechange mitigation and adaptation objectives

4. What are some key examples of climate change response measures that
to benefits for other important realms of urban governance, for instance, reld
housing and sanitation, health a®turity, and economic growth?

5. What are some key areas of potential conflict between climate change re
measures and policies/programs for other core urban governance needs?

6. How existing regional and urban policies implemented by national goeens
are being adapted and reframed to foster climate friendly policies?

14:3071 16:00

Moderator

SESSION 2B

Financing climate friendly initiatives

Perhaps the most common obstacle t
during the current economic crisis, the lack of funding for environmentally friend
infrastructure. Urban climate change
for which new solutions are required. Because sustainable building practices and
offers cost benefits in théongterm rather than the shedrm, ecologically soung
practices are often bypassed in favour of more canhtemsive programs. In response
this situation, city governments have assembled a creative suite of green fir
arrangements and additidrienancial tools designed to generate capital for environme
projects. These include a range of fees and charges to reduce waste, congestion, |
revolving loan funds, building financial partnerships, and the use of clean venture ¢
Current urban finance systems can also be made considerably greener, since they ¢
biased towards developing land, sprawl and car transportation, but fail to enc
reduction of energy and waste, brownfield redevelopment and urban densifig
Greeling taxes and fees can provide more incentives for sustainable local develo
To make existing programmes more fiscally and environmentally sound, city govern
have illustrated the savings of sustainable practices by energy efficient purchaesémg
procurement, pooling financial resources to increase buying powers and fin
incentives for engaging enterprises in pulplicvate partnerships for addressing clim
change goals. The possible wider application ofrsational capandtrade schensecould
be linked to the design of intergovernmental transfers tenatibnal governments. |
light of the credit crunch, a number of questions come to light.

1  Mr. Olaf Merk , Economist, Urban Development Programme, OECD




Panellists

T
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Questions for discussion:

Mr. Brian Field, Urban Planning and Development Adviser, Europ
Investment Bank

Mr. Ola Goéransson Head of Section, Division for Sustainable Developm
Ministry of the Environment, Sweden

Mr. Jonathan Koehn, Environmental Affairs Director, City of Boulde
Colorado, United States

Ms. Mila Freire, Senior Urban Analyst, World Bank

Mr. Angel Luis Tadeo, President of Commerce, Industry and Navigation,
Palmas

1.

What does climate change imply for the budgets of cities? To whatt exte
the costs of retrofitting infrastructure to adapt to climate change integrate
municipal finance?

Municipalities often depend on revenue from gas, road tolls, property t
parking, and building applications that are based on cadriiensive forms.
How does the current financial system award environmentally damg
practices and how can this be reversed to create more sustainable
environments?

What new instruments could be used to finance climate friendly projects?

What does the intradttion of subnational capandtrade schemes imply fo
current urban finance mechanism, in particular intergovernmental trg
design?

How could environmental pricing and other environmental fiscal instrum
(EFIs) reform the current urban taxationteys?

How can local governments effectively track their environmental footj
through green tendering and budgeting? What initiatives have succeeds
why? Which initiatives have failed and why?

16:007 16:15

COFEE BREAK
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16:151 17:45

SESSION 3A
Blue is the New Green: Emerging Trends in Water Management

How will climate change effect water resources and how can the public sector
its water management to these changes? Water resource issues interact with a wi
of socicecononic and environmental sectors, including health, agriculture, eng
biodiversity, industry and navigation. Indeed, there are few activities that do not in
way depend on water resources. This sector is also a particular concern becaus
cities araind the world are already facing significant water stresses, due to com
demands (of urban/industrial, agricultural, recreational and ecological protq
purposes), pollution of surface water sources, and-exgloitation of groundwate
sources. {mate change is likely to greatly exacerbate this situation, as shrinking gl
and snowpacks (a primary source of freshwater for many areas) shrink, as rising se
lead to salwater intrusion that contaminates groundwater aquifers, and asexioeene
cycles of precipitation and drought make it more difficult for water managers to
planning and investment decisions.

Moderator
9 Mr. Gregoire Allix , JournalistLe Monde France

Panellists
T Ms. Aziza Akhmouch, Expert, Regional Competitivese and Governanc|

Division , OECD

Mr. Wouter Jonkhoff, Advisor to the Commissioner of the Waterboard

Rijnland Economist, the Netherlands

Mr. Antonio Paruzzolo, President of Thetis, Venice, Italy

Mr. Paul Hickey, Head of Environmental Services, Angli&ater, United

Kingdom

Mr. Eric Lesueur, Director, Veolia Water, France

Mr. Mohamed Cherif Fourti, Director of the Environment Observator

Ministry of Sustainable Development, Tunisia

Ms. Laura Grape, Senior Environmental Planner, Northern Virginia Regil

Commission, United States

Mr. Ifigo Joaquin de la Serna Herndiz Mayor of Santander President of

Sustainable Development Commission of the Municipalities and Red

Spanish Federation

= = =a =4 = = =

Questions for discussion

1. What types of 0 Od aprnt a wtei creasn agame
managers use to effectively cope with the uncertainties arising from changir
more extreme hydrological patterns?

2. What are the most effective methods of encouraging water conservation §
key players within an tan environment (households, business and indu
etc)?

3. What types of improvements to urban water management infrastructure ar
critical for reducing vulnerability to climate change impaotsg(for water
conservation measures, preventing saltwatgrusion, managingstormwater
overflow events)?




4. What feedbacks between climate change and urban water resource mang
may be possibles.g.will warmer temperatures increase water demand?

5. What is the state of the art in wastewater recycling systameerobic sewag
treatment, and tidal energy projects? To what extent have these p
benefitted from assistance from national governments?

6. How can adaptive water resource management strategies help cities to pre
climate change impacts orater quality and quantity and to avoid subsidence
exacerbation of flood risk?

16:151 17:45

Moderator

Panellists

SESSION 3B

Managing port cities

A large share of the world population lives in port cities, which are both victin
climate <c¢hangeo6and contributors go geenhousé gas enissions.
maritime sector has often been cited for producing pollution, which particularly a
surrounding residents. The maritime transport industry's contribution to global greer
gas emission, for examplis estimated to be between 1.5% and 4.5%. There is a ne
portcities to adapt to climate change: £8missions of ports and the maritime seq
could be reduced with 30% by 2020, by more renewable fuel use, reducing spee
moderiising ships, cego-handling equipment and trucks. Ports and -piyt authorities
have a crucial role in effectuating this change. Momentum is building for port initig
connected to climate <change, il lustr
Dec | ar atwa® sighed byhaound 55 global ports. A certain taffldoetween
climate change activities and cost competitiveness of ports could form a rationg
international coordination of <c¢cli mate
tothe mt t omo . Environment al conservatio
advantage. However, the different economic aims of a port on the one hand and
region on the other hand, often creates tension. This emphasises the need for ¢
regioral governance mechanisms.

Mr. Néstor Hernandez Lépez Deputy Mayor, Urban Planning, Housin
Environment and Water

1  Mr. Javier SanchezSimén Mufioz, President of the Port Authority of La
Palmas, Spain
Mr. Faustino Garcia Marquez, Architecti President for Ideas Contest for t
Collaboration of Las Palmas de Gran Canaria Coastline, Spain

1 Mr. Ricardo Martinez Vazquez, Director of Casa Africa / Ministry of Foreig
Affairs and Cooperation, Spain

 Mr. Joan Alemany y LLovera, Director of RETE Ports / Internationg
Association for the Collaboration between Ports and Cities, Spain

1 Mr. Javier SanchezReaza, Economist, Regional Competitiveness 3

Governance Division, Public Governance and Territorial Developi
Directorate, OECD
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Questions for discussion:

What has been the progress made with respect to climate change mitigation
different global ports within the OECD?

How can ports combine climate change awareness and global competitivene
What mechani sms <coeulbdotatvoomod? a #fAr ac

To what extent can advances in climate change adaptation and mitigations p
a competitive advantage to ports?

What can city and regional authorities do to balance port competitiveness an
environmental sustainability? Which governance meismas are helpful in
finding this balance?

What have ports done to minise their environmental footpridteither through
adopting more sustainable technologies on land or limiting idling and fuel
consumption on water?

17:4518:30
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Closing Remarks

Mr. Jerénimo Saavedra AcevedpoMayor of Las Palmas, Spain

Mr. José Miguel Pérez GarciaPr esi dent of Gr an
Palmas, Spain

Mr. Paulino Rivero Baute, President of the Government of the Canary Islar

Mrs. Carolina Darias San Sebastian Delegate of the Government on t
Canary Islands
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OPENING SPEECH BY THE MAYOR OF LAS PALMA S DE GRAN CANARIA,
JERONIMO SAAVEDRA ACEVEDO

Ladies and Gentlemen,

First of all, | would like to wetome most sincerely all the participants in this important event,
especially authorities, public and private institutions, as well as the experts from more twmmiBis
who are here today.

The motto of this Workshoii, C| i mat e Changei taneds 0Su swi apbmtaubtit ea nG
one of the most important challenges for the present and future of mankind.

The difficulty of the challenge makes-operation a must, without any distinction between caguntr
raceor ideolog, to promote capperationand consensus between the different towns and municipalities of
the world in which we live to be able to leave it to the future generations with all its beauty and harmony.

Our city and the Canary Islands have a huge history bound to nature and emviaboare that we
must not forgetAcross theages our citizens have been ablevtirk togetherfor economic development,
maintainingtraditions,andculture and the conservation of natural resources.

The Canary Islands has also multiple personalitiesiméivec ont r i but ed t o t he i s/l
in these fields From painters who have promote traditional culture, such as Nestor de la Torre, to
important naturalists as Viera y Clavijo during the XVIII century, Sventenius founder of the marvellous
JardinBotanico or the extraordinary artist Cesar Manrique wrieatecharmony between architecture and
theenvironment.

This Town Hall has made a great effort since June 20@8ejparet o day 6s wor kshop a
been supported by several public and privastitutions to whom | would like to thank their-operation
and invite them to keep working on this direction to reach the established objectives in this workshop and
which are summarised below:

First: Contribute to find solutions that promote the ainstble development of the cities and the
mitigation of climate change.

Second: Favour, eoperate and promote the exchange of experiences at all levels: economic, social,
cultural and environmental.

Third: Promote the development and modsation of theglobal production model, and especially in
our city, encouraging activities related to the green economy as we have been doing from my government.
This Workshop is an example of these activities.

The work we have been doing in Las Palmas de Gran Cdragiaot been very pubised but, the
activities and its effectiveness can be clearly identified by the promotion of renewable energy, energy
saving, waste prevention, brownfields redevelopment and the cleaning of the seabed through the extraction
of sandat Las Canteras beach. This work is essential to maintain the ecosystem and for which | would like
to apologise for the inconvenience it causes.
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A great interest has been shown for this Workshop which is attended by outstanding experts, 34 state
represetatives, several important international institutions and more than 300 people registered. | would
like to let them all know that Las Palmas de Gran Canaria offers them all its hospitality and affection,
especiallyfor those who come from other countrieBope you have a wonderful time here and productive
results in your work.

| am sure that all cities will appreciate and consider the advices that we all expect from this OECD
Workshop.

In this sense, | would like to be grateful to the OECD and the Tidathstaff for the excellent and
hard work they have done orgdang this event.

Finally, 1 would like to read some words from the Cuban poet José Marti: "El verdadero hombre no
mira de qué lado se vive mejor sino de qué lado esta el daber'r¢al mans not the one that looks on
which side he will be better, but on which side work should be dibodgy, our mission is to share
solutions to build a more sustainable Planet and cities.

The Workshop is now officially open.



OPENING SPEECH AND WELCOMING STATEMENT B Y MARCOS BONTURI, HEAD OF
THE REGIONAL COMPETI TIVENESS AND GOVERNANCE DIVISION, OECD.

| would like to thank all of the participants and especially to Mr. Jerénimo Saavedra Acevegao, Ma
City of Las Palmas de Gran Canaria and the Government of Spain for sponsoring the conference. Mayor
Saavedra outlined his commitment to climate change issues during the OECD Regional Policy Forum
Gl obal Crisis, Regionalti Reapdnsémol onkMagchoB®War
the environmental challenges and progress made in Las Palmas.

Cities generate somewhere between 60 and 80% of
related CQ according to a recent study by th&ernational Energy Agency. There is no doubt that
improvements in urban design, housing stock, public transit, and waste management are crucial
components of a strategy to combat climate change and improve the physical health of urban dwellers. The
good news is that many cities have already ised this message and are on the front lines of climate
change mitigation and environmental conservation.

The participants in this Conference were jointly selected by the OECD and the Las Palmas
government becaasof their commitment to curtailing the environmental footprint of their cities. This is
being done through actions ranging from aptiaw! landuse policies to urban forest restoration projects
to public information campaigns. This conference seeksk® $tock of some of the most promising
initiatives, such as the installation of energy efficient technologies, chsesistiveurban planning, and
the approval of financing measures to catalyse the green economy. Through the several sessions,
participarts will assess the extent to whigreeningcities can indeed produce significant economic
advantages. The climate change issue now more than ever is politically visible at the local level. Rather
than simply encourage the formation of new policies,thesnf er ence seeks to under
policies have worked and why. Given the recent ¢
States and Korea, we need to begin develop more serious metrics on the actual outcomes of these
programmes.

These issues have been important to the OECD community since at least the late 1980s when the
OECD began working on climate change economics and policy. Today the OECD works closely with
governments to assist them to identify and implement-tzstpolices to reduce greenhouse gas (GHG)
emissions in order to limit climate change. Our research covers:

1 policy analyss on mitigation and adaptation;

9 sectorspecific analysis in agriculture, engrgransport, waste and tourism;

9 crosscutting issues suclsalkean innovation and taxatioand

T fora for policy dialogue such as the OECD May

It is hoped that the proceedings of this conference, which will be included in a forthcoming book

entitled Competitive Cities and litnate Changgwill inform the policy debates that aoecurringin City
Halls throughout the world.

The diversity of the participants in this conference, who come from at least 30 thirty countries and

five continents, truly make this amternationalconference. | look forward to learning from you today and
in the future.
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SESSION tA
| NSI DE THE #CEIREENDLBOR:
INNOVATIONS IN URBAN PLANNING AND GOVERNA NCE
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THE NEW MEANING OF M ETROPOLITAN PLANNING
IN THE ILE DE FRANCE REGION

By Vincent Fouchiet
I nstitut doéam®naglkedeFratce et dour bani s me

Cettevilequ noéa de serfs que giratoireé
(Thiscity,whichi s one big roundabout é)

The premise of this article is that metropolitan planning can give cohesion to the sustainable
development of a large urban area, as opposed to having a-shatteeries of local pjects. Our
argument is based on the experience glearsd the revision of the llele France regional master
plan, at a time when planning is to some extent behaxamined.

A renewal of planning methods
Strategy + planning + operational projects

INntodayds metropolitan environments, -ppecalsedi ng a
indicative, contractual and regulatory procedures tomics. In the case of the lie France, the master
plan is both a framework for regional action and a damtnn the hierarchy of urban planning standards
that takes precedence over urban planning documents of lesser priority.

Strategy and planning have in common the fact that they call into play a whole range of partners,
areas and institutional stakeholdemhose numbers have been increased by decentralisation. With a
population of 12 million, the lle de France is a mosaic of different areas, each with its own identity,
processes, and governance28ll municipalities (whose mayoese responsible for urbanlgnning), a
hundred or so intecommunalities (town/district administrative groupings whasairman is responsible
for planning) anceight départementgwhose policies also have an impact on regional planning). A joint
framework encompassing the entiretropolitan area is clearly needéthisis a political project that must
find one or more legitimate channels, and planning offers extensive potentialdodioating the various
stakeholders.

Metropolitan planning is being considered from all anglestéBuable development concerns have
stimulated the development of metropolitan policies that take account of sustainability issues and are
forcing planners to rassess the content and methods involved. How can metropolitan planning:

1 Preparefor the futue when forecast trends can quickly be overturned by disruption and
uncertainty?

1 Expressa universally accepted view when different stakeholders with divergent interests all
claim that their view is in the public interest?
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1 Plan specific actions when so marvalid options exist, and when implementation inevitably
relies on an array of scattered initiatives that are difficult to control?

As a potential solution to the shortage of new housing and the lack of imagination in new
construction, one often hears kabf destandardisation, deegulation and abolitiorof all forms of
planning as a way of givg free rein to initiative and the market.

If we are ovethasty in considering the issues, we may be tempted to abandon the idea of metropolitan
planning altogdier. But how can we then ensure consistency in metropolitan development? How can we
ensure the fAprofitabilityo of public spending (
medium and longterm visibility to private investment, which also negdsranteed returns?

Largescale planning projects, the highofile transformation of certain metropolitan areas into
showcase districts and architecture with symbolic value (for example, the tower rbidgbk with
exaggerated press coverage) can in theontribute to metropolitan strategy and promote its value, but
such things cannot replace a planning strategy completely. Besides, how can these projects be implemented
without planning? No largscale urban operational project can succeed unlessitegrated into a larger
scale controlled planning scheme, for example in terms of transport or the environment (water,
biodiversity, etc.).

In fact, the challenge is threefold: we need to come up with a collective roadmap that will serve as a
reference, esure that this will not be compromised by a series of contradictory local or individual
initiatives, and implement operational projects in a coherent manner.

The polycentrism of the 1994 master plan was based mainly on the new towns and a very small
numberof other areas for which the state had control of the main planning levers (including absolute
control of the master plan, real estate, the public planning body, finance, etc.). But the regionalisation of
the planning system, followed by the handing bafciesponsibility for the master plan to the lle de France
region in 1995, changed things completely.

Linking longterm strategy, spatial planning and operational programming has become the key to
metropolitan action, for instance for climate change pdicand it is here that planning comes into its
own. In the lle de France, the connection was greatly reinforced by the 2008 draft master plan, drawn up
on the basis of a discussion process to change regional policies, the strategy for which had a&ready be
outl ined RegionaVi &€ w006 A

So planning essentially becomes the framework for a metropolitan structure that provides its own
construction tools and shares its plans with a number of project managers.

The strength of planning lies in the condiation process

Planning relates necessarily to governance. Things have changed considerably in this respect in the lle
de France since the early days of staetrolled planning, particularly in the 1960s. Beyond
decentralisation, which was sanctioned thg review of the FrenciConstitution in 2003and which
decl ared that At he Fr enicih impdraptud dmphasise that all docnes ot r a | |
consultation are now obligatory.

An efficient metropolitan strategy now relies necessarily dh@o |l | ecti ve aut hori t)
must adapt to that. Respect for the principles of subsidiarity as defined in the treaty establishing the
European Community (under which the EU does not take attiexcept in areas that fall within its
exclusive compencei unless it is more effective than action taken at national, regional or local level) and
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the absence of hierarchy between authorities, leads to consultation on metropolitan issues and the planning
tools associated with them.

All the actors involvedmust find their place and an opportunity to express themselves in a
transparenprocess; priorities have to be shared. To ensure that a metropolitan project is not just the sum of
multiple local projects requires strong conviction, the ability to negotatd, preferably, significant
i mpl ementation incentives, combined with the | ega
block decisions.

The planning option, which modifies the tdpwn approach whose legitimacy was imposed from
above, leges room for a more negotiated spatial project, which itself creates coherence between sectoral
policies. Planning is veering markedly towards a more collaborative approach, which will guarantee
greater compliance with implementation guidelines.

Prior consiltation followed by a public inquiry leads to the modification of the content of planning
document s, to make them easier to understand and
more metropolitan areas worldwide, like Paris/lle de Fraace,introducing new ways of involving
citizens: for example, the US advocacy planning initiatiilie new initiativesin Los Angeles
( A Co mpoais Gambridge, Masehusett§ i Cambr i dge Futureso), all of
metropolitan planing discussion processes.

The use of planning tools is changing radically. The fact that all maps are available in digital format,
including the general map, which has prescriptive force, profoundly changes the nature of such documents.
Now that they areo longer inaccessible, they are mosnsparenit.

Define the strategic geography, but also consider the ordinary town

A historical analysis of active statentrolled planning before decentralisation cannot simply be
reduced to an assessment of thesmeavhich the state has invested resources. With the old master plans,
what was the effect of planning on the metropolitan system as a whole? Is theoknetflect of
operations of national interest, particularly the new towns, sufficient to developtiesn wwban area in a
consistent direction, given for example that, since the 1965 master plan, the five new towns have accounted
for less tharl0% of new housing built in the lle de France?

One of the new challenges facing metropolitan planning, pantigutaresponse to environmental
imperatives posKyoto, is to ceordinate the development of the existing urban fabric outside the major
planning operations. In the lle de France between 1990 and 2005, approximately 60% of housing
construction projects we governed only by general urban planning regulations, that is, not in controlled
planning areas or housing estates. Metropolitan strategies cannot be deprived of such potential, and
planning can help capitalise on it.

The problems to be dealt with arsdequantitative than in the past, particularly during the baby boom,
when they justified a heaMyanded approach to urban planning. Today, they call for a more qualitative
approach and a commation of solutions in planning angtban managemenGlobal waming, energy
consumption and renewable energy are all placing different demands on existing developed sites. The
heavyhanded approach to planning will not be an appropriate response to the challenges posed by the
ageing of the population.

Finally, and forsimilar reasons, we can no longer confine ourselves to an argument based on the new

infrastructure. Level of service is equally if not more important: aspects such as quality, frequency, speed,
reliability, comfort and safety must be a part of the plagigrocess. It was in this spirit, moreover, that
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the | aw provided f-ordi hmat enat If @king précedencetowef tiieeurban,
transport plan.

The fAphysical 06 response asknseofuhe drbab glanrappuéetisinat | pl a
sufficient to resolve metropolitan problems. It is, howevemesequisite

Integrated planning

Sustainable development in large urban areas calls for collaborative thinking and action. Planning
must become an integrating force, a conduit rfeetropolitan cohesion in the face of scattershot local
initiatives.

First, the scales of time and space must be integrated, because few problems can be resolved
immediately in a single area. Then we can build a-teng future based on shodnd mediurrterm
initiatives.

In this respect, the lle de France is fortunate to have both a regional institution covering the
Afunctional 6 urban area and a do-candiomgtetm idsiek €hist he n
cannot afford to disregard the d@r scale of the Paris Basin, which itself poses a series of problems (the
battle against urban sprawl, economic strategy, mobility, etc.). These can only be addressed through
increasedco per ati on between neighbour i negr ermnecei, o ntsh e( tAhOE
with the state, but without a formalised regulatory framework.

It is also necessarto integrate the solutions to sectoral isstiest can no longer be dealt with
separately:

1 A solution to the pressing need for more new housing d¢aoedound by going through the
official channels that deal with housing alone: it requires the mobilisation of the real estate sector,
the provision of amenities and services, improvements, etc.

1 Economic attractiveness does not depend solely on thestatd sector but is heavily determined
by a series of nerconomic factorsg.g.quality of life, educational level, accessibilapdsocial
integration. The urban riots of 2005 did far more damage to the image of the lle de France
Region than the purpatl lack of available real estate.

1 The response to climate change response cannot come only from technical improvement in
buildings or vehicles: cities have to adapt in order to facilitate new forms of proximity and
alterrative means of transport.

Planningdesign can now rely on some exceptionally advanced tdolenvironmental assessment
can now interact directly with the project design, thanks to the potentiardssreferening a vast
amount of data from geographic information systems. It is becopasgible to precisely test the
territorial and quantitative impact of regulations as they are being written, and to give priority to urban
development in the areas that offer the greatest opportunities (available real estate, accessibility by rail now
orin the future, housing/employment balance, etc.) and the least constraints (flooding, risks, environmental
quality, biodiversity, etc.), while at the same time ensuring metropolitan cohesion.

A modest, flexible approach to planning

It has become common @t&ce for local authorities to promote their own area, which can sometimes
result in the formulation of appealing but unrealistic objectives, including in planning documents. Planning
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strategy, whether articulated prior to the planning stage or activelpfag is itself becoming a vehicle in

which urban areas promote themselves, displaying their ambitions and specificities: planning must reflect
this. It is not surprising to discover a decade or two later that these ambitions, elevated to the status of
objectives, have not been realised. For exantpégpopulation growth forecasts on which previous master
plans were based have generally proved to be wrong. To illustrate this, we may recall that the 1965 master
plan proposed the construction of new tgvim response to the prediction that the population of the lle de
France would grow to 14 million by 2000. In 2009, we are still 3 million short of this figure. It is therefore
advisable to be cautious in the use of forecasts. Their primary function entesspeculate about the range

of possibilities, which can turn out to be wider than predicted. Similarly, economic growth and
employment are by nature unpredictable, particularly with regard to globalisation, as is evident from the
current crisis. Plannmis an element that can enable us to guarantee certain conditions for development,
but not developmerner se

Planning can also have an effect on the use of private cars through the choice of the location and form
of urban expansion, but changes in thstof fuel or public attitudes, for example, which are much less
eay to control through planning, often have a much greater impact.

The same applies to emerging issues associated with greenhouse gases andlamargy,. taken in
its regulatory senseith respect to land use, can only have an impact on a limited part of the problem to be
dealt with. It is important to ensure that planning fully plays its part wieieg linkedto an array of
similar public and private policies, with a view to meetieg @bjectives. Planning, programming and the
territorialisation of public policies must therefore go hand in hand.

Faced with the current uncertainties and upheavals, the first effective response is to seek flexibility
and robustness, and to avoid confghjslanning within an excessively rigid framework. However, the right
bal ance must be found to maintain one specific as
a transparent, collective expression of the main guidelines of thetdomgregional development
programme.

The monitoring and assessment procedures that accompany planning have a central function. Planning
can no longer be set in stone until the appointed completion date. We have to accept that it will change,
without undermininghe fundamentals, for example based on a phasing according to the observed growth
rate or the resources available for its implementation.

The lle de Francelongt er m master plan (ASDRI FO) : an integrat

Stretching across the Paagglomeration and its large metropolitan atea lle de France Region has
understood the importance of a comprehensive vision for the future since the beginning Bfciet@g.
It possesses a planning document unique in France. Its Regionar N (Schéma directeur de la
région lle de Franceor SDRIF) is not only a longerm strategic framework for eardinating a broad
range of public policies and private actdRemarkably, for a region the size of lle de France, it is also a
land use daegment that regulates local master plans.

The capital region, with 14 million inhabitants, is the only global city in EurdpesideLondon. One
of the unique features of the region is its institutional situation: of a total36D Imunicipalities, each
(including central Paris) has a mayor in charge, among other things, of urban planning. There are also eight
counties, which makes regional metropolitan governance a challenge in and of itself. The SDRIF, then, is a
key toolfor co-ordinaing local urban plicies in a wider and lonrterm framework.

In 2004, the regionds el ecCens aisls em@l¢ rancea |h ed Rle
began the long process of revising the SDRIF in order to better respond to the challenges of the present. A
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Aworkedionodo that stands out for its economic compe
a number of concerns with other big metropolitan areas: a critical housing shortage, new forms of
competition and changes its economic fabric, globalvarming and rising energy costs, social and
territorial inequalities, and residentsd demands

On 15 February 2007, the Regional Council approved the first version of a new SDRIF, which offers
a concerted response to these lelmgles. It then condied again with its partners, modified the document
and approved it in September 2008. Il'ts goa-ls for
regiono, adapt to the gl obal wa r nvelopa dmamictlle det re
France capable of maintaining its international rank.

These goals translate into a series of ambitious objectives: to build 1.5 million new housing units by
2030 and expand affordable housifighit sprawl by directing new constrtion towards existing urban
spacesi mpl ement one of the most ambitious ;fevitadisesport
priority sites while boosti;agdt peomegéeontse mbet o
natural resources.

Such ambitias plansannot be imposed from above, and the Regional Council has made sure that the
elaboration of a new plan for lle de France was as inclusive as possible. The result has been a constant
innovation in public partnerships and participatiemocracy: new alliances for piloting the revision of the
SDRI'F, over 50 public workshops and forums, novel
Regional Assembly and an unprecedented public review process.

This paper will explain thenost innovative aspects of the SDRIF project, both in terms of process and
content, a strategic plan for a sustainable, socially cohesive, and competitive metropolitan region, focusing
on innovations related to climate change objectives.

A unique planningsystem, transformed in the 1990s

Since the 1920s, when haphazard construction took over the outskirts of Paris, the capital region has
been required to implement a master plan. This regional plan has since been revised several times to meet
new challengeand has shaped the lle de France of today, most remarkably through the new towns, rapid
regional transit system, and highway network that were built ipdsewar years.

Today, the region enjoys a planning system unique in France ths tase for othieegional plans,
the SDRIF serves as a strategic vision for the development of the region over the next 25 years. It
reconciles the myriad policies that influence the evolution of the region aodlo@tes a series of other
strategic documents, suchtashe r egi onés traffic plan. But unli ke
is also a prescriptive land use document, controlling spatial growth across the region. Local master plans
must be compatible with its orientation.

In both its guises, a numbef key missions are conferred upon the SDRIF by national law:
control urban growth and land use;
guarantee the international rank of the capital region;

correct social, economic, and spatial disparities in the lle de France;

= = =4 =

co-ordinate transportation apns;
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T preserve the regionbdés open spaces and rur al a

1 respect the principles of social diversity and mixse development and fight against air and
noise pollution.

In particular, it determines land use; the means of protecting and making the theseo¥ironment;
the location of infrastructure and key services; and the preferential location of urban growth and industrial,
craft, agricultural, forestry and tourist activities.

The SDRIF in effect today dates to 1994. Since then, a series of laepitdoundly modified the
legal and institutional framework of planning in France. This legislation has introduced the prerogatives of
sustainable development, reinforced ifmarnicipal planning and governance, promoted greater coherence
among the diffenat areas of public policy, reinforced local democracy and public reviews in the planning
process, and required detailed environmental evaluations for all new plans.

One crucial transformatioin the past decade has been specific to the lle de France.itsik
predecessors, the SDRIF of 1994 was created and continues to be enforced by the nati@nsingfalay,
statusreserved for the capital region. A 1995 law, however, turned over the prerogative of revising the
SDRIF to the Regional Council. For tfiest time, the regional government is at the helm of the planning
process in the lle de France.

Meanwhile, the regional government must work in association with the national government and in
close partnership with the local governments of the metrapoditea. The national state has retained key
prerogatives in the realm of | and use and urban
projects, regulating local planning, and guaranteeing that regional policies do not interfere with the
prerogatives of local governments.

An unprecedented coperation for a shared regional project

Learning from the lessons of the SDRIF of 1994, whose effectiveness was limited by the lack of
institutional momentum it generated, the Region has gone fanieéiglegal obligations and engaged its
various partners in the creation of a shared regional project.

Three forums have been organised to synthesise these reflections and debates at kieytheints
revision of the SDRIF. The last of them, in OctobeO&0presented the fruit of over twears of
participatory planning: a watershed document entifldRegional Visionvoted by the Regional Assembly
to define the collective goals for the lle de France and serve as a mandate for the writing of the new
SDRIF.

The first drafts of the new SDRIF were unveiled in the fall of 2006 and then went theough
democratic process of revisiothousands of requests for modifications from associations and public
institutions were processed. Then the Regional Council siecuthe plan in detail over two days and one
night of debates; it considered over 300 amendments before approving an initial version of the new SDRIF
on 15 February 2007.

Today, this collective cr eat iuopmeceddmd reviee procesgi 0 n 6 S
Official opinions on the plan have been collected from a series of public partners designated by national
law. In the fall of 2007, public review hearings wéid in 187ocations, in order to give the 11 million
residents of the lleaedFrance an opportunity to suggest modifications. This public enquiry was ended by a
formal positive conclusion of the indepe&nd commission and some minor modifications of the project.
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The Regional Council hd@alised drafting of theSDRIF, and a natiwal decree will be necessary to give
the new SDRIF a legal value.

This exceptionalco per at i on wi | | be continued after the |
the regional project is translated into reality. The Regional Council has annodansdqr a series of
partnerships for the implementation and evaluatainthe future SDRIF. The institutional framework
already established for the revision process will be maintained, in the form of an executive committee, a
technical cogmobhéakecanflemenceo.

A new collaboration between the Region and the National State in the regulation of local planning and
construction, a regional land agency, and contractual agreements with local governments, will also help co
ordinate the myriadacter of |11l e de France around a collective

The ®nsultation and participative process on this scale has given legitimacy to the prbgct.
former SDRIF was adopted by the national state, with virtually no institutionalultation and buyn
from regional institutions: in 19994, it was rejectetdy almost every single county council and from the
Regional Council. The state imposed it nevertheless, and thégdanot been voluntarily implemented
since then. Extensive cemltation is an efficient wagf supporting climate change objectives.

Box 1. Figures illustrating the intense institutional and public consultation on the 2008 draft Master Plan
39 regional workshops and 12 thematic workshops

5 000 participants in the four forums, symposiums and conventions

3 public debates

50 000 responses to a regional survey

200 000 explanatory leaflets distributed by the Region

1 076 letters addressed to the chairman of the inquiry commission

3 045 comments noted

One public inquiry throughout the lle de France (187 locations, 343 surgeries held)

=A =4 =4 =4 =4 =4 -4 -4 -

A favourable recommendation unanimously declared by all 19 inquiry commissioners

Challenges and objectives for sustainable development

The SDRIF projecidentifies three major challenges for the lle de France, each with a wide range of

consequences in the master plands more sectoral t
T Promote soci al equality and create a better b
territories. The gal is to reduce regional disparities, which have an important impact on quality

of |l i fe and soci al cohesi on, and al so on inte

bad impression of the capital abroad for some time). Soclaldispariies are exacerbated by
diverse local problems such as airport noise, lack of public transport, lack of green spaces, etc.



some jurisdictions suffer from the cumulative effect of all these problems and are calling for a
strong public policy to resolve thetirough the regional mastgan.

1 Respond to the major transformations and crises being produced by climate change and the rise
in fuel costsThe goal is to adapt the region to the new challenges of energy and global warming,
and to promote urban develment that leads to more public transport uses (less car use) and
higher densities (less consumption of land).

1 Develop a dynamic lle de France capable of maintaining its international. fémk goal is to
help the regionbs t erapgedlimgonian mternatonalbseale inutlec e s s f
globalised economy. Some parts of the region are already well positioned and produce a large
part of the valuedded: these need to be better structured and connected to adapt to the new
economy.Other parts of th region have potential, but need concerted help, both in terms of
international connectivity and global approach for a better territorial attractiveness.

In response to these wide challenges, the SDRIF iderftifeemajor goals.
Respond to the currenbbsing shortage with an ambitious construction programme.

Housing in the lle de France is in deep crisis, oviinigpsufficient construction. Prices are as a result
so high that lowincome and even medidincome families can no longer afford to buy orémt a flat.
The demographic exchanges between the region and owiideegative, partly due to this housing
shortage. An illustration of the problem can be given by a simple comparison: the lle de Framagksow
the lowestamong other French regioimsterms of housing construction pe®Q0inhabitants.

The SDRIF aims to build 1.5 million dwelling units in the next 25 years, a marked increase over
current construction ratesf 60000units per year, and compared with the trend since 1990 of less tha
40 000units.

Make Il e de Fr-amgieonde first AEcoO

The area has an exceptional number and diversity of open spaces, theofdtmbistorically dense
urbanisation. The SDRIF aims to take advantalge he r egi ondés nat urresidents esour
access to a higguality environment. A key point in this respect is the goal of rieguand consumption
for urban uses. The project opens much less space for new urban areas than the former Master Plan (1994).
Thisis crucial if car dependendg also to be reduced.

Many environmental resources have to be protected through the regional master plan, not only in
terms of protected areas, but also in terms of the relationship between areas of environmental value. For
instance, ecological corridotmve been introduced in the SDRIF, ts@e that animal and plant species
can migrate from one place to another. This represents a hew dimension in a master plan.

Guarantee the regionb6és economic competitiveness,

One of the roles of the SDRIF is to express the territorial strategy for economic development in the
region. As an answer to the third challenge explained before, the SDRIF has to create the optimal
conditions for economic activities of all kinds. This i$ @aphill task for the Regional Council, for two
reasons: first, prospective studies of job location until 2030 are very unc&taond, a large proportion
of municipal taxes derive from economic activity; and local authorities are feafrfiolsing financial
resources if the Regional Council chooses to locate employment outside their jurisdictions.
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| mpl ement a new transportation policy that ranks

The goals for the next 25 years are to reduce automiéglendency, rationalise the extensive public
transportation system, and better articulate transportation planning and new urban projects. The transport
strategy of the SDRIF is based on a determination to develop the quality and efficiency of the public
transport network. While it is already one of the best in the world, more could be done. Two new circular
metro lines are expected to better link the metro lines conveogiRga r cerdrédone at 5 to 8 kilometres
f rom t leentreand the diher at5to 20kilometres The idea is to propose a full network, like the
existing one at theentreof Paris, but a little less dense.

To restrain urban sprawl, the SDRIF will considerably cut back the road projects proposed in the
former Regional Master Plai994). It will also limit the new extensions of rail lines far from teatre
for the same reason. These choices make a real difference with the former SDRIF, making possible a
marked decreada car dependency and hence less EMissions and energy use

Provide the region with quality equipment and services

The plan seeks to reinforce social cohesioretsuring that these services are accessible to all the
regionds residents. A g a i n-grdinationcwétts igbanbdgvelgpmdnte key t r a n
elements.

A spatial project for sustainable development

These goals correspond to a spatial project that promotes a better organisation of the region and real
solidarity between its different areas.

Restrain sprawl in the metropolitan region

Both population and employment have migrated from the centre of Paris. Since 1975, within a radius
of 10kilometres from the centre of Pari0 000 jobs and 900 inhabitants have been lost; the decrease in
jobs has mainly occurred withia 5 kilometre radiusConversely, between 15 and 35 kilometres, the
growth was more demographic than economic.

Urban sprawl in recent years has considerably slowed. In 1962, the rate of growth of sprawl annually
was more than three times higher than it Wwa&990. It was alseloser to the centre of Paris than it is
today. The problem of sprawl in the metropolis is now very diffefremt in the 1970s, and it would be a
mistake to continue to apply the same (inefficient) tools to constrain it.

Increase urban densities

The fdndgngradiento between the centre and the
radius of the centre, the human net density falls from 600 inhabitants+jobs/urban hectare to only 100.
Outside a 10 to 15 kilometre radius, the density gradually desessaching 20 inhabitants+jobs/urban
hectare at 50 to 70 kilometres from the centre.

The shape of the gradient has not changed for a long time. But the average human net density has
fallen from 908 to 854 in the period from 19820t1999: a D% decrese, mainly in the last decade,
thanks to a period of slow growth. This explains wigspite zero deographic and economic growth,
urban sprawl is still running at the same pace than before: arod®@l Hectares are urbanised each year in
Paris Region. Tik trend is not sustainable.
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Figure 1.

ANNUAL EVOLUTION OF THE POPULATION AND NET HUMAN DENSITIES
in Paris Region, from 1962 to 1999
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Source: Fouchier, after RGP-INSEE.

Making sense of the relationship betwelensity and mobility

At the Paris region scale (10.8 million inhabitants), the statisticalaelaetween car ownership per
person and net human density for thB0D municipalities is clear: the denser the zone, the lower the car
ownership.

Car ownership is 0.27 car per inhabitant in Pamisa muros (which has smaller households),
compared with0.52 in the rural zones in 1999 (the regional average is 0.38). Between these two extremes,
there is awide spectrum of caownership rates. Geography, morphology and sec@nomics can
considerably modify car ownership rates, even for areas of sirifesiid

Outside Paris, long distances, lack of public transport, fluidity of traffic and availability ohpgark
make car use very convenient and even necessary in less densely built areas. The situation is totally
inverted in the densest sectors, whewiog and using a car is less attractive because of the cost and
scarcity of parking spaces, congestion, and because public transport is a viable option.

Density offers the freedom of not using a car. Hbokis without a car range from oiretenin the
least dense areasdix in tenin thedensesareas.

The hidden fact is that density is one of the two faces of proximity: a geographical proximity. But
distance can be erased by movement and replaced by mobility, which is the second face of proximity.

Rapd population growth has occurred in zones where densities are the lowest,Raois and its

very close suburbs. This rapid growth in the less dense zones, where car ownership is higher, is the main
source of increase in the number of cars in the region
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Figure 2. Number of Cars per Inhabitant According to net Human Density, 1999
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The increase of car ownership per person is six to seven times more rapieden&ty than in high
density zones, where it is almost stabilised.

This can be attributed to various factoksgeneration of suburban children arriving at driving aae,
increase in household purchasing power, car ownership among new suburban inhabitsints rate of
employment among women (who need a car to go work), all increase the effect of rapid demographic
growth in the periphery.

Car ownership must of course be distinguished from mobility, since residents may own a car and not
use it. The distace covered per person per day, whatever the mode of and feasbe trip, reveals a
very distinct curve: the higher the net human density of the residence district is, the lesser the distances
travelled daily. Residents of municipal districts with ghhnet human dengittravel distances that are
2.6times less than their counterparts in municipal districts with lower densities: 11.7 kilometres/day, as
opposed to 30.3.



Distance in km

The
of the increasing the importance of the car as the mode of transport. The efficiency of public transport in
uni-functional zones (industrial zones, for example) will never be as attractive as that of cars. A large part
of recent urbanisatiooonsists of the relocation of facilities or activities formerly located in denser spaces,
which are better served by public transport. The newobtdwn shopping and leisure developments
compete with those staying in the city centre and encourage uiterase.

Figure 3.

DISTANCE AND TIME OF TRAVEL PER PERSON PER DAY
According to net human density in Paris Region
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D.R.E.L.LF. and Dense Cité

Distance travelled is of somalae in measuring physical proximity, but not the time required to
travel this distance. A long distance may be covered more quickly than a short distance
depending on the means of transportation, the topographical characteristibe saturation of

the networks used. For the individual, transportation time is a variable as important as distance
and costs. And we can measure that, whatever the density, the daily time of travel in Paris region
is the same.

This point is an essential one. The main reasorthanoting is an average trip spebdtis lower

for residents of higliensity areas, due both to congested networks and to a modal split less in
favour of the car (usually faster than public transport). For public authorities in charge of
planning, themain lesson is that the improvementaccessibility affordedy expensivenew
infrastructures is turned by individuals into a gain of space and not angaire.

split of urban functions, often linked with the extension of low density, is addiiocesponsible

When cities relied omefficient means of transport, proximity was only possible through density and
mix of activities. But accessibility is not now dependent on proximity. Density is then almost useless.
Proximity has to be evaluated in ternfstime and not distance. The increasing speed of travel makes it
possible
construction of new infrastructure. Accessibility is then rdfigitim, and cities canx@and.

for people to live further from work and other activities, thanks to technical progress and the
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Today, public authorities have a choido they want to extend urban areas, taking the risk of
breaking the physical links of proximity, through increased mobility (by car) or more telecommuting? Do
they want to intensify cities and take advantafyproximity, through an increased use of public transport?

A large urban area such as the Paris region, even without population growth, tends to need more and
more built spaces. Where and at how dense this construction should be is a central quéstdn tiepth
by the Regional Master Plan project (SDRIF) pitsposeis to deal with the challenge of climate change.

The compact city, through density and urban quality

Planning in the lle de France has long aimed for a polycentric region with stargjured territories
outside Paris. While the new SDRIF continues this heritage, it also emphasises the importance of a
compact region and focuses new attention on the historically dense urban core of the agglomeration. With
the goals of limiting trafficand curbing urban sprawl, the SDRIF encourdggbker density in existing
urban spaces and affirms a priority for areas serviced by public transportation. As a prescriptive land use
document, it reworks the map of constructible land, seeks minimum idsrfsit new urbanisation, and
places conditions on the urbanisation of certain areas.

But density is only sustainable if it translates into urban spaces with a high quality of lifdés st
the revision of the SDRIF has been placed under the sign 6f @ n A i inlihkeng tha cregtion of
denseneighbourhoodso the production of quality public transportation, parks and open spaces, services,

and jobs.

Every potential area for densification has to be used, and the SDRIF tends to find all kinbcafsme
for this:

1 the general map of the SDRIF (which must be respected by local plans) identifies preferential
sites for densification: the rules of the SDRIF prescribe that municipalities make their best efforts
to turn them into higldensity urban distris, either because they are undsed today, or
because it plans new public transport links, which will give them a new value.

1 The SDRIF makes it compulsory for all municipalities to increase their local average deltsities
will no longer be possible foa local authority to refrain from construction: every municipality
must take part in the regional efforts.

9 Other rules expect that districts around public transport stations (express railway, metro, tram)
will also be densified, to make better use ofdffered accessibility.

T As a fAbalancedo with the i mportant reduction o
SDRIF makes it compulsory to build the new distriéts. (1ot densification of existing urban
areas) with a minimal housing densityych higher than current practice.

Francebs government, as wel | as the Chamber of
the Regional Council over these choices, which they consider too ambitious and not necessarily welcomed
by mayors and citizes. Densification represents a major shift in planning in the lle de France. The
principle of densification is now generally well accepted at the regional scale, but the level of ambition and
the local application of this principle is less appreciated.

Thecounterpart of thigille compacté s t he pl anés strong effort to
open spaces, whose economic, environmental, and public uses are now better acknowledged. Two



particularly important steps in this direction are the stitmgng of a network of green spaces that runs
through the central aggl omeration and the creatio

Finally, the new SDRIF continues loistanding efforts to develop the metropolitan area around a
network of strong, structureckentres The planés ambitious transporta
effort; it owi |l help structure the rreighbaumdods ur ba

called for in the SDRIF. In additontoref or ci ng t he regionébés historical
which spans outward from Paris, the new SDRIF calls for a number of nevedpglity lines running
around thecentreof Paris.

A network of strategic areas and priority sites

The SDRIF &so identifies the specific territories in which efforts need to be concentrated and co
ordinated in order to realise this ambitious project.

It distinguishes two kinds of territories:

9 Strategic areas which will play key roles in achieving the economicdaanvironmental
objectives set out in the plan. These include, for instance, the new towns and national project
sites (where thetate can impose urban developmentrfational reasons).

9 Priority sites whi ch ar e particul ar |l y ofcreducing sacial d by
inequalities and strengthening solidarity across the metropolitan area.

In addition, the SDRIF accordsaterwaysa strategic role in its spatial project. Rivers link the
regionds different ar eas amnmalde developmdnt: thepconnerndor d vasy, f it
interconnected ecosystem; the search for sustainable forms of transportation and economic growth; and the
goals of urban requalification and a higher quality of urban life through thpeming of waterways to ¢h
city.

Notes
1. Vincent.fouchier@iaudf.fr.
2. Quotation from the novel La revanche de la colliyeHervé Prudon (Série Noire collection, 1996), set in
oneofhe Il e de Franceds new towns.
3. www.partizipation.at/advocaeglanning.html
4, See the regional master plan reference gaiaevw.iledefrance.fr/referentiderritorial -sdrif/
5. Article L141-1 of the urban planning code.
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DEVELOPING AN ECO -MODEL CITY IN JAPAN
TOYAMAGS COMPAETRATEGYTI REDUCING CO,

By Masashi Mori
Mayor of Toyama City, Japan

Toyama City has adopd projectghataim to reduce CQOemissions by promoting a strategy called
Compact City Formationl believe that t h e cingtagplicable eofothay cittes ¢ an
worldwide

Introduction: Challenges the city faces
Geographical overview

As is weltknown, Japan is a small island nation in the Pacific Ocean. Toyama City is located
centrally on the Sea of Japan coast of the main Japanese island. Facing to the east of Toyama is the
magnificent 300-metre Tateyama Mountain Rangélo the northof the city lies Toyama Bay, a
1000metredeep treasury of marine life. All this contributes an area of firstlass natural beauty,
stretching across 4 000 metres from the top of the mountains to the sea bed (Figures 1 and 2).

At the gateway to th&ateyama Mountain Ranga tourist bus ride between snow walls is one of the
most popular attractions (Figure 3). These snow walls are formed when snow is ploughed after a long
winter. The walls, which can be as high as 20 metres, are an amazing sighd ¢neaitgture and man.
Tourists from all over Japan visit these snow walls, and many have also recently come from Asian
countries such as Korea, China and Taiwan.

Figure 1. The location and geography of Toyama City
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Figure 2. The Sea and Tateyama Mountain Range




Low population density

Toyama City had 41313 inhabitants as of 1 May, 2009,an area of 1241.85 sqgarekilometres
Population density is 336.2 persons parasgkilometre, tle lowest among prefectural capitals in Japan.
There are some reasons for this. First, Toyama City has a large habitable area, thanks to its flat terrain.
Second, Toyamabs citizens prefer to own their h on
which encouraged the city to expand into suburban areas. Finally, lower land prices in the suburbs and
relatively expensive collective housing accelerated the development of detached houses in the suburbs.
Flight from the citycentrehas becoma majorproblem.

High car dependency

Unt il recent | ywere@epgndenm ardvehicles. Thé rumbresof cars per household is
1.75, the first or second highest among Japanese; @4és of commuters are car users (FigureA$).a
result, the number obus users has decreased significantly and the use of public transportation has
declined.

As for local bus service, the number of riders decreased by 67% between 1989 and 2004 (Figure 5).
other words, ridership has fallen to ethérd in the past 15 yesy and residents have come to depend
increasinglyon cars

Figure 4. Commuter transportation
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Figure 5. The decline of public transportation
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ACompact Cityo strategies for Toyama
Plans for acompactcity with better public transportation

Toyama City sodr has been engaged in typical, expanding city planning. If this continues, it will
entail various adverse effects, such as:

1 alarger amount of carbon dioxide emission

1 everrising administrative costs caused by the extension of streets that need srowal rena
garbage collectign

1 an extremely inconvenient city for people without cars, and

1 an unattractive city with a hollowealit city centre

All public transportation in Toyama City converges on Toyama Station, which has inspired the
concept oCi thyC okng rahe intenisaaconcentrate city functions.(y.business, residential,
commercial and cultural amenities) in the ci@gntreand along railway lines, by improving public
transportation (Figure 6).

Aiming for population growth along pulic transportation routes

The first step toward a ACompact Cityo is to er
the city centrea more attractive placén achieving these goals, the city will see a gradual migration of
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citizens from the daurbs into the areas where convenient public transportation is available. Toyama City
has started a loagrm (about 2§ear) city plan, aiming to increase the number of people living in the

bestserved transportation areas (targeted areas) by 14% uftéthepopulation, from the current 28% to
42% (Figure 7).

Figure 6. Targeted areas and public transportation network
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Figure 7. Planned demographic change in the targeted area in 20 years
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The Toyama Light Rail Transit Project
Introducing a total desig

Public transportation in Toyama was once trapped in a vicious circle: the fewer the passengers, the
less frequent the train service. However, the city administration was able to recover passenger traffic by
heavily investing in the Light Rail Transit RT) system, which has been able to offer better service.

The LRT line used to be operated by the West Japan Railway Company (JR West), and was scheduled
to be phased out in February 2006. Two months later, however, Toyama City restarted it as Toyama Light
Rail Transit, the first fulscale LRT system in Japan. It was a project of Toyama City, the fiitstkand
in Japan, to convert a local JR litteat had suffered from eveatecreasing humbers of passengers into a
full-scale LRT. It is a public privatpartnership project, with facilities installed by the public sector and
operated by the private sectof.he new Toyama Light Rail Transit provides a much better quality of
transportation, such as:

1 more frequent train service,
1 existing stopsemodelledas barrieiffree and some brantew stops, and
1 anintroduction of aiserfriendly train, which is low to the grour(@igures8 and9).

Figure 8. Improved service quality after the introduction of LRT

JR Toyama Port Line

gvery 15 minutes

I Service schedule every 30~60 minutes (10 minutes during peak hours)
IFirst train/Last train 5an/pn —
9 stops

I Stops (excluding for Toyama Station) =e==p 13 stops
I vehicles Rai lway vehicles _—) All low floor vehicles

Fiat fare of 200 yen

43



Figure 9. Installation of new tramcars

Effect of Toyama LRT

After the new Toyama LRT service started, the number of passengers has more than doubled, from
2 266 per day to 288. About 25% of passengers have switched from cars to bus service, which is helping
reducetheburden on the environment (Figure)10

Thisincrease is more marked during the daytime than during commuting hours (Figure 11), thanks to
trips by residents in their 50s, 60s, and 70s. It is hoped that a larger number of elderly residents who live
close to the line will use it, and that itlMhelp them lead active lives.

Figure 10. Previous means of transportation of weekday users
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Source: Questionnaire survey conducted by Toyama City.

44



Figure 11. Number of passengers by time periods
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Networking the LRT: Loop Line Project

As the next stepanother project under way is to bring back the loop line, which had fallen out of use,
into the current tramcar system in the dgntre(the Loop Line Project). The city is laying railway tracks
and extending the existing line into a complete loopsto vitalise the downtown district and to increase
the flow of peopl e. As was the case with the
operationodo i s pragectnThe caypmpvernmem wilt fond thehimstallation (layingrosd
tracks and buying new tramcars), while the private sector (Toyama Local Railway Ltd.) will be operating
it.

Along the tramcar circle, public facilities such as a library and rental houses for the aged are located
in high concentration, making thelmiantial investment focused and more effective.

The existing LRT and the Loop Line, as well as the tramcars and the railroad extending south, which
are both planned to be converted to the L\WRill be integrated into a full transport network.



Figure 12. Location of the Loop Line Project and the New Extension
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Figure 13. Image of the Loop Line
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Keys to success: good governance and strong leadership
Public/private partnership

In most Japanese cities, the railroad business is operated by finanail@pemaent enterprises.
However, in smaller cities, it is difficult to run the business based onlyevenue fronfares. In
Toyamabs case, publ i c i Imsmadelitlp@sdible dorrun a sudtainplieiraiiraad e 0 |
business.

A total of dout 5.8 billion yen of public funds was spent on the new Toyama LRT project. Of these
funds, JPY2.2billion came from the national government, J8X0million from Toyama Prefecture, and
Toyama City paid the remaining JRY7billion. JR West, which termated its operation of the JR
Toyamako (Toyama Port) Line, contributed JRYbillion to Toyama City.

At the operation stage, the City of Toyama supports the costs of maintenance, repair and improvement
of facilities, while Toyama Light Rail Company, airthsector rail company, is responsible for the
operation costs and services.

Skilled and enthusiastic resources

At the city assembly in May 2003, the maytwaclaredthat Toyama Light Rail Company would take
over the JR Toyamko (Toyama Port) Line, anchaugurate a new LRT system in 200&he city
administration immediately established a new section in the department of city improvement, to specialise
in LRT preparation, including planning, construction and inauguration. At the same time, Toyama Light
Ral Company ceoperated with other private railroad companies, gathering staff familiar with railway
regulations, schedule planning and operations.

The construction started in February 2005 and was completed in only 14 months. The project ran on
schedule,thanks toJ R Weexdelterg personnel and equipment and the construction companies
organising this project. No matteow difficult the problems they faced, they never gave up and managed
to work them out. | would like to express my deepest gratitodthéir efforts.

Reaching a consensus through a dialogue with the citizens
Many cities have difficuts ecur i ng their citizensé consent t
owing to their reluctance to pay any extra tax for the construction or thposition to reducing the

number of automobile lanes.

Toyama Cityobés project for a new tram car i ne
exceptionally short period of time. This success can be attributed to:

T the citizensd «ldyrhsoagh adiafogueamde ached qui

9 the understanding and support from the city assembly, the varioussatgars involved, local
enterpriseandresidents.

For the purpose of gaining their consent, | held more than 200 meetings in three years in the districts
not only near the line but oveirtually all the city, explaininghe significance and purpose of the project.
(I make it a rule even now to hold talks with people about various policies more than 70 times a year.)

During the talks, | especially emphasisthe significance of investing for the future, aiming for a
society where residents do not have to rely oniodrght of populationdecreases arageing.
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| also believe our success was the resutiur effort, not only of promoting the LRT, but shogia
cl ear Vi sion to our ci ti zens, aad thetliveable and copversentf ut u
compact city it could become.

4. Conclusion:Toward the reduction of CO,by s haping a fACompact Cityo

Last year, Toyama City was chosen as on¢ ¢f e -fiireciceondl y showcase <citie
reducing greenhouse gases to create ackmvon society. The city aims to reduce the level of, CO
emissions by 30% of 2005 levels by 2030, and 50% by 2050 (Table 1). I intend to acaieaealthvith
our unflagging commitment, in eoperation with the residents and businesses of our city.

Table 1. CO; reduction targets of Toyama City (from 2005 levels)

Mid-term (by 2030) Long-term (by 2050)

Transportation sector
Private sector (households)
Private sector (businesses)
Industrial sector

Reduced by 30% Reduced by 50%
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CLIMATE CHANGE IN PA RIS:
CITY PLANNING, STRAT EGY AND GOVERNANCE FOR A COMPACT CAPITAL

By Hélene @& Largentaye
Sustainable Development Adviser, Paris City Council, France

1. Paris, a compact city: facts and figures
2. Urban and transportation planning, climate change
3. Prospects
Paris: Facts and figures
The legacy of higiry explains many features of Paris at the beginning of the tvfiesitycentury.
Parisbdés history c¢an Untlthaendvof tileeighteenthtcemtury, t was the fartdiedi o d s

capital of monarchies. Then it modernised, thanks to thesindutechnolog of the nineteenth and
twentieth centuries. It is now a global city in transition towards algsto model.

Paris has developed in concentric circles, st a
wi t h Thi er siémantledrat tie beginwing e thadtwentieth century. These fortifications, erected
for mildi ary and t ax p-dengitgnsransuros(thea@mainside the frirg roadtoo d a y 6
boulevard périphé

t
rigue This type of development also accoufmisthe gap between the historical centre
and t he banlieudr,b sg eonreaffieenttpy dl egeored by Parisdéd rich

The nineteenth and twentieth centuries left different legacies. On the one hand, Paris owes to its
prefect BaronGeorges Eugéne Haussmann its main urban amenities (sewage, lighting, water), its beautiful
avenues, streets, squares, parks,@ixevenstorey buildings and its railway stations. Thanks to the 1900
Universal Exhibition, theMetro was built. But on thether hand, factories located in Paris or on its
outskirts polluted the capital. In the twentieth century, subsidisedingp(isabitations bonmarché),
generallymade of poor and energynsuming materials, were built, especially in the north and eastern
parts of Paris, as well as in the suburbs. The sociological gap increased between the upper classes living in
the central and western parts of the city (where corporate headquarters were alsoledaed, Tr i angl e
d 6 ri reighthareondissementand the lower classes, living in the north, east and increasingly in the
suburbs. Commutes became longer and less comfortable, despite a relatively good public transport system
planned on a radial scheme, rather than in response to the needs of wdrgiis §uburbs.

In the 1970s, the city adapted to automobiles, with highways, tuandisnderground parking lots,
contributing to pollution, even though almost all industrial plants had left Paris as a result of therriong
trend toward déndustrialsation, as whiteollar jobs replaced blueollar jobs in many European urban
centregduring the second part of the twentieth century.

After large numbers of agricultural workers and immigrants flowed into Bariag the first part of
the twentieth centr vy , Parisbéds population rose above 3 mill
picked up again since 1999. Conversely, Rdgien popul
rose, and its total population stabilised at around 11.2omillfoday, 2.2 million Parisians live within



105hect ar es, representing 19% of the regionds popl
(with a density of 247 residents/hectare) and the largest cosmopolitan city in France (its popul&fen is 1
non-French, mosof thatnon-European).

The administrative status of Paris, dating back to 1977, when its Mayor was elected for the first time,
remains a problem. The perimeter of the Paris municipality (which constitutes a department) is smaller
thanthe area covered by the population that considers itself Parisian, in other words by those who live and
vote in Paris but also by those who work in Paris but live outside its perimeter, and therefatreate m
the capital. Hence, programmes involvitgnsportation, housing, economic development as well as
taxation and public expenditure do not al ways f
inequality and inefficiency, and gives rise to resentment against the capital.

City, transport and climate change planning

In the past three years, the Paris council votdeviaurof three major plans: the city plaRlan local
d 6 ur b amlLU,s20086), theParis Mobility Plan (Plan de déplacements de Pa#807), theParis
Climate Plan (Plan de cliat de Paris, 2007) All these plans are geared towards climate change

objectives.
. . Pari so6s c arWas calcdlaedfor the firsh t
Paris Carbon Audit . . . . ~
6,550,000 metric tons of carbon equivalent t1 me In 2006 Lo T wrine Ieggjlvajenh € AT
. carbong as a 8 footgrint waB aquivatedt to
e e e 6.55million TEC in 2005 Thatbreaks down into 53% for

transport (split equally between passengers and freight),

27% for buildings, 20% for consumption and waste, and

less than 1% for industry. At the same time, the Paris

adm ni strationods cardnto foot
69000TEC in 2005,i.e. a small proportion of the total

carbon footprint of Paris (althougthis is a politically

sensitive  figure). Within this carbon footprint,
administrative buildings, and heating in partaulare the

largest contributor (53%), followed by transport¥39

1,300,000

15,000

The PLU (which has an annexthe Project for

=3,000 Planning and Environmental Sustainability or PADD, the
Projet déam®nagement gwasde d®
made mandatory, once it was apgd. It has several
major targets. First of all, it aims to ensuheharmonious
development of Paris, combining housing (with a special
emphasis on subsidised housing), green areas, economic

activities (mostly offices) and public buildings (schools, bes; hospitals, sportentres librariesand

homes for the elderly), mitigating the west/north aast division mentioned above and enhancing social

cohesion (as opposed to ficommunityo zoning, a fe

PLU, slums and insalubrious buildings, often located in outldisgicts, are to be renovated. The idea is

to build a smooth transition between the capital and its suburbs. For example, in two or three places, the

ring road will be covered with gardens, naipal facilities, and pedestrian lanes, to convert these polluted

sites into clean and silent areas. In all, 10% of the territory of the city is being rendvsdelLU sets an

upper limitfor building heighs (37 metres), although this regulation isreumtly under review, and there

may be a few waivers that allow for skyscraperfour or five placesin Paris, provided such exceptions

are accepted by the Paris City Council.

Industry
Buildings
tFEI'IE.F-IZIF'.

Goods
transport
Lian

& wasle

Fassenger
Consump
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The 2007 Paris Transportation Plan atmsicrease public transport (metraam, clean buses, RER)
as well a s T1iwalkirfgtbicycles ¥ dlily), hanats bndthe Seineydguéq 1 so as to reduce the
need for private cars, thereby reducing greenhouse gas emissions (GGE). It also aims at reducing time
spent on commuting frolome to work, which can amount to 3 hours/day for workers living in the outer
districts. However, transportation is typically an issue that must be dealt with at a regional and even
national level. Indeed, increasing numbers of people working in Paimlthe suburbs (and vice versa, in
the case of Paris La D®f ense, outside the capit.
Residents complain about the inadequacy of the public transportation networks linkoentieto the
suburbs, degacy of the nineteerdtentury rationale according to which all infrastructure converged on
Paris.

The Paris Climate Change Plan, unanimously adopted in October 2007, goes beyond the European
Uni onds Kyoto commitments: y gonsumpiidn ane soebe autaby 25% mi s s
(instead of the 20%evel endorsed byhe EU) by 2020 (compared to their 2005 levels) and renewable
energy should account for 25% of energy consumption by 2020 (rather than 20%). Even more ambitious
targets have been sfrr the administration (30% for each of thdkeeeobjectives). It is of paramount
importance for the City Hall to set an example, amphicipal management must adapt to these new energy
constraints. They involve a wide variety of activities: running e&hvehicle fleet greening municipal
buildings and squaresenovating and maintaining buildingeeaters and air conditioningnaintaining
streets (pavements, road surfaces, lighting), and collecting and processing garbage. As a result, municipal
procurenents have to be redrafted to include environmental clauses. Urban planning regulations must also
be reviewed (for example, to allow solar power equipment on roofs). A municipal renewable energy power
station is being studied. Subsidised housing (mone #®000homes) must comply with strict energy
standards (5Rilowatt/hours and 80 kilowatt/hours/square metre/year for new and renovated buildings
respectively) and will have to be radically renovated, an expensive proposition that will have a major
impact on the Cityds budget.

As for most of the 10000 Parisian buildings that belong to private individuals or companies, (and
many of which were constructed over 100 years ago), it will be even more difficult to persuade their
owners to adopt new energyastards. So far, there are no mandatory rules but only financial incentives
partly funded by the state.

A common feature of these three plans is that they waérdormulated after consulting local
popul ations, f-aopbowirmg e as Yebrd befor meing subimittenl to the City
Council. The 20Mai ri es d 6 a have haldi wethtentedh tmeetings chaired by local
representatives. In the case of the PLU and the transport plan, questionnaires were sent out to more than 1
million Parisians, and the response rate (14%) was judged quite satisfactory. As for the Paris Climate
Change Plan, the private sector (as represented by a business diub lorub deso)andt r epr
institutions such as the Paris public hospital network-kA#, natiomal education authorities and many
non-governmental orgasations were also consulted. It is now becoming common for local development
agencies to go about their town and gitgnning tasks at aeighbourhoodevel after consulting with
residents( i z o aneénageent concertgg . R e s iweleawarsof emvirenmental issues and
require high sustainable development standardbeinr everyday lifej.e. a neutral ecological footprint,
involving houses with solar energy, gardens, public amenities, rayclig and efficient wasie
processing, and pedestrian and bicycle lanes leading to public transport stops. Around 100 hectares of such
i ® quartierd are being set up (for Elighg Batignaley Atsdries ofp | ann
indicators, ailored to the requirements of each area, are established to monitor progress on a regular basis.
Thesefi ® @uartiersds are mostly | ocated in the | eanslshauddf | uen
be ready irfour or five years.
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Prospects

What can we learn from the briefxperience gained from these three plafis&t of all, municipal
agentsmust be motivated by climate change issues and must learn to work together on such projects,
reaching beyond thémits of their assigned tasks if necessary. So far, climate change and sustainable
development issues were dealt with by a small team belonging to the department in charge of parks and
gardens. But, as we have seen, climate change involves a wide $eapigities, including those covered
by subsidised housing, transportation, municipal buildings, city planning, waste management, and even
economic, social and cultural departments. With a few exceptions, climate change concerns the entire
municipal staff(50000 agents working in 21 departments). Even the financial department can contribute
significantly to climate change, by setting up a
saving certificate3 and def i ni ng i n toes.rAmedorm ismaderavgyetorpéverdne dfthed i ¢ a
departments horizontal responsibility for covering climate change and sustainable development, relying on
a network of correspondents working in each of the 21 departments. This nevsatiganwill require a
clear, comprehensive commitment and strong political and administrative leadership.

Secondly, we must find theght territorial scale for action and for achiewg climate change
objectives, not to mention economic and social goals. We have seen thedsthiet fpoundaries of Paris,
inherited from the past, are not the most appropriate, and lock Paris into a territasyttdmasmall for
efficient city-planning. Bringing together citizens who share the same concerns and setting up the right
kind of govermnce is a real challenge, and one whose time has &arie.Métropole which the Mayor
of Paris launched in 2006, and which started with a dozexpetation conventions signed with mayors of
surrounding towns (as well @se Départementle SeineSt. Dens) and involving housing, transportation
and economic development projects has now grown into a body of 87 members, insiudingof eight
departments and the lle de France Region. Whereas the Region has no formal climate change plan, its
SDRIF (Schémalirecteur de la Région lle de Frandbe regional development and efilanning master
plan for the lle de France Region) has similar objectives and aims to make the lle de France the first
E u r o péecaagionh Paris Métropolewas set up according tofab o t-uppdm appr oac h: eve.l
community has joined on a voluntary basis, and each member, regardless of its population, is allotted a
single vote (including Parisparis Métropolewill be governed by a Bureau withpaesident elected for a
year. Atthe same time, the President of the Republic launched the idea of an adminigt@tivea n d6 Par i s
in 2007 (Paris plus thiareesurroundingdépartemends although its implementation has been deferred to
2012. In 2008, he also launched an internationakwitation for architects to design the futéirésr a n d
P ar i, bysprojecting themselves 20 years into the future. By and large, a consensus already exists
betweenParis Métropole the Region (for transport and other economic interests) and the state for
decisions regar di ng sustanablemegar neegn)tdamlagreensest wreteansgfod and
housing schemes may be concluded, provided financing problems are solved. As for the territorial
perimeter of the #fGr and andtwns élterpating with rural areas, ironpParisa g o
to the Channel (Le Havre being the gortParis) is one of the scenarios being put forward.

Educating and empowering citizensare other aspects of these Parisian policies that could be

improved, fob wi ng Barcel onads exampl e, which emphasi se
practices aimed at bringing climate change issues down to -foab levels. In the same way that it
prepared for the Climate Change Plan, Paris had covered thedigtest of it s fAYjeada 21

sustainable development audit of its territory drafted by municipal personnel and reviewed by its
population. These mifforums came up with many suggestions concerning everyday life. In the next two

or three yeargprimary schools (for children aged 6 to 11) could orgsaiclimate change and sustainable
development sessions, where teachers would inform children about climate change issues and ask them to
suggest a few actions in their schools as@jhbourhoodsr toexchange ideas with other schools. Follow

ups using indicators would be a part of the exercise.
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Another way forward would be to put climate and sustainable development issues on the agenda of
the 121district councils in Paris that meet four times a yeardiscuss local issues such as cleanliness,
street lights, gardens, etc. These could also put forward suggestions on climate change Qiblaries.
examples along the same lines include meetingadmhbourdiving in the same buildings, initiatives at
workplaces, retirement homes, eExperience with the climate change plan in Paris indicated that it is
difficult to attract the interest of the immigrant population in peripheral neighbourhoods, who are not used
to social life outside their communitieB.ut t her e are ot her ways of reac!|
for foreigners, oconseils de la citoyenneté des Parisiens-oommunautaires

The social and economic dimensionsf sustainable development are often neglected when dealing
with climate change, its main environmental component, together with biodiversity. Care must beotaken
to increasenequaliy becauseonly the betteoff can afford the investment necessaoyfight climate

change. Parisdéd Counci l ity saimed ainlawieaome Parisians tp ercourigen a n ¢
home insulation, replacing boilers, &tSimilar incentives, including tax rebates and 0% interest loans,
exi st at a national l evel (as a result olroughhe 0nG

thebonus/malusnechanism) but they are not specifically targeted atitmome households.

Parisdéd economy has a relatively smal/l i mpact o
with the major exception of the tourism industry, beeanfsair transport, which dramatically increases the
capital 6s car bon f oo inguded imthe 5 milion MEQ réferrednto i da@ram
pp.2). However, it is beyond the scope of the Paris authorities to curb air travel, an intefrativity.

Vice versa, climate change policies can hiw®urableeffects on the economgjventhe many jobs
and opportunities related to the fgreen economy
multinational companies spedidd in publicutilities. The municipality is a stakeholder of a company
producing central heating by i nci°rlesteabasedhimeasieanr b a g
Paris brings together starps, universities and laboratories. Most firms, whatever tig&, are now
aware of climate change challenaad some have even carried out internal audits. But the City needs to
work with the private sector thulfil its ambitious objectives. Municipal procurements and private/public
partnerships offer great opponities to achieve these goals, in construction, transportation, waste
processing and renewable energies industries, as well as in other fields.

We end up considering sustainable development rather than just climate change. For the Paris
Council, a bodywhich derives its legitimacy from elections, it is difficult to implement environmental
policies without considering their social, economic and even cultural impacts. That is why sustainable
development, a comprehensive notion covering the empowermeitizehs, is a more relevant concept
for local governments. However, elected representatives are trapped in a contradiction betwigmlong
issues and their sheitrm mandates. It may be the duty of experts to help people understand that the
longer theywait before tackling environmental issues, the higher the price they will have to pay in terms of
global warming and its disastrous human consequences.



Notes

The documents quoted in this section are available o8ithée vy of P aRaiisfr6s websi t e:

Bilan CarboneE is the standard measure used by
management, ADEME, for calculating carbon footprints. Greenhouse gas emissions (GGE) can be
expressed in either tons of carbon dioxide equivalent {t@® tons ofcarbon equivalent (1 TEC=
3.66tons of CQ).

See Document deestitution du diagnostic partagé du territoire parisierNovember 2007« Agenda
21, Pari»s sbdbengage

The CréditMunicipal has recently started micayeditsfor Parisians.
The nane of thisclusteris iA d v a n cor Milley ed mobilité durablésustainable city and mobility)

See the fAbar omet er o baroméisdu dévetogpbniert dudable)fe | Ppmiesd 0CH a n
of Commerce.
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AN EXAMPLE OF A PUBL IC-PRIVATE P ARTNERSHIP AS AN INSTRUMENT OF CLIMATE
PROTECTION IN AN URB AN REGION WITH RURAL SURROUNDINGS

By Marlene Potthoff
Deputy Director, Climate Protection Agency, Region of Hanover, Germany

1. Origins and objectives
2. Agencystructure
3. Areas ofactivity, campaigns and projects
4.  Resultsand outlook
Origins and objectives

The Hanover regn covers an area of approx3@0 square kilometseand is inhabited by about
1.2million people. In relation to the Lamaf Lower Saxony, this figure accounts for a 15% share in the
overall population, for 18% of all jobs and 20% of its gross domestic product. The capital of Lower
Saxony, Hanover, has approx. 5080 inhabitants and is the centre of the region. For a laageop
Northern Germany, Hanover is a transport hub and an administrative and financial centre.

Hanover ranks among the most renowned trade fair venues on an international scale, hedtisg top
events such as the CeBIT IT trade show, the HANNOVER MERS8Estrial technology fair and the
LIGNA Forestry Fair. In addition, the City of Hanover joined forces with the 20 towns and local
communities in the county to host the EXPO 2000 world exhibition as an attractive, internaticinakyl
region.

Climate potection has played a crucial role in this region for over 20 years. Pioneering initiatives in
this field included the establishment of a climate protection centre for the City of Hanover in 1988, the
preparation of a carbon reduction study for the Hanaegion in 1990 and the EXPO 2000 world
exhibition with | tidNatued Teaochoo6!l ¢ digaiied KUEX &Kiimaschutz
Expo Region Hannover; Climate Protection for the Hanover Expo Region) programme ensured that
climate protection was a ke&omponent of this world exhibition, which attracted a high degree of interest.
The KLEX programme included showcase projects to demonstrate best practice but also the development
of social marketing campaigns to promote climate protection at a very #adg in order to raise
awareness and generate interest in this key topic among the general public.

Following the EXPO 2000, and with a view to changes in the administrative structure of the region,
the successful campaigns for the use of solar enemyyhenupgrading of buildings were to be supported
by a sound political framework. For this purpose, the Climate Protection Agency for the Hanover Region
was founded in summer 2001. Its aim is to promote climate protection at a local and regional level.
Activities to achieve this goal include the support of the 21 local communities in their local climate
protection initiatives and the coordination of the communities and all relevant stakeholders in the Hanover
region in order to establish a closely linkedstefficient and successful collaboration.



Among other tasks and responsibilities, the Climate Protection Agency implements climate protection
campaigns using a wide variety of tools to address the relevant target audience, creates and maintains
networksand sets up a service centre as a central facility for all parties involved and all citizens with an
interest in climate protection. These initiatives are geared towards creating incentives for investment
primarily via communication activities. There isganeral political consensus on linking environmental
policy objectives of general public interest to activities and tools to promote the economy. For this reason,
the Climate Protection Agency was established as grafit organisation.

Climate Protection Agency gructure

The Climate Protection Agency is a nRprofit entity with twelve shareholders (see Figije It is the
responsibility of the Sharehol dersdé Meeting to su
and to provide consultangyn compl i ance with applicable | egisla
annual contributions ensures the basic funding of the agency. Shareholders and other partners contribute
additional funds on a projespecific basis.

On the publiesector sidethe agency shareholders include the City of Hanover, the federal state
capital of Lower Saxony, and the Hanover Region (a public institution), but also municipal entities such as
Stadtwerke Hannover AG, the public utility company, and Ustra, the Cityaabver public transport
operator. The private sector is represented by the energy supplier E.ON Avacon, which serves several
regions, and six mediwsized enterprises doing business in the climate protection field. These six
companies include two wind p@w businesses, a solar systems wholesaler, two engineering offices
focusing on solar technology and building services, and a project planning and design firm with links
across Europe.

A shareholder with a special status is f@derverein (sponsoring assiation) of the Climate
Protection Agency, which comprises other companies and institutions with an interest in energy efficiency
and renewables. At the time of its establishment in 2001, this association had nine members. This number
has increased signifantly i there are currently 54 members. The “gowernmental organisations
represented in thEdrdervereininclude associations advocating the interests of tenants, consumers, and
craftsmen, institutions doing research in building and energy technolodyotaer norprofit entities.
Companies from various industries have already become memberskdirtiegvereinto benefit from the
networks created by the Climate Protection Agency: this range includes municipal and private housing
companies, local energguppliers and trade fair organisers but also manufacturers and merchants in the
solar and heating technology fields, craft businesses, architects and energy consultants.

The Advisory Board of the Climate Protection Agency is composed of representétikiespolitical
parties, industry associations, environmental organisations and institutions of higher education in the
Hanover region. This board has an advisory role and may submit proposals for activities to the
Sharehol derso6 Meeting.
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Figure 1. Shareholder structure Figure 2. Regional co-operation
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During the past eight years, a regional climate protection industry network has been developed jointly
with these partners. This network serves teoatinate all activities pursued by the Climate Pribec
Agency. Campaigns are devised and planned at thuallkml stakeholder forums, which are convened
twice a year. These forums provide regional and local market information at an early stage, the opportunity
to approach new partners and many synergiesttfe internal activities and marketing efforts of the
participants. This arrangement thus provides an umbrella structure for all climate protection activities in
the Hanover region under which all stakeholders arepevatingvery closely (see Figur@).

Areas of activity, campaigns and projects
Climate Protection Region

Several public stakeholders, among them the Region and Federal State Capital of Hanover and the
Climate Protection Agency, have joined forcesinthesol | ed O6Cl i mat ef PHathewvtir @
This initiative aims to dramatically reduce regional greenhouse gas emissions whilst creating and securing
as many jobs as possible. The concept of climate protection is not confined to renewable energy sources
and the efficient use of energy private households and industry and commerce. It also enables the
development of innovative products, services and processes, and thus opens up new markets. Since the
activities of local authorities, energy suppliers and funding, marketing and resesitctions are merged
under a single roof, the network created in the Climate Protection Region of Hanover plays a pioneering
role in promoting proactive climate protection in Germany.

The Region of Hanover has developed a climate protection framewmgkamme to be adopted in
mid-June 2009, which is to be used as a key instrument to define climate protection objectives that are
binding upon political decision makers, and to develop specific actions in support of these objectives.
Amongst other items,hts programme reiterates that local authorities must lead by example. It also
announces actions to be taken in order to enhance the efficiency of buildings in the ownership of regional
authorities.

In parallel to this process, the communities in the regian developing climate protection action
plans at the local level. Already in 2008, the Federal State Capital of Hanover had adopted a plan to
implement specific actions pertaining to public buildings and facilities, as well as to gas and electricity
proaurement from, and generation by, Stadtwerke Hannover AG, thecipal utility. Most of the
20 communities in the surroundings are currently preparing similar action plans in collaboration with the
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Climate Protection Agency. Authorities, inhabitants, asg@ns and organisations, as well as local
initiatives, are cooperating very closely to conceive specific actions to promote climate protection at the
local level. These actions will be summarised in a catalogue, which will constitute a binding guideline
(also in political terms) for the community concerned until 2020 and beyond. Since autumn 2008, the
preparation of such action plans has also beefurmbed by the national climate protection initiative
launched by the Federal Ministry for the Environmeniltjch covers 80% of the cost. This support has
significantly increased the willingness of the communities to adopt their action plans.

In an expert report issued by the Wuppertal Institute for Climate, Environment and Energy in 2004,
specific actions werproposed to develop a sustainable energy system for the Hanover region. This report
relies on national scenarios to be transferred to the regional and local levels. If these actions are
implemented, the Hanover region can achieve a reduction of more&@§arof energyelated carbon
emissions by 2050, compared to the 1997 baseline. This percentage is equivalent to almost 500 million
tonnes of this greenhouse gas. The Wuppertal Institute identified three crucial lines of action to be pursued
in order to acteve this goali) Increase in efficiency in electricity anctdt demand by saving energy;

i) Increase in efficiency in conventional energy supply, in particular by using cainb@s and power;
iii) Expansion of the use of renewable energy sources.Clinmate Protection Agency has aligned its
activities in nine areas to implement these actions in the Hanover region.

Energy efficiency in new and old buildings

Compared to the 1990 level, the target is to reduce carbon emissions by 40% by 2020. Cangespondi
efforts must be made at all levels of society to achieve this climate protection objective defined by the
Federal government. In Germany, by far the largest saving potential has been identified for the 39 million
private households. In particular, ows@f detached and sewi¢tached houses can contribute to achieving
these savings by upgrading their homes to increase energy efficiency. In an ideal scenario, the energy cost
of a detached house can be reduced by up to 90% by fitting thermal insulatimstatithg new heating
systems and windows. In order to involve the owners of detached houses built before 1977, the Climate
Protection Agency offers free advice on how to increase the energy efficiency of old buildings under the
heading O0%dvarsteidibg Weélils campaign aims to provide
magnitude of energy savings that can be potentially achieved by upgrading the building. In addition, home
owners should be made aware of the importance of protecting our clinthteealirected to the regional
and national funding programmes offered. This free advice provided by the Climate Protection Agency is
not in any way related to, or biased by, any manufacturer, product or construction trade. Despite this fact,
regional buitling contractors and other commercial enterprises are involved in the campaign in a
sponsoring role. They may launch their own activities on the basis of the consultancy provided, for
example by offering their products for sale at local trade shows.

Beyondthe energy efficiency upgrade of old buildings, the Climate Protection Agency also actively
supports, together with several partners, the construction of new residential buildings conforming to the
passive house standard. Building owners and developerstilr requesting more information in this
regard. The range of activities offered includes information events and materials provided to the public and
industry events and training sessions aimed at experts and opinion leaders. In addition, a regiotal net
of communities, pl anner s, architect s, crafts and
arrangement, the Climate Protection Agency acts as a neutral facilitator.

Electricity efficiency

According to calculations published by DeutsdBeergieagentur (German Energy Agency), the
electricity saving potential amounts to a total of 23 terawatt hours for private households alone until 2020.
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If these savings were achieved, carbon emissions would drop by 11.5 million tonnes. By comparison, the
potential saving amounts to only 5.5 million tonnes for the industry, commerce and service sectors.

For this reason, the Climate Protection Agency has been conducting a more comprehensive electricity
saving campaign directly addressing private househatise 2008, following an initial campaign in
2002/03. This campaign includes free consultancy provided on the site where energy consultants analyse
the electricity consumption of households and offer tailored advice on how to use electricity efficiently.
Low-income households form a special gbup of the target audience. These households are particularly
affected by any increase in power or gas prices. Initiatives and campaigns to promote climate protection
often fail to address this group effectively, o is why the Climate Protection Agency closely
collaborates with local welfare organisations, churches and job centres.

Energy efficiency in companies

Activities tackling the issue of energy effici
campdgn. This campaign aims to reduce the energy consumption of small and regéadrbusinesses
with up to 100 employees by providing professional consultancy and advice. This initiative enables
businesses to combine required refurbishment and conversiés with an increase in energy efficiency
in order to lower their energy expenditure and to enhance their competitiveness. On behalf of the Climate
Protection Agency, expert consultants with relevant qualifications provide help and support to businesses
when it comes to determining the highest possible energy saving. This consultancy activity has been co
funded by the German government for the last two years.

To meet the demand for industpecific consultancy, the Climate Protection Agency is also involved
in the professional and further training of energy consultants. Separate seminars for engineers and
presentations and workshops dealing with specific technical issues were used to create a pool of
appropriately qualified experts.

Solar energy

The primaryobjective of all activities in the field of solar energy is to expand the solar systems
market, which includes both solar heat generation and photovoltaic systems to generate electricity. In this
endeavour, the Climate Protection Agency mainly addressegroups: first, consumers, who are usually
home owners, and second, service providers such as craft businesses in the sanitary, heating and air

conditioning sector. The campaigns targeted at t|
0 SoHeaeat Quality Panel 6.
The 6Sol ar Regional Leagued is a competition ir

region take part. They have been competing since 2004 to install the largest number of photovoltaic and
solar heat systems. Winners ameaeded once a year at a special event. Over the years, this competition
has become a true Oeventé6é for the communities, w
appreciation of solar energy at the local community level. At the same tien€lithate Protection Agency

is using this campaign to collect information on the number of solar systeralleshsh the region. In

2008, 3351 solar heat generation systems were reported, which equali¢al adlar collector area of

32077 square metse These systems were mainly installed by private househol@stotél nominal

output of the 04 photovoltaicsystems reported amounted to 928 kW, The Wuppertal Institute

(seepp. 4) definel a solar collector area of 48870 square metreand a otovoltaic output of

48 750kW,cacas the installation targets for 2020.

In the Hanover region, the demand for solar systems has increased continuously during the past few
years. In parallel to this trend, however, it should be noted that the qualifieettbexpertise of service



providers has not developed at the same rate. Th
Protection Agency and its partners to offer continuing training to craftsmen interested in solar technology.
Related workshos have been organised since 2006. They have enjoyed an excellent response on the part
of specialised tradesmen.

Bioenergy

As the core bioenergy project of the agency, t
providing information on statef-the-art wood heating systems to consumers. The Climate Protection
Agency offers publications that contain comprehensive information about this topic, as well as
presentations at local exhibitions and conferences, in order to support consumers in their tecision
purchase a modern heating system that can process wood pellets or chips. The campaign provides unbiased
advice independently of any product or manufacturer. It aims to drive the marketing and distribution of
wood fuels produced in the region whilst rehg the dependence on fossil fuels. The campaign expressly
focuses on fully automatic heating systems that conform to stringent limits in terms of soot particle
emissions.

A tried and tested means to i nvol vedayhsoanopen owner
house event during which many private wood heating system owners open their doors and welcome
visitors to inform them of the features of this technology and to share their experience in operating a wood
heating system on a daily basis. Siitceirned out that wood fuels have become more and more accepted
by the public over the years, and that many consumers are alreaehwaed! of the subject, the primary
aim of the 6Pell et Day6 is the sharing of experie

Wind power

By a decision taken by relevant policy makers, 400 megawatts of wind power output were set as the
overall target for the Hanover region, and priority locations for wind turbines were identified. Until 2008,
an output of 288 megawatts could be implementetlleast because of the-pewering of previously
installed wind turbies. As a result, more than 1600 households can currently be supplied with
electricity from renewable sources.

However, as is the case in many other regions, there is a high degeséstaince, in some parts of
the Hanover region, against issuing permits to install-bigput wind turbines with a total height in
excess of 100 metres. For this reason, the Climate Protection Agency has made it one of its key tasks to
increase the appemtion of wind farms among the inhabitants and to provide information on the benefits
of this renewable generation option.

To achieve this goal, the agency publishes brochures and organises workshops, panel discussions and

information events, as well as h e annual OWi ndf estival 6. Thi s eV
developed by the agency on the basis of a marketing tool originally employed at EXPO 2000. The
OWindfestival 6 is also an important ndassooiatidns ng e\

prior to and after the event.
Combined heat and power

Combined heat and power generation (CHP) uses energy much more effectively than conventional
generation systems without heat extraction, and is thus a particularly efficient method. @itytiof
Hanover, the system of centralised CHP generation in combined heat and power stations for public supply
is relatively welladvanced. In 2005, the share of CHP electricity amounted to 30% compared to a
nationwide level of only 12%. The amount a$trict heat supplied in the Hanover city centre is even to be
doubled. On the other hand, the potential for decentral CHP stations that exists in the rest of the region has
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neither been fully identified nor developed. This is where the work of the CliRratection Agency

starts. Together with several partners, the agency launched a new campaign in 2006/07 to raise the
awareness of this technology for decentralised energy supply and to open up a related market in the
Hanover region. This campaign was lthea a new funding scheme offered by the local energy supplier,
which included an annual amountBUR 500000.

The Climate Protection Agency for the Hanover Region took over head responsibility for the new
CHP campaign, the associated networking aadisjtthe preparation of appropriate written information
(leaflets), the provision of consultancy, public relations activities and the assistance with feasibility studies.
The campaign addresses businesses, housing companies and owners of blocks ofctais,whtere a
particularly high potential for the installation of combined heat and power stations has been identified,
together with the associated climate protection effects. The agency published specific information
documents for each of these targetups. In addition, a week of related events was organised where a
large number of site visits were offered. Furthermore advice over the phone is offered by the agency.

Already in the first year (2007), 51 combined heat and powatioss with a total oput of
1 355kilowatts were funded in the region, the major part of which was installed in blocks of flats. The
conditions for the expansion of decentralised CHP generation have again improved as a result of the new
nationwide compensation scheme for CHEtgicity that took effect on 1 January 2009.

Environmentally friendly mobility

Since the inception of the Climate Protection Agency, environmentally friendly mobility has always
been one of its areas of activity. In this regard, the agency mainly coatesndn networking activities.
For exampl e, the agency organises working meet.i
environmentally friendly mobility and natural gas vehicles. At this forum, representatives from industry
and commerce, authdds, associations and initiatives and public transport operators in the region meet to
exchange information and agree on actions to be taken.

As one of seven international partners, the Climate Protection Agency participatéddéen 6 MOV EG6 E |
project from D06:08(International Cluster for Mobility Management Development and Research
Dissemination). One of the tasks of this project was to develop evaluation methods for mobility
management. In this context, the agency took part in the national mobility comfeze 6 C| ean MoV e ¢
in April 2007 at the Hanover Trade Fair.

The agency also addresses consumers by organisi
held to provide information on the use of natural gas technology in both privately ownedrapdny
cars. Since 2006, this day has been organised once a year. It has become the largest consumer exhibition in
Lower Saxony that concentrates on alternative fuel technologies for vehicles.

Results andoutlook
Results

The Climate Protection Agency mddeas become wekbstablished in the Hanover region. Among
the general public, at the authorities and in industry and commerce, the agency is recognised as a central
institution dedicated to climate protection. In 2006, the shareholders and the advasdrartib sponsoring
association members voted in favour of continuing the work of the agency beyond the fiysafive
contract term. The transaction volume handled by the agency rose from 1.09 (2BQR 109 million
(2008).
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The success of the agency also reflected by its growing network, especially with regard to the
involvement of a larger number of business partners. For example, an additional rezeidirenterprise
became a sharehol der when & tbotpetperiodgron200@11. $ni2@0B,e h o | d
E. ON Avacon, the supraregional energy supplier,
initiative. Other companies joined the network by becoming members of the sponsoring association of the
agency. The number of memberssh@sen continuously from nine in 2001 (the year in which the
association was founded) to currently 54 members.

The agencyo6s information and consuénerapublig. inof f er
2008, about 1600 telephone and email inges were received. More than @00 contacts were
documented at the information desks of the agency provided at 20 events held in the entire region. In 2008,
the regional climate protection portal at www.klimascHunnover.de maintained by the agency resdrd
an average of 900 page views per day.

It is difficult to quantify the effects of the activities of the Climate Protection Agency because of the
large number of stakeholders involved and the wide variety of factors that actually trigger investment in
the target groups. Specific elements of the campaigns are evaluated on a regular basis. For example,
feedback is provided on events attended by business partners with their sales stands as regards their
success, measured by the number and quality of saleSatems held and appointments made.

A total of 5112 households in the 21 communities in the region received advice and consultancy in
the first project -apdhva ssee dddf ctome ud Staanrctyi rcepfiiesli Ign t
upgrade ofbuildings from 2004 to the end of 2007. The success of this initiative was evaluated by a
written survey carried out in 2006, in which 200 home owners took part who received advice and
consultancy six to eighteen months before the survey date. It was toatnabout one third of the owners
had already invested in upgrading their homes while another third was planning on making such an
investment, and the remaining third did nothing. Most frequently mentioned astivitcluded the
installation ofnew wirdows, the thermal insulation of external walls and the replacement of the heating
system. On the basis of this information, an investment of appitdR. 500000 per community could be
determined. The ratio of funds employed to investments triggered wglsy@guivalent to 1:25.

An analysis conducted for the City of Hanover showed that the rate of building upgrades currently
equals 2%, which is twice as high as the national average yet still too low to achieve ambitious savings
targets.

In this regard, onef the problems encountered is the demographic trend in Germany. More and more
owners of houses built before 1980 are older than 70 years, which is why it is difficult to generate an
interest in longeterm investments among this part of the populatidme Tontinuing training that the
Climate Protection Agency provides to its energy consultants is currently dealing with these issues.

Outlook

The climate protection programmes launched by the communities support the national target of
reducing carbon emissis by 40% until 2020 compared to 1990. This target is easily achievable in the
public sector and in the power generation industry. In contrast, it is much more difficult to influence energy
demand across all consumer groups. According to the experienued day the Climate Protection
Agency, this goal can only be achieved by employing a mix of legal instruments (such as the Renewable
Energies Acti EEG1 and the Act Governing Combined Heat and PowKWK -G), national and local
funding programmes and immation and consultancy campaigns.
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In addition, a fundamental paradigm shift among policy makers and in the energy sector is required to
achieve the savings targets both in the Hanover region and on a national scale. For example, climate
protection aspestshould be considered at all levels of political decision making and in each and every
investment decision in order to utilise the tools of the market economy to a greater extent than previously.
Following this approach, the contracts awarded by the @udactor could lead to an increase in the
demand for energgfficient technologies whilst decreasing the energy consumption of public facilities in
the long term. In the interest of raising consumer awareness further on an ongoing basis, the financial
support and assistance provided to climate protection campaigns would have to be increased significantly.
In addition, it will be necessary to also take unpopular political decisions, such as the identification of
priority areas for wind turbines. The energc®r should make a significant financial commitment to
agencies such as the Climate Protection Agency whilst also offering additional pricing and contracting
models that motivate the customer to reduce the amount of energy consumed.

Finally, the energy jixe level and trend has a major impact on market activity. According to the
experience gained in Germany in 2007, a high energy price leads to a significant increase in the interest of
all energy users in efficienaglated activities and alternative engigpurces. This also has a favourable
influence on the information and consultancy activities in the field. It is worthy of consideration whether
an increase in energy prices by tax grogs could be an important climate policy instrument.



| NSI| DE THE ACEIREEONODLBOR:
INNOVATIONS IN URBAN PLANNING AND GOVERNA NCE

By EduardoJorge Martins AlvesSobrinho
Secretary for Green an&nvironment, City Hall of $o Paulo, Brazil

In the nineteenth and twentieth centuries, capitalism and socialism were not aware of the limits of the
Earthodés environment al resources. Their concern Wwe
twerty-first century requires another balance: economic, social and environmental.

The City of Sdo Pauldas followed this approachs a democracy, we can meet our goal of social
justice, environmental balance and a culture of peace through dialogue.

To facilitate the work of environmental education, our programmes and projects weresaatgato
six areas. Although this division is artificial, it serves as a resource for systematic teaching, and includes
Earth, Air, Water, Green, Biodiversity and Environnaiiducation/Culture of Peace.

The City of Sdo Paulchas decreased emissions of greenhouse gases by about 20% in the past four
years, with the installation of biogas plants in landfills at Bandeirantes and SadViiihane at these
plants has been conved into enough energy to supply a city of TOD inhabitantsTwo auctions of
international carbon credits were conducted, generated by the plants, helping Bé&reaigg million. This
amount was invested in projects and environmental improvementsasahere landfills are located.

The City has its own inventory of emissions of greenhouse gases, initiated in 2003 and completed in
2005.This document guidesti@ t y6s actions. At the time of diagr
gases were attribuiée togarbageand 75%to energy use. Of thiatter, 90% derived from the use of oil.

Besides the biogas plants, other actions to reduce emissions include increasing urban forestation, the
establishment of parks, encouraging bicyclearsdvehicle inspedbns. The Secretariat has also promoted

t he model of t he @ Co nopwhban derGity,ttoyniake tha citg mdnealde@and tob a s e d
encourage energy efficiency.

Séo Paulohas also been a pioneer in developing a municipal policy to combatteclichange.
Through collaboration of the Secretariat for Green and Environment with other municipal agents and local
specialists, Bill 530/2008 was drawn up, establishing@dbmmon Hall of Climate Change Sao Paulo
This project sets a target reductidni30% of emissions in the coming years, directing strategies in various
areas of the Citybés activities. It also proposes
10% per year.

To improve air quality in the city, the Secretariat féreen launched th¥ehicle Environmental
Inspection Programmmm 2008, the first of its kind in Brazil to be implemented at the municipal level. The
programme has been developed gradually: in 2008, diesel vehicles registered in the city were inspected; in
2009, in additionto the diesel fleet, all motoycles, and cars running on alcohol, petrol and gas and
registered between the years 2003 and 2008 are now being inspected. Due to the less stringent official
regulations in place for an older generation arfs¢c the Prefecture and tategovernment are working to
extend inspections of the entire registered fleet by 2010. Today, these older cars are monitored by remote
sensing, and the most polluting are called in for further inspedtispecting such véties can only
benefit public health. The Studies of the Laboratory of Atmospheric Research of theSBIGPPHulo
University) estimate that averagéelispans are a year and a half short&aa Paulalue to pollution from
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vehi cl es, otencdesaBenadifferénd Bhe City managemesmdthe federal government have
joined forces to work on the regulation of the Security Inspection, as well as with the state government, for
inspections to be carried out in citiestsideSao Paulo

For the firsttime, the bicycle has fallen within the sights of public policysio PauloBike lanes,
ciclofaixas and cicloredeshave been implemented. dine networks for renting bicycles are forming,
facilitating bicycle transportation. When the group-Byelist was established in 2006, bringing together
representatives of various bodiesthe Prefecture, only 19 kilometres of bike lanes existed in municipal
parks, together with the remnants of the bike lanes of Faria Lima and Sumaré avenues. These served about
300000 people who weremgbi cycl es in the absence of any dedi
streets have 14.8 kilometres of new bike paths, another 16.1 kiksmatrder construction and
112.9kilometres in different stages of the design precéfe goal is to roll out 10&ilometres in the
coming yearsAbout 2000 bicycle parking spaces have been installed in schools, libraries, parks and
public agencies. A joint promotion between the Metro, the COM and municipal agencieg pagible
for bicycles to be transported on trains and the subway on weekends and holidays, and established a
bicycle loan project in conjunction with the Parada Vital Institute and Porto Seguro.

In the water sector, the Operation Defense of Water, andatdoral poject with the participation of
four local and four state secretaries, was established for the protection and rehabilitation of water sources
(Guarapiranga, Billings, and Cantareira and APA Varzea of the Tieté). An Environmental Civil Guard has
been creatd with a force of 340 men. Housing and urlsation programmes have been developed in
these regions, including land settlement, sanitatiemoval of areas of riskital for the conservatiorof
water, as well as the creation of parks and the setting eydtaral and sporting programmes.

Another important project is the creation of thecatled Linear Parks whose goal is tgreserve
areasinthw al | eys of the cityds rivers and streams thr
and clearup of rivers. Thesdelp toconserve protected areas (APPs) that bootlervater courses and
minimise the negative effects of floods. Seven parks have been established and are in various stages of
deployment. Through an agreement with Sabesp, 42 streathe City were cleaned up, and 50 will be
recovered in 2009 to allow for the establishment of linear parks.

As for biodiversityandcity forestation, tre@lanting has jumped from an annual historical averdge
20000 to 25000 trees planted annually 85000 trees in 2008. In four years, the City has added
564583new trees. The Secretariat has also developed a programmergydeica total of 100 municipal
parks in the city by 2012. In 2004, the city had 33 municipal padks there are 58, and &8e in various
stages of deployment, 42 of which will be finalised by 2012. Today alpsefiectures have at least one
park in deployment or in design.

Among the parksinderdevelopment, it is worth noting three groups of strategic importance. The first
is located in the south, on the edge of the Guarapiranga dam, expanding recreation options for the local
population anccontrolling developmenin the region. The revitaation of the sac a | IGeadapirdnga
beacho includes t he ingtheevadeiuminhabited arefa araued the damkTée second e r
group is located in the north, in the Serra da Cantareira damping area. Ten syilliimametres are
distributed between nine parks. Of these, six are in the expropriation Biathdinear and taditional
parks, they intend to create damping zones to protect the State Park of Serra da Cantareira, preserving the
area at the foot of the mountain in the CityS@io PauloThe third group is located in the south, and refers
to a closed agreement beewrethe City and the stagpvernment that provides as compensationtlier
work on the southern stretch of Rodoanel Mario Cdtiasdeployment of 200 hectares of conservation
units, divided into four nuclei: Jaceguava, Bororé, Varginha and Itainadétiion, a strip of up to
300metres aroundRodoanel will be expropriated, which will link all four cores. The area covered totals
1500hectares.



In the field of EceEconomy, in 2005, there was a effort by sustained shopping at auctions of
municipal departmas, and today several departments are developing the initiatives in the area, especially
the Secretariat of Education. The City HallSfio Paulavas a pi oneer i n joining
Friends of the Amazon programme, which declares the commitmef the municipal government to
eliminate the purchase of any timber from illegal sources and deforestation. As a result, decree
45.075/2005 was drafted, establishing environmental control procedures for the use of wood products and
by-products of nativerigin in the municipal works and engineering services contracted for by City Hall.

In 2009, theMadeira Legal (legal timber) agreement was signed between the state and municipal
governments, construction firms and other sectors, untiéch the signatoes undertake to promote
information exchange and losigrm coeoperation, to encourage tremmercialisationof alternative
lumberand to promote the future use of certified wood.

S&o Paulowvas the first city in the country to make mandatory the use of sakrgy for heating
water in new buildings. Solar energy must be used to heat water in residentigamilitibuildings and
commercial buildingghat house business activities, as well as in pualid private industrial buildings.
According to projectins of the Solar Cities Initiative, as stated in the law, if solar heating is used to supply
a building of 20 floors with 80 apartments, with four residents per apartment, 40% of its hot water can be
saved, preventing the emission of 10 tonnes of €&fivalent per year.

In the area of Environmental Education and Culture of Peac&pka University for Environment
and Culture of PeacdUMAPAZ) was created, to offer programmes and activities of environmental
education and cexistingfrom a transdiscipling/ perspective. In its programming, the University seeks to
articulate three dimensions: the individual, as part of community life; the human family, as a participant in
a common destiny, built between its members and with other living beings; the coomistructime and
space, of the fate and of the prospects of the community of life on Earth.

The UMAPAZ developed th&arth Charter programmaevith the municipal network of education,
training teachersn the principles of respect and care for the commueitplogical integrity, social and
economic justice, democracy, nonviolence and peace. It was developed under tbectotat policies
Green EnvironmentandHealthy Project(PAVS), which aimed to strengthen the integrated management
of three departmest Green and Environment, Health and Development and Social Action, to develop an
agenda for the protection and promotion of a green and healthy environment with a multidisciplinary
approachAn environmental dialogue was launched with the Community Héajéimts of the Municipal
Secretary of Health and the Secretary for Development and Social Aaidh 967 officers were trained.

Two other important initiatives deserve attention. The first is the reception, in the municipal parks, of
dozens of communitgervice providers, as a corapientto alternative sanctions. Gaperation between
the City and the Central Sanctions and Alternative Measures of the State, has #d@bleaple towork
in 20 parksjn some cases gmart of the teanof park workers. Theecond is a project for the upkeep of
municipal squares, developed by the Environment Department in partnership with the Department of
Labour and sulprefectures, which promote the care of green areas and create jobs. The project has been
launched in tenud-prefectures, with 280 caretakers who have been trained to take care of vegetation,
make minor repairandimprove the visual landscape, and the regular use of the 154 squares and green
areas of the city. They attend a course in gardening and recewatlalyrassistance of BRA 488.25

SdoPaulds munici pal priorities are education and h
education and 17% for healti.is important tdoe aware of city managemesd that environmental
concerns can be incorpoedtinto the projects and programmes of every department. In thiSaay,
Paulohasfulfilled its responsibility in Brazil antheworld to pioneenewways of living together in the
twentyfirst century
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GREEN TRANSPORTATION, EXPERIENCES OF BEIJING
By Liu Zhili, Liu Xiaoming, Yang Zhongwei, Ge Yu, Chelinchuan®

This pagr presents the efforts under way to promote green transportation in Beijing, dealing [mainly
with the public transport system and the research into and demonstration of new energy vehicles. It
deals only briefly with bicycleand pedestrian traffic, becaugsbey represent steadily developipg
trends of less intereihanthe public transport and new energy vehicles that have been developed in
the past 10 years.

Environmental problems and solutions in Beijing

Starting in the 1990s, Beijing began to confronmtaes environmental problems, air pollution being
one of the most critical. Many causes of air pollutionetzeen studied, including

9 Industrial production.Since there are many industrial factories in Beijing, their effluent is one of
the main sourcesf air pollution. The fourtHargest iron factoryn China is located in the west
of Beijing city, anda chemical industry employing more than @00 workers is located in the
southeast of the cityMany other factories, including those of the Jeep Gatjmn, are scattered
all over the city.

1 Coal consumption.Before the late 1990s, the citizeofBeijing consumed millions of tons of
coal for heat in winter and for cooking. Thigs another mar source of air pollution, which
was once responsible foearly 40% of pollutants.

9 Landscape.Beijing covers an area of aboudD&5squarekilometres, with a population of about
13 million. The city is surrounded with mountains at westthwestnorth. To the south and
east of the city is one of the thrigestplains in China. The main direction of wind is from
northwest to southeast in winter and from southeast to northwest in summer. It is difficult for the
pollutants to dissipate given this topographical situation.

In order to clean the air, the muigial government decided to take measures to deal with pollution,
including relocatingfactories and constructing natural gas piping systeme battle against air pollution
has been undertakémmultiple stagesThe Clean Air Acts now inits thirteenh phase

The landscape and industries of Beijing, and the residential use of cedldevin placdor many
years,but environmental problems became more and more serious starting in the late 1980s. The principal
reason for this development was the eégdan of the transportation system.

Challenges fromvehicles
Before the late 1980s, the two main means of transport in Beijing were bicycles and foot. According
to the results of the first Personal Travel Survey in the city, conducted in 1986, the g adritaffic on

bicycles and on foovasabout 70%. Buses were the dominant motorised vehicle at the time, accounting
for nearly 26% of passenger traffic. A typical scene oftiine can be seeim the following picture.
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Figure 1.

By the 1990s, car wnership in Beijing had increased dramatically, as shown in the following figure.
The average vehicle runs T®0 to 25000 kilometres annually, andhost run on petrol and diesel.
According to some surveys, almost 60% of the, 3, and CO fumes are fno vehicle exhaust.

Figure 2.

[ Matorized vehicles Private Owened Motorized vehicles
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Vision and ideas of greertransport in Beijing

Since before the Olympic Games, Beijing realised that it was necessary to make the future green and
sustainable tprotect its historic city.

Beijing has a long history, and ied of its past are scattered throughout the tisyhistoriccentre an

areaof about 60squarekilometres, has preserved the architectamd residential style of the pasthe
protection of this district wean important part of the construction oétmodern metropolitan area.
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Clean air

To deal with serious air pollution, Beijing Environmental ProtecBumeau has issued more than
12 acts promahg better air quality. During the Olympic Games, which were held in Beijing in 2008, the
air quality of Beijing City became a matter of international concern and was ultimately proved to be
excellent A green Beijigi s one of the governmentoés principal 0

Catering to the national policies on energy consumption reduction and exhaegtiction

Developing a high GDP increasing rate with less energy consumption and fewer emissions is one of
the most i mportant nati onal policy objectinves.
developingnew energy resources and green #lglsi asan important next step of development, to help
cope with the worldvide fuel shortage and to alleviate traffic congestion.

Just as culture enriched Beijing, the dominant conception of development since the Olympic Games
has been to promote not ordyscientific and technical Beijing but a Green Beijing.isToncept has been
particularly developed in the transportation system. In recent years, the government has invested great
effortin the development of public transportation and new energyleshic

The priority of public transport development

Beijingb6s mun ivaluegha ¢apagtpoffep mimeint transport systen
traffic problems. Many measures have been undertaken to promote the dominant position of the public
transport system among urban transport systems, despitereasen car ownership of about 1 million
between2006 and2008 In 2008, the market share of public transport in the urban passenger transport
systemwasabout 38.6%, as compared with only 29.892005.

Vision of the government

The priority for public transport policy is to create an effective, efficient, safe and comprehensive
transport system, with rail transit and Bus Rapid Transit (BRTisdmckbone and the bus system as its
principalsuppot, and multimode ceoperation.

In 2004, a white paper was published recommending that the market share of the public transport
system in Beijing city be increased to 40% and that a basic network of rail transit and BRT be put in place.

At the end of 206, the government issued tBeclaration onPriorities inPublic Transport in which
priorities were set out fahe public transport system in four main domalaed use, investment, rigof-
road allocation and tax incentives.

Within the Beijing EnergySafe and Emission Reduction Action P&n2009 (see more details at
http://news.sohu.com/20090714/n265198398.3hthe government promised to enhance the construction
of anIntelligent Trarsport SystemStartingin 2009, buses will be replaced by aidael vehicles and new
energy vehicles. To protect air quality, vehicles that do not meet pollution standards will be weeded out
and the green fleet promoted.

Main measures taken so far
Constuction of rail transit network

The importance of the rail system was not recognised until traffic congestion became very serious
around the year 2000. The first metro line in Beijing was opened in October 1969, aheaskadhth


http://news.sohu.com/20090714/n265198398.shtml

Singapore, San Francisd®ashington, Seoul, etc. However, until 2001, thveeeeonly 41 kilometres of

track on the two metrdines. In order to establish a sustainable transport system in the future, Beijing is
plaming for its rail systemto be a backbone of passenger tramsp@ comprehensive rail system and
extersive construction arplanned, with300 kilometresadded by2010, and 561 kilometrdsy 2015, at a

rateof more than 50 kilometres of newly built rail lines every year. In addition, some measures to increase
ridership have been undertaken

1 Since 2003six new rail routes have been built in Beijing, with a sharp increase in operating
mileage of about 130 kilometres. Eight rail routes now operate every day in the city, carrying
about 4million passengers daily.

9 Trainoperating intervals have been cut 14 times to improve the level of service and the capacity
of the rail transit system. The shortest interval is 2 minutes and 15 seconds.

9 Electronic technology is now used for tfere collection system; a new integratgctuit (IC)
card system, the Auto Fare Collection (AFC) system, is used.

1 Low fare standard. Passengers can ride the rail transit system for as longwearnhat a fare of
CNY 2 for one continuous trip.

1 Several parandride parks have been constructeith shuttles that charge passengers afemv
of about CNY2

Improve and adjust the bus system

B e i j bus gysStam has been greatly extendédhout 22 million bus vehicles now operate every
day on about 987 bus routes, carrying about 15 million passedgily. With the opening of the newly
built rail transit route, 430 bus linésve beemdjusted to become feeder linéhereis no doubt that now
and in the future, buses will play a major role in urban passenger transport. However, in théhaggs, t
to the sharp increase car ownership and usage, the percentage of passenger traffic carried by the bus
system declined yearly. Many factors contributed tq thisthe poor level of service was probably one of
the most important. As a first stépvard enhancing bus service, the government launched a proatotion
campaign in 2006, instituting the following measures:

1 Design and construction of transfer statidios the bus networkNew terminuse$zoo station,
Liuli Bridge station and Xizhimen siah) have been built for transfer between rail and bus,
between bus and car, and between bus anddmtgnce coach.

1 Numerousbusonly lanes.A network of 258.5 kilometres now existwith many lanesused
exclusively for buses during peak hours every day.

1 Low fares with IC card paymenfassengers who pay with an IC card pay only ON¥for one
ride; studentpayonly CNY 0.2.

Construction of BRT routes
Nanzhongzhou, the first BRT line in China, was constructed in 2004 and carries ab&00 160
200000 passengers every dag routes totalling about 16 kilometres. Thanks to its great success, Beijing

decided to plan and construct a BRT network. Three BRT lines are now operating, and one line is under
construction. The four BRT lines fan out from ttemtral part of the city to the suburbs.

7C



Next steps in public transport

1 In the next few years, Beijing will continue to construct new rail transit routes. Every year, a
new route will open, and 100 kilometres of newly built routes will be added everyeavs. By
2015, there will be a network tiireering, four-latitude,five-longitude andseverradiating lines
comprising a total of 561 kilometres.

9 The bus system will be improved. Bus lines will be adjuasadil construction continues, and a
seriesof transfer terminalsvill be constructedaround the city to establish a hierarchical bus
system.

1 Buses will be replaced by cledrning vehicles. By 2008, more tha®@0 bus vehicles that
meet Eurelll standards had been introduc&httery electricalehicles (BEV), hybrid electrical
vehicles (HEV)and fuel cellvehicles (FCV) have been tested and verified on bus routehe In
future, all bus vehicles will be replaced by clegpe vehicles, especially new energy vehicles
thatuse battery andtherresourcesinstead of gasoline or diesel

New energyvehicles

China has made research on new energy alternatives a major component of patiopalAs
Chi n a 6 sthectap Bisuper kity (a super city is a city with more than rhillion residents;it is a
definition from the Chinese urbasystem Beijing leads national policy and serves as an example for the
whole countryandhas taken advantage of convenience in using national resources. The Olympic Games
gave an enormous impetus to the demonstraserofinew energy vehicles.

New energy vehicles research in China

To reform energy use, improve ajuality and enhance the national motor vehicle industry, work
beganduring the eighth FivéyearPlan on battempowered electric vehicles (BEV). This resdargas
sponsored by the Ministry of Science and Technol c
National Development and Reform Commission (NDRC). During the t@whY earPlan, MOST started
a special project on BEV application preparati@uring the eleventlrive-Year Plan, the MOST project
combined research, study and manufacture to promote the development of BEV. Under these project
funds, universities, public transport firms, research institutes and some commercial corporations came
together and formed a project group to work on a breakthrough on the application of BEV. This group
handled development and patenting, set technical standards and gneshicke units and components.

Starting in 2001, two demonstration vehicles, a BEV mogd with a lithiurrion battery and a lead
acid battery BEV, began to carry passengerBusiRoute 121 in Beijing. During the Universi&01 in
Beijing, a green fleet of BEV shuttles dad athletes, coaches and spectators. In May 2005;vaHidle
BEV fleet equipped with leadcid batteleswas introduced for passenger transport in the city. In October
2006, a production permit was obtained for a patented lithium ion battery BEV in China. Based on the
results of these trials, the executive commité the Olympic Games autlsedthe use ob0 BEVs at the
Games within the central park.

Demonstration during Olympic Games
Thanks to the demonstration during the Olympic Games, the feasibility and reliability of the BEV

vehicles was tested and verifiegkpeciallyas regarddattery stations, the rapid batterfyange system,
intelligent supervision and dispatch system and administration of vehicle operation.
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Three types of new energy vehicles were prepared for the Olympics, as shown in the following tabl

Vehicle energy type Vehicle type Vehicle number

BEV Venue BEV 320
(415 during the Game)

Sanitary BEV 6

Coach BEV 50

Hybrid Electrical Vehicle (HEV) HEV Car 75
HEV Coach 25

Fuel Cell Vehicle (FCV) FCV Car 20
FCV Coach 5

During the fourday Lucy Beijingtest event, one FCV car, two FCV coaches 46adBEV Venue
vehicles were testeds shown inhe following photographs.

Figure 3. Figure 4.

Bt

During the Olympics:

1 Forty BEV coaches served more than 089 athletes and delatgs, with a total operation of
131000 kilometres.

1 Five BEV coaches served as shuttle buses from Central Park in the Olyilipge to the No. 6
station.

1 Operating on 38 routes around 35 venues, 415 Venue BEVs operated 500X86metres and
served 92 200 passengers.

1 20 FCV cars served for the MOST and the Beijing Transport Management Bureauingperat
970times atotal distance of 7600 kilometres.

FCV Coach
Factory of Coach Number of coaches Kilometres operated
Tsinghua University 3 21 000
Fujian Motor 3 5554
Dark 3 4 365
HEV Coach
Factory of Coach Passengers served Kilometres operated
FAW 660 000 155 000
DFM 750 000 145 000
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HEV Car

Factory of Car Passengers served Kilometres operated
CHERY N/A 1 735 000
CHANGAN 70 800 429 000

Future development of new energy vehicles

After the Olympic Games;0 BEV coaches served as buses every day in Beifingseveral bus
routes, such as the tourist No. 5, the tempdtamg 6, the Financial Street line, etc.

In the next several years, HEV and BE¥hicles will be introduced in the public transport system
and BEV vehicles introduced for tisanitary service vehicle fleeBy 2012, a total of about @0 new
energy vehicles are expected to beperation

Details of the projected numbers of diffetenew energy vehicles in use in the next few years are
shown in the following table, witlestimates of the totadnnual savingsin oil consumption and the
reduction of CQemissions.

2009 2010 2011 2012 Subtotal
BEV Coach 100 200 300 300 900
HEV Coach 870 600 1500 500 3470
Sanitary BEV 30 200 200 200 630
Total number of BEVs 3009 3010 4011 3012 13042
ﬁ:l:su)al fuel savings (in million 73 19.8 39.0 534 1194
Annual reduction of CO;, emissions 20.9 50.1 99.3 131.7 302.1

(in thousands of tons)

The schedule planned is as follows:

1 By the end of 200%he total number of new energy vehicles will be increasedd@0] adding
50 BEVs b the existing 50, for a total of 100, adding 860 HEV buses ttetheperating now,
for a total of 870 HEV buses and &nitary BEVSs.

1 In 2010, an increase of D0 new energy vehicles is projected, including 600 HEV and
200BEV. Four batteryrechargingstations will be constructed on the fourth ring road around the
city.

1 In 2011, an increase of MO new energy vehicles is plawohencluding 300 BEV buses,
200sanitary BEVs and %00 HEVs. In 2012, an additionaloDO new energy vehicles will be
purchaed.

Summary andconclusion

Thetransport system must play a vital role in achieving a green city. Apart from giving priority to the
public transport system and the introduction of new energy vehicles, imgitbe bicycle system and the
pedestrian erikonment is crucial.Concrete measures being implemented in the City include the
construction of bicycle lanemdpedestrian areas, and a public bicycle system.

Citizens are now awaref the importance of a greener style of living. Some-government

orgarisations have participated in the green transport campaign and have organised such events as the
driving day, the green bicycle day, etc., which have become a special part of urban life in Beijing.
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Since the Olympic Games, the goal of a Green Beljagbecome one of the three guiding principles
and dreams of the governmemtdthe citizens.

Notes

1. Contact details are as follows:

Liu zhili (liuzi@bjtu.edu.ch School of Traffic and Transportation, iBeg Jiaotong University,
No 3 Shangyuancun, Haidian District, Beijing, China

Liu Xiaoming (liuxiaoming@bijjtw.gov.cp Yang Zhongwei(yangzhongwei@bijjtw.gov.nand Ge Yu
(geyu@bijjtw.gov.cn Beijing University of Technology, No.100 Pingleyuan, ChaoyangrbtstBeijing,
Ching and Beijing Municipal Committeeof Communications, No. 317 Guanganmennei Str., Xuanwu
District, Beijing, China

ChenJinchuan(chenjinchuan@bijjtw.gov.¢nBeijing Municipal Committeeof Communications, No. 317
Guanganmennei Str., Xuanwu District, Beijing, Chirend Beijing Transportation Research Center,
Building 9, Beibinhe Rd., Xuanwu District, Beijing, China

74


mailto:liuzl@bjtu.edu.cn
mailto:liuxiaoming@bjjtw.gov.cn
mailto:yangzhongwei@bjjtw.gov.cn
mailto:geyu@bjjtw.gov.cn
mailto:chenjinchuan@bjjtw.gov.cn

CLIMATE CHANGES IN E GYPT: EXISTING EFFOR TS AND RECOMMENDATIO NS

By Ayman EtHefnawi
Vice Chairman, General Organisation for Physical Planning,
Ministry of Housing Utilities and Urban Development, Egypt

Introduction

Climate change is both a local and a global problem, and it requtiea at all levels, including the
city level, if it is to be addressed effectively. Strong linkages between the local, national, regional and
global levels are essential if cities are to receive the support they need to be able to carry out the climate
change activities assigned to them. However, neither this support nor the assignment of tasks can be
properly targeted unless the needs and abilities of cities have been fully integrated during the development
of conventions and multilateral environmentatesgnents. Additionally, the valuable work which cities
are already carrying out in addressing air pollution, renewable energy and sustainable transport can only
strengthen and improve global policymaking negotiations if a free flow of information is ageduat all
levels. Climate change is already part of dailylfie o w measures to combat it mu
formal work programmes and action plans. With the cooperation and support of partners at all levels,
including the United Nations, futel actions in the cities to reduce emissions will be key to global success
in reducing global climate chang8hardul Agrawalat al, 2004)

This background paper was prepared as part of t
Cities: New Approaces t o Confronting Climate Changeodo on
Canaria, Spain. lprincipally describes the subject of the workshop using secondary resources of
information such as governmental and international reports rather than using piaajiye. the author
depends mainly on desk study and analysis (OECD Workshop, 2009).

Country background

Egypt is located between 2@ 32 North and 23to 37 East. It is bordered on the west by Libya, on
the north by the Mediterranean Sea, on thalsby Sudan, and on the east by the Gaza Strip, Palestine and
the Red Sea. Its coastline extends for more tHe@0Zilometres along the Mediterranean Sea and the Red
Sea coasts. The Nile Delta coast, about Bdnetres long, is the site of a numberhdfhly populated
cities, such as Alexandria, Port Said, Rosetta and Damietta.

Egypt is the second most populous country in Africa. Its population is over 64 million and is growing
at 1.66% per year. Cairo, the capital, has become a-aoiggavith a popuition of 15 million(World
Bank, annual report, 2003)\ccess to clean water and sanitation appears to be good: the World Bank
reports that 95% of the popul ation has access to
has access to sanitatigworld Bank, annual report, 2003yhe per capita water availability is about
1 000cubicmetres of water per yedrcountries are sometimes described as wsitessed if per capita
water availability falls below that amount.

The per capita income of Eglis about US 1500 (World Bank, annual report, 20035DP is
growing at about 5% per year. This ranks below average per capita income for Middle Eastern and North
African countries but slightly higher than per capita income for lwd middleincome caintries(World
Bank, annual report, 2002yhe poorest quintile can lay claim to only 9.8% of national income, while the
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richest quintile claims nearly 40%. Consequently, almostquaeter of the population lives in poverty
(World Bank, Poverty and ClimatChange adaptation, 2003).

Agriculture contributes 17% of the countryos
constituting 30% of the labour force. About thfee f t hs of the countryds agr.i
low-lying delta (Strzepelet d., 1995). Changes in the flow of the Nile, which supplies irrigation for
agriculture, can have a maphardul Agravpal@tcat, 2004 t he count

Attention to climate concerns in national planning

Egypt has signed or ratified a numlzé multilateral environmental agreements, and has a number of
nationatlevel environmental and sectoral plans that intersect with responses that might be required to
manage climate variability and lostigrm climate change.

Climate policies and national@mmunications to international environmental agreements

Egypt was among the first Arab countries to join theoperative global efforts to confront climate
change. After the Rio de Janeiro Earth Summit in 1992, it ratified the United Nations Framework
Corvention on Climate Change (UNFCCC) in 1994 and signed the Kyoto Protocol in 1999. Its First
National Communication to the UNF@Gvas published in 1999.

The country faces many risks due to climate change andewdarise, mainly in relation to
agricultue, water resources, human health and the coastal zone (particularly the Nile Delta). It also
includes economic loss for sésvel rise in several coastal cities. However, a large range of adaptation
options are available, although implementation arrangenfenthem seem somewhat weak.

National policies of relevance to climate change

In 1982, Egypt established the Egyptian Environmental Affairs Agency (EEAA), which subsequently
led to the creation of a Ministry of State for Environmental Affairs in 19971.995, the EEAA launched
two major programmes:

1 Support for the National Action PIaiSNAP), sponsored by the United States Country Studies
Programme (USCSP).

1 Building Capacity for Egyptto respond to the UNFCCC, which was sponsored by the Global
Environrent Facility (GEF) and implemented by the United Nations Development Programme
(UNDP).

These two programmes facilitat@® studies on various topics, such as GHG emissions inventory,
GHG mitigation and adaptation technology assessment, climate changatiadagptions, and abatement
costs. Results and recommendations were disseminated through several conferences, seminars and
workshops.

Attention to climate change concerns in donor portfolios and projects

Egypt receives about UIB1.5billion in donor aidper year, or about 1.5% of its gross national income
(GNI). An analysis of donor projects in Egypt using the OECD/World Bank Creditor Reporting System
(CRS) database reveals that roughly 33% (in terms of investment dollars) and 25% (in terms of number of
projects) of donor portfolios in Egypt are potentially affected by climate risks. This includes activities in
sectorghatmay be impacted by climate change, as well as those development a¢heitreay influence
the vulnerability of natural or humanstgms to climate change. These numbers are only indicative, given
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that any classification based on sectors suffers from problems related ‘&iropéfication. Nevertheless,
such measures can serve as a crude baroffieetassessing the degree to whiclrtigalar projects or
development strategies may need to take climate change concerns into account.

Donor strategies do not mention climate change, although several stress the concern for water scarcity
in Egypt. Some donor strategies and projects explicititer to improved water management and
conservation in Egypt, including a shift to less watéensive crops. Although they may not explicitly
recognise climate change, any measures to promote efficiency of water use must be synergistic with the
adaptabn that would be required because of the additional stresses on water availability posed by climate
changgShardul Agrawal&t al, 2004).

Meanwhile, several donors have also emphasised -hadén caoperation on the Nile waters,
particularly through theNile Basin Initiative (NBI), which was established in 1999. If successfully
implemented, such an initiative can help reconcile the water use and development priorities of all riparian
countries, including their capacity to adapt to any reductions or oltagges in Nile flows from climate
change. Climate concerns, however, are not yet an explicit part of the NBI agenda.

Relative to water resources, there are fewer donor projects on coastal zones, although some do focus
on issues such as coastal and maméseurce management, and conservation of coastal wetlands.

The absence of climate change concerns in such projects, however, could be a significant omission,
given the | ocal subsidence at sever al Deta)ewhithh ons ¢
would exacerbate the impacts of climate chaingeced sedevel rise and saline intrusion.

Emission scenarios and selected mitigation projects in Egypt

Total CQ emissions in Egypt are expected to increase from neariyillidn tons in 199601 to
about 261million tons in 201617, with an average annual growth rate of4.®hdustry is expected to be
the major contributor to CQemissions by 20147, with a share of about 49%, followed by the electricity
sector at 29% and the transportatioctsecontributing 14%.

Based on a technology assessment study, three GHG (Greenhouse Gases) mitigation scenarios were
developed: a) fuel substitution) renewable energy amd energy efficiency.

Energy savings for the three scenarios combined are texpecreach abo®08 peta joules (PJ) by
201617, resulting in a reduction in G@missions of 18.4illion tons.

A number of mitigation projects have been initiated in Egypt, which include the following:
Technology Ceoperation AgreemenPilot Project (TCAPP)

Acknowledging technology transfer as one of its highest priorities, Egypt is focusing on initiatives
such as the Technology @peration Agreement Pilot Project (TCAPP) in-ageration with the US
Country Studies Programme. The TCAPP is charteredleieelop consensus among key Egyptian
organisations on a set of high priority, clim#étiendly, technology issues aimed at successful
commercialisation.

Results are expected to produce candidate technology transfer areas for consideration under the

guidance of the National Climate Change Committee. Market development plans for selected technologies
are currently under way.
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Promotion of wind energy for electricity generation

This is an active programme within the Ministry of Electricity and Energy thralnghNew and
Renewable Energy Authority. Supported by many international donors, this projecttaimstall
600 megawattof wind turbines by the year 2005; 36@&gawattsare already contracted through different
donors, and most of them are schedulecktogerating by 2003.

Fuel cell bus demonstration project

Through the Global Environment Facility (GEF), UNDP is supporting-¢ée#l bus demonstration
projects in CairoSao PaulpNew Delhi, Beijing and Mexico City to reduce GHG emissions and other
pollutants. The demonstration in Cairo features eight-deéllbuses as well as hydrogen production and
supply facilities. The programme will run for five years, with three years devoted to driving, monitoring
and testing performance. Service was implement20@1..

Hybrid electric bus technology

The overall objective of this project is to introduce a viable hyblédtric bus that will have
significant benefits and sustainability in various segments of the country. The project is funded by GEF
and implementedy UNDP and the Egyptian Social Development Fund. The project will be applied to
high-priority historical sites, starting with the Giza plateau, wherd*amids are located.

Natural gas motorcycles

This is a Canadian technology project developed taaedhe emissions of GHG by converting two
stroke engines used in motorcycles to compressed natural gas (CNG). The project will be implemented in
three phases: identification of capabilities and barriers, demonstration of the technology, and finally a
handover and transition to the local market.

Methane recovery from landfills

This project involves the recovery of methane generated in landfills, -impe@tion with the
Canadiargovernment and Industry Canada. The proposed work plan involves the desigpnatrdction
of two bioreactor landfill cells in Cairo. After the completion of the project, the team will hand over the
two bio-reactor cells to the Cairo Solid Waste Management Authoritysit@rtraining will be provided to
the Egyptian staff for futer operation and monitoring. A general policy of encouragement of building up
solid waste landfills has been implemented, and associated landfills started their operation in Alexandria in
October 2001.

Integrated solar thermal/natural gas programmes

The Newand Renewable Energy Authority (NREA) has prepared a programme for implementing a
series of solar thermal power plants. This includesngegrated Solar Combined Cycle Syst@8CCS)
with a 100150 megawatt capacity at Kuraymat.

The GEF/World Baniunded project began in 1997, and a second project of like capacity is
anticipated to be put into operation before 2005.

Energy efficiency improvement and emissions reduction project

This fouryear UNDP/GEF project was designed to achieve reductions in GHGiensighrough
policies that promote demaside management and energy conservation while creating an enabling
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environment for energy efficiency. The project focuses on the transmission and distribution of electrical
systems, cgeneration and market supptsr emergency energy service companies.

Fuel switching

Egyptds current energy policy calls for shifti:i
the abundance of natural gas supply, which is estimated tillié8 cubicfeet. Fuel switchig is at
present being undertaken in electricity generation, industry and residential sectors. TheddSiaiéd
Cairo Air Improvement Programmg CAIl P) furni shed Cairod0s50@NGni ci pa
powered rolling bus chassis, while tgevernmentof Egypt is contributing the bus bodies. CAIP also
helped to equip the CNG bus maintenance garages required for these fleets, and introduceldt€NG
safety standards for fuel tanks, fuelling stations and fuel systems. The private sector has sibeeri996
building and operating 27 CNG fuelling stations and converting over 27 vehicles, including taxis, to CNG.
This has served as an example for pupligate sector partnerships. The USAID Commodity Import
Programme helped in purchasing fuelling equiptmien many of these CNG filling station&hardul
Agrawalaet al, 2004).

Recommendations

It is clear that a number of important economic and commercial centres in Egypt will be exposed to
the adverse effects of climate change, with the coastal citidgedflile Delta, in particular, being most
affected. It is urgent that strategic adaptation policies and plans be put in place and those strong institutions
and systems of supervision to enforce environmental beestablished.

Most importantly a nation&institute for climate change should be set up to build capacity and train
human resources, design the required institutional systems asrdinate action among various sectors.
The institute would focus on the study of possible adaptation policiele albb spreading awareness of
climate change effects and publicising success stories in the different sectors.

The use of wind and solar energy for water desalinisation must be promoted, and adequate financing
for scientific research in these areas mist provided. Local human resource skills in the field of
mathematical regional circulation models must be developed so as to allow future projections with the high
degree of accuracy required for policy formulation. Studies should be undertaken to detbenginssible
adaptation choices for the water, agriculture and coastal sectors that would make use of simple and low
cost technologies. Environmental laws should be firmly enforced, and environmental assessments of
projects must be made mandatory. Natloprojects should take into consideration expected climate
change effects. A comprehensive institutional mechanism for the protection of coastal areas must be
established with the aim of awdinating the efforts of the research community and implementati
agencies. Nogovernmental organisations should be encouraged to raise awareness among decision
makers and the public on the dangers posed by climate change and the netessiticing over
consumptior(MohamedEl Raey,2004).

Key challenges, policy ecommendations and main obstacles for implementation

Urban activities generate close ta?8@f all carbon dioxide (C¢) as well as significant amounts of
other greenhouse gases. Direct sources of greenhouse gas emissions include energy generation, vehicles
industry and the burning of fossil fuels and biomass in househol@#ies around the world do, however,
carry out a vast range of activities related to increased energy efficiency, improved air quality and public
health. The introduction of renewableeggy, cleaner production techniques and the establishment of
regulations to control industrial emissions contribute directly to the reduction af &ADemphasis on
energy efficient housing and construction, focusing on simple measures such as soldreatatgr



adequate insulation, double glazed windows and improved architectural designs for heating or cooling can
dramatically reduce the energy consumption of a <c¢

Mainstreaming climate change in development planning is essential; UNHABI&A Telterated that
urban planning is important in managing climate change because well planned cities provide a better
foundation for sustainable development rather than unplanned cities. Both adaptation and mitigation
actions of environmental change reguurban planning. Among others, urban planning can help to
mitigate the urban heat islands by creating open spaces and parks as heat sinks in urban areas, reducing
ecological footprint by planning for an efficient, compact and mixed uses buildings &ntb shipublic
transport based movement. In the urban planning literature, there is a complete shift on mitigation actions
with longer term adaptive measures, for example preventing flooding and landslides, protecting or
relocating vulnerable settlemenisiproving drainage and preventing new developments in areas subject to
hazards or natural threats (World Bank, 2009).

Urban planning and its influence in considering climate change is still a new field in the Egyptian
context. This needs to be exploreddacould be one of the greatest challenges that faces the urban sector
in Egypt.Four key challenges face policy makers in enianthe urban environment:

1 Giving stakeholders incentive to contribute to the enhancement of physical urban environment

1 Mobilising urban assets and resources strategically and ach&nergetic effects that will
enhancehe physical urban environment

1 Reducing social costs associated with public intervention to entizeedan environment;

1 Intermunicipal action to combat iohate changeA lack of horizontal collaboration among
municipalities within urban regions can also hinder actions to combat and adapt to climate
change. In many cases, the administrative structure of governance does not fall precisely within
metraregion® boundaries, so that carboelevant functions, defined economic interchanges,
flows of materials and energy, and transportation between activities and households irighe city
core area and localities overlap across multiple jurisdictions. This redbaesity officials
engage in the sometimes challenging task edmeration with other local governments.
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SESSION 1B:
THE POTENTIAL OF THE GREEN ECONOMY



UNITED KINGDOM: CITI ES AND CLIMATE CHANG E

By Keith Thorpe
Head of Urban Policy Support, Cities and Urban Policy Division,
Department for @mmunities and Local Government, United Kingdom
UK Delegate to the OECD Working Party on Territorial Policy in Urban Areas

Introduction

The Stern Review on the Economics of Climate Chapgblished in November 2006, demonstrates
the severity of the thregtosed by unchecked climate change. It makes a compelling case for urgent and
long-term collective action by national, regional and local government and companies to mitigate its
effects and adapt to its consequences.

The Stern Review saw a key role forvgenment at all levels in providing a policy framework to
guide effective adaptation and mitigation by individuals, organisations and companies in the medium and
longer term. It identified four key areas:

1 High-quality information and tools for risk managentto help drive efficient markets.

1 Land use planning and performance standardso encourage private and public investment in
buildings and other lontjved infrastructure to take account of climate change. Properly designed
and planned urban developmemist become a lowarbon way of accommodating growth

1 Longterm policies for climate-sensitive public goodsincluding natural resources protection,
coastal prote@in, and emergency preparedness.

1 A financial safety net for the poorest in societywho arelikely to be most vulnerable to its
impacts and least able to afford protection.

Urban environments in the UK already perform relatively w€lie largest 56 cities in England
account for 63% of all jobs and 58% of the population but generate only 56&6hafn emissionsBut
UK cities are also feeling the effectdéformedfromnvi ro
concentrations of rising temperatures. This has prompted Betigh cities to take the initiative and
develop their own programes to address climate change.

Improving the environmental performance of towns and cities, and enabling them to adapt to climate
change, needs action across the board: buildings need to work better and consume |lessctranggort
systems need to pmmte more efficient means of traveltban planning needs to create places where local
vitality reduces the need for unnecessary journeys, and where green space mitigates the impact of climate
change as well as providing a place for relaxation.
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National policy responses to climate change
Thego v e r n r@kmate Ghange Act 20d8:came law in November 2008.
The two key aims underpinning the Act are:

1 to improve carbon management and help the transition towardsaaltvan economy in the UK;
and

1 to demomstrate strong UK leadership internationalkignalling that the UK is committed to
taking its share of responsibility for reducing global emissions in the context of developing
negotiations on a po&012 global agreement at Copenhagen in 2009.

Key provisons of the Act include:

1 Legally binding targets. Green house gas emission reductions through action in the UK and
abroad of at least 80% by 2050, and reductions ingdiissions of at least 26% by 2020, against
a 1990 baseline.

1 A carbon budgeting systenthatcaps emissions over fisgear periods, with three budgets set at
a time, to set out a trajectory to 2050. The first three carbon budgets will run frorl2008
201317 and 20182, and were set earlier this year.

1 The creation of th&€Committee on Cliaste Changea new independent, expert body to advise
government on the level of carbon budgets and whereeffestive savings could be made. The
committee wild]l Ssubmit annual reports to Parl
budgets to whiclthe government must respond, thereby ensuring transparency and accountability
on an annual basis.

1  Further measures to reduce emissionsiclude powers to introduce domestimissions trading
schemesmore quickly and easily through secondary legislatiorasuees omiofuels; powers to
introduce pilot financial incentive schemes in Englandnfmusehold waste powers to require a
minimum charge fosingle-use carrier bags

1 On adaptationthe government must report at least every five years on the riskettJK of
climate change, and publish a programme setting out how these impacts will be addressed. The
Act also introduces powers for government to require public bodies and statutory agencies to
carry out their own risk assessment and make plans to addoessrisks.

1 A requirement for thgovernment to issue guidance in 2009 on the gmypanies should report
their greenhouse gas emissipasd to review the contribution reporting could make to emissions
reductions by 1 December, 2010. Requirement &labthe Government must, by 6 April, 2012,
use powers under tfeompanies Acto mandate reporting, or explain to Parliament why it has
not done so.

The Energy Act 200&omplements th€limate Change Actit implements legislative aspects of the
Energy Wiite Paper 2007 to improve energy efficiency and reduce carbon emissions by developing low
carbon infrastructure. This includes creating a regulatory framework to allow private sector investment in
Carbon Capture and Storage (CCS) projects; strengthenengirive towards greater and more rapid
deployment of renewable energy in the UK; supporting greater use of smart metering of energy usage; and
cleaning up fossil fuel usage.



The Planning Act 200&ompleted the trio of key government legislation to underpit he UKOGs |
term energy and climate change strategy. This act creates a duty on local councils to take action on climate
change in their spatial development plans. It also provides fayodvernment to produce national policy
statements (NPSs) for maally significant infrastructure projects. These will be used as the policy
framework for decisions by a new Infrastructure Planning Commission (IPC) established under the Act as
the authority for granting development consent for major infrastructujecgsdike airports and power
stations.

In July, the government published a suite of strategy documents setting out how it intends to deliver
the carbon budgets. Thew-Carbon Transition Plarsets out the suite of policies and programmes across
the diffelent sectors of the economy. This is supported Gardon Reduction Strategy for Transpahd
Low-Carbon Industrial Strategy The UK government also published Renewable Energy Strategy
which sets out how the UK will meet its contributiontothebE)) r enewabl e ener gy targ

UK government policy initiatives that help cities tackle climate change

There are a wide range of Ugovernment policy initiatives that are helping UK cities to reduce
carbon emissions and address climate change:

The built environment

More than a quarter of the UKGO&6s carbon emissic
urgent need to find more energificient ways of building and maintaining homes.

Thegover nment 6s commit ment tamwitmbeMdennsun Conamunitiesb | e h
programme, launched in 1997. English Partnerships, now part of the Homes and Communities Agency
(HCA), has developed seven sites to set new standards of design, building quality and energy efficiency in
challenging locabns. Good progress is being made on all the sites, particularly at Greenwich (London),

Al l erton Bywater (near Leeds) and New I|Islington (
Lynn), Telford, Oakgrove (Milton Keynes) and Hastings. The éiflium Communities have done much

to influence and direct the houbailding industry towards improving environmental quality and the
creation of highguality sustainable communities.

In December 2006he government announced a target that all new honwegdibe zero carbon (that
is, creating no net carbon emissions over a year) within 10 years.

In July 2009 thegovernment confirmed that the zero carbon standard would involve a combination of
high energyefficiency measures; some onsite renewable ensrggsures; and some offsite renewable
provisions, recognising that it is neither technically feasible noraftesttive to require that all the heating
and electricity requirements be met from onsite renewable measures.

Other steps being taken to supmarstainable new homes include:

1 TheCode for Sustainable Homesghich came into force in April 2007The aim is to deliver a
step change in sustainable hemelding practice. The code sets out minimum standards for
waste management and water efficieacyl drainage systems and mandatory energy efficiency
ratings, so that the environmental performance of new housing will be transparent to Titizens.
New homes that use micrenewable technology such as wind turbines and solar panels will also
gain extra pints in thecode;
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1 A continuing programme of revising and updating buildsendards. These include energy
the government is currently consulting on new standards to be introduced in 2010; and water
efficiency (new standards were introduced earlies yieiar). These build on the standards set out
in the Code for Sustainable Homes, to ensure that improving environmental performance is not
just a matter of reporting performance, but of enforceable compliance to help tackle climate
change effectively. Theyclude improvements to insulation standards in new homes, and the use
of more efficient heating systems, including condensing boilers. These measures will deliver
increased energy standards for new buildings, including 22% in houses and 18% in flats.

The Department for Communities and Local Government announced a further package of measures in
2006 to put climate change at the heart of the land use planning Sytese include:

f A planning policy statementon planning and climate charfgetroduced inDecember 2007.
This sets out how regional and local planning policies should contribute to reducing emissions
and stabilising climate change by promoting dcarbon lifestyles and reducing reliance on the
private car.

1 New single regional strategiescombining previously separate regional economic and spatial
strategies, are to come into operation from 2010 onwards. In addition to regionally specific
issues, they will have to demonstrate clear priority outcomes in three priority areas: the economy,
housing,and climate change and renewable energy.

1 A consultation paper on microgeneratiorwas issued in April 2007. This has led to changes in
permitted development rights to give people greater freedom to install microgeneration devices
(e.g.solar panels) on tlirehomes.

The government has a widganging programme to improve the energy efficiency of existing homes.
The main |l ever is funding provided by teffigendyKbs e
measures (th€arbon Emissions Reduction Taf). The energy suppliers are obliged to meet the target
for carbon savings by installing energy efficiency measures, which are subsidised for the home owner. A
new scheme is being introduced for the energy suppliers to fund measures at the commalen{thesc
Community Energy Savings Programme

As part of the implementation of thEnergy Performance in Buildings Directivéhe UK has
introduced Energy Performance CertificatedePCs) for all homes bought and sold and rented from
December 2007. Theseopide information to households on the energy performance of their home (on a
rating scale from A to G) and what they can do to improve it to reduce carbon dioxide emissions.

The government consulted earlier this year dfeat and Energy Savings Strayewvith proposals for
introducing further policies to tackle carbon reduction in existing homes. The government will publish its
final strategy later this year.

The government is prioritising de\dandiptmeghtt on
place, and building housing at the densities that make local services and public transport systems viable, to
promote and retain vitality within our towns and cities. This helps reduce unplanned urban sprawl on
greenfield land that has contributeddiamate change by making new development dependent on private
car use rather than public transport.

Thegovernment 6s nati onal target for Engl and t hat

brownfield land has been exceed®¢kll in excess of 70% ddll new homes nationally are being built on
previously derelict land.
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In areas of lower density, like some suburbs, selective new build is helping to enhance vitality and
guality of place by creating the densities that can support local services.

The Sugainable Communities Plaflaunched in 2003) emphasised the importance of developing
within existing urban areas, such as East London and Milton Keynes, and regenerating towns like Corby
and Aylesbury to assist them in attracting and accommodating neVopievmt. Following Kate Barker's
report on housing supply, the government has identified growth points within towns and cities in England,
to complement the stilimportant growth areds.

The Growth Pointsinitiative is designed to provide support to Iocammunitiesthatwish to pursue
largescale and sustainable growth, including new housing, through a partnershgpvathment. A key
criteria for gaining growtipoint funding is to demonstrate that new development will contribute to
sustainable longerm growth, including exemplar projects that will address climate change.

The gover #fommeprograngme bas been developed as a response to the challenges of climate
change, the need for more sustainable living, and an acute shortage of affoodabilg. The plans are for
five ecotowns by 2016 and up tenby 2020 as part of the plans to buildn8lion homes by 2020. Eeo
towns will be new settlements of between 5 000 and 20 000 homes, with good links to existing towns. At
least 30% of the newdmes will be affordable housing. All new buildings across the developments should
be zerecarboni promoting sustainable and healthy living for existing and future generations.

In July 2009, the government announced libeations of the first four new edowns. They are
Rackheath (Norfolk), northwest Bicester (Oxfordshire), Whitehill Bordon (East Hampshire) and the China
Clay Community near St. Austell, Cornwall.

Schemes at the four confirmed sites are proposed or supported by local authorities. Tipergews)
which will include 4 000 homes on a disused airfield at Rackheath, near Norwich, and 5 000 in the town in
Cornwall, must still go through the planning process. Construction is expected to be under way by 2016.

A second wave of at least six emwns is planned. The government is making up to GE#llion
available for councils to conduct further planning work on these proposals.

The Homes and Communities Agency (HGA) he government 6s national
agency in England is sugporting the delivery of new social housing projects that can benefit from new
and existing lowcarbon technology. A key criteria for new social homes to be supported by HCA funding
is that they are built to higher energy standards than the current builiotations. The HCA is
responsible for theCarbon Challengeprogramme of exemplary zeoarbon developments. It is also
funding the development of communigvel lowcarbon energy schemes, such as district heating
schemes, to support new or existingelepments.

HCA will carry out postoccupancy evaluation on 15% of social housing schemes and alt HCA
funded private schemes to ensure they meet the requeeel 3 of the Code for Sustainable Homes
www.homesandcommunities.ca.uk

The Commission for Architecture and the Built Environment (CABERh e gover nment 0s
architecture, urban design and public spadeas established a sustainabiliteebsite to help promote
learning and best practicé all levels in tackling climate change through sustainable design, planning and
construction and higlyuality public space.Preparing towns ah cities for a changing climate
www.sustainablecities.org.uk

The UK Meteorological Office (Met Office) has created a climate analysis tdél,Climate
Projections 2009fo provide the most comprehensive climate projections ever produced. Funded by the
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Department for the @ironment, Food and Rural Affairs, it allows projections to be broken down to
regional level to allow cities, businesses and organisations to understand the challenges ahead and prepare
for the possibleféects of climate change now.

The Environmental Tansformation FUnNdETF) aims to speed up the commercial use ofdawon
energy and energgfficiency technologies in the UK, and raise their profile in the energy market. This
should help to reduce the carbon intensity of energy production, and redered! emergy demand
which is crucial to achieving our climate change and renewable energy goals for 2020 and beyond.

Local action on global climate change

Many UK cities are already leading the way on tackling climate changeNdttiegham Declaration
is a public commitment by local authorities in England to recognise the impacts of climate change and take
action against it. Actions include delivering carbon dioxide reductions at the local level by improving
energy sourcing, travel and transport, wastedpction and disposal, and the purchasing of goods and
services.

The Nottingham Declarationalso requires local authorities to champion carbon reduction and
encourage their local community to work towards this aim. Well over 200 local authorities have no
signed the Declaration (or its equivalesit)ce its launch in 200@yww.nottinghamdeclaration.org.uld
climate changdéction PackKor local authorities was launched in July 2006.

In November 200,7theleaders of theightlargest regional cities in England signeBeclaration on
Climate Changewith the central government. Agreed commitments included achieving or exceeding
national targets for reducing carbon emissions in line with nationalldégis showing leadership by
engaging public sector agencies, employers and communities in making specific-reaitloziion
commitments, and building on the StdReview to develop economic impact models to inform future
decisions.

An increasing numberfaities are publishing climate change action plsesing out what they will
do to meet their carbareduction targets.

London, which accounts for 8% of the M&Yser ot a
Climate Change Action Plam 2007, s#ing out how London will contribute and show leadership in
meeting this global challenge. London has also develog&idreate Change Adaptation Strateggd is a
member of the C40 Cities Climate Leadersittedtp Gr ou
tackling climate change.

The Association of Greater Manc-Bter®iteveew inAugsh or i t i
2008, to assess the economic impact of European Union and UK climate change legislation on the
Manchester cityegion andthe NorthWest. It puts forward a strong case for early action to reduce
greenhouse emissions in the region, to avoid the considerably highdetongosts of cutting emissions
that could rise to 20% of GDP.

Manchester has an imaginative programme eiduce carbon emissions callétanchester is my
Planet Since 2005, the city has been working in partnensfiip neighbouring local authorities,
universities, businesses and over0B0individuals towards a lowarbon future for the region. Through
the gdedge campaign, encouraging individuals to reduce taebon footprint, and a number of innovative
green energy projectslanchestels My Planetaims to make Manchester the coolest gregenest city on
earth (seevww.manchesterismyplanet.com
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The City of Birminghamran its first Climate Change Festival in June 2008 to encourage local
residents to sign pledges to reduce their own carbon footprint and learn about climate change and their
home city.

Local authorities can also do a lot to boost the environmental efficiency of their cities through Energy
service companies (ESCodjhese are an example of local authorities using existing powers to tackle
climate change, by entering into joint ventures tbhah develop sustainable energy schemes. The
Department for Environment, Food and Rural Affairs (DEFRA) is exploring with the English Core Cities
(theeightlargest regional authorities outside London) how these can be more widely implemented.

The governme t E€lsmate Change Programme Revieannounced in March 2007, included a
GBP4 million fund to create a local authority best practice support and improvement programme on
tackling climate change. In addition, the pa608 local government performancenfrawork has focused
on climate change to incentivise local authorities to reach the levels of the best.

Central government is supporting the cities of Bristol, Leeds and Manchester as gastweCarbon
Cities Programmeo help them develop ciwyide cabon reduction strategies. The vision is of a-gifgde
carbonreduction target led by the public sector, supported by the private sector and owned by the entire
community. They are supported by the Energy Saving Trust and the Carbety which have
consderable experience in working in partnership with major cities. The aim is to develop effective
climate change strategies that can be taken forward through a supportive and flexible partnership. It will
provide a basis for learning and best practicedhatbe adopted by the otheare cities and beyond.

Exemplar Projects

Another important lever to minimise carbon emissions is through the use of exemplar projects, which
can play a key role in offering guidance and best practice in tackling climateechang

Thames Gateway

In the Thames Gateway, an area @0@ hectares of brownfield land stretching from East London to
the Thames Estuary, there are plans to buildd@Dhouses and create 1&ID jobs by 2016. A feasibility
study has been undertaken t@lexe the scope for making this a lmarbon development area. This has
involved looking at the sources of climate change gases across five sectors: transport, water, waste, energy
use in buildings and logistics. The results of the study provide an egiti@se from which the Thames
Gateway will be able to set strategic priorities in climate change reduction, consistent with the UK
governmerts reduction target of 60% by 2050.

The 2012 London Olympiasill be located in the Lower Lea Valley, which formstpaf the Thames
Gateway. There is a commitment to make the London Olympics-addvon Games by:

1 using environmentally sound venues and infrastructure to reduce energy use and, wherever
possible, use lowarbon and renewable energy sources

9 using sustaiable transport services using lamission vehicles to ensure full public transport
access to all venugand

1 a programme of environmental and social benefits to offset unavoidable carbon emissions
associated with the Games.
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The SmartLIFE project

SmartLFE is a project funded by the European and UK governments bringing together three
European growth areas: Cambridgeshire, Hamburg in Germany and Malmd in Sweden. Led in the UK by
Cambridgeshire County Council, it is designed to tackle issues around gndwdiising, aiming to deliver
quality, energyefficient buildings using new skills and innovation. It offers professional and vocational
training in sustainable and modern methods of construction (MMC), a practical demonstration area and
exhibition centre.

The project is run in collaboration with Cambridge Regional College (CRAghwas part of a
Centre of Vocational Excellence in Construction, brings extensive expertise in construction training to the
project, whik providing a site for a Business andaihing Centre built ats Science Park Campus. This
training centre was supported by a GBARillion contribution from the CLG Growth Area Fund. It
provides a unique and truly innovative approach to community development, drawing on transnational
experigce and resources, and using training, advice and practical support to transform the challenge posed
by major growth into an opportunitg promote lowcarbon development.

Northstowe in Cambridgeshire

Northstoweis the name of a proposed new communitZCambridgeshire planned as an exemplar of
sustainability in the use of renewable energy resources and reducing carbon emissions.

At Northstowe, the aim is to achieve up to 50% reductions on energy and mains water use compared
with conventional housing, gy technologies and design approaches such as-géc@ration (through
the use of photovoltaic panels or tiles on roofs and supply electricity, local biomass and windpower
generation); solar water heating through rowfunted collectors, and reduced @yeuse through more
energyefficient design and higherformance insulation materials. Homes will also use the latest
technology in wateefficient fittings, rainwater collection and grey water recycling and reduced waste
water through sustainable urbamidgiage techniques.

Plans for Northstowe, which are still under review, include the construction of arca@@bmes, a
town centre area, schools and employment areas. The Northstowe development is being led by the Homes
and Communities Agency and thevdipers Gallagher Estates.

The Carbon Challengaims to fastrack the delivery of new communities, of 200 to 500 homes, at
Level 6 of the Code for Sustainable Homes. The purpose is to speed up the response of the home building
industry and its supply elin to the delivery of truly sustainable homes, paving the way to building zero
carbon new homes by 2016. HCA will disseminate the lessons learned about skills and technologies
helping the industry to gear up to meet the new standards.

The new communiéis will build on lessons learned from tbesign for Manufactur¢ GBP 60 000
home) competition ensuring that lessons learned about manufacturing efficiencies fraite off
construction, minimising construction waste, etc., are harnessed. We will alse #agihe lessons from
the formerMillennium Communitieprogrammeare applied. The programme helped to set standards for
twentyfirst century living by promoting innovative building technologies, increased economic and social
self-sufficiency, high urba design standards and sustainable development principles.

Quality of design is a key component of Barbon Challengeensuring that these communities are
great places to live in.
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Emerging technologies
The UK leads the way in developing a number of-takbon technologies that will play an important
role in the future. These include:
1 marine energy technology (including wave and tidal stream energy);
1 offshore wind power, organic LED materials technology;
1 ultra-efficient panel lighting, control systems femart electricity meters;
1 intelligent electricity grid management
1 and battery chemistry and management.
We have some of the best offshore wind, wave and tidal energy resources in the world, and we have

invested in developing test facilities for grodmaking technologies such as tharopean Marine Energy
Centrein Orkney.

Notes
1. Communities and Local Government, Analysis of Local and Regional E@issions Estimate, DEFRA,
2003.
2. Code for Sustainable HomésA Step Change in Sustainabitomebuilding Practice, Communities and
Local Government, 2006.
3. Building a Greener Future: Towards Zero Carbon Developm€etmmunities and Local Government,
2006.
4. Planning Policy Statement : Planning and Climate Char®gpplement to PPSCommunities and Local
Government, 2007.
5. Government Response to Kat e,HBdredsweyfODBM (RO@5).i ew of Hou
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THE POTENTIAL OF THE GREEN ECONOMY

By NamGeon Cho
Korea Research Institute for Human Settlements
Adviser to the Ministry of Land, Transport and Maritime Affairs, Korea

particularincludes 36 key projects, expected to create 960 newjobs by 2012. This is a new
growth engine | eading Kitonferthé gobaGendrenment@megulations i n
after 2012.

Green Growth is the best solution Korea can adopt to resolve the current economic crisig. These
projects have a brg future, sincethey can be funded easily, and related legislation works are in

process to support their actions. Regional/urban policies incluliting major river restoratiorn
projects are expected to achieve the objectives of the Green New Deal, ttutirghCQ emissions|
as well as creating new jobs. Korea is ingpfor anothermiracle from Green Growth, a new
paradigm for the future.

Introduction
We are living in the green era.

We entered the elwen BrésideitG.eeeMyumg Bak deskd Vistons of Green
Growth on Korean Independendzay, 15August 2008. Since then, ministries of the Korean government
have proposed numerous policies sucbeageloping Strategies of Green Energy Indué2§08.9.11)the
Comprehensive Basic Plan &esponding to Climate Chandé&9 September, 2008), tiereen New Deal
Project (16 January, 2009)Promoting Strategies on Ne@rowth Engine (13 January, 2009)and
Comprehensiv®easures on Green Technology R&3 January, 2009).

Green Growth policy is m®ming a worldwide trend. The United States, European Union and Japan
see it as an opportunity to establshGreenLead markdif o r reasons sdeagiodntar t o
establish Green Growth as an agenda for national policy. Kotedis  wthirtebnthiargest economy,
and attaining such higgrowth economic activity must inevitably entail emitting a considerable amount of
CQO.. Its CQ emissions in 2005 were 0.B8lion tons, theseventhhighestin the world. Per person,
emissionsvere12.3tons,the fourteenth highest in the world. The increiase K otatat @Obesissions
from19962 004 was 90. 1 %, and the per person inbff ease
the fuelconsumed domestically, 978 imported, which leaves Korea yesensitive to international oil
prices (Prime Ministerodos Office, 2008).

Korea does not take a convention on climate change mandatorily. Yet, it is predicted to implement the
convention on climate change from 201% need to transform carb@mitting stuctures to confront
climate change is therefore increasing. As global warming continues, international regulations on carbon
emissions will be intensified, making Green Growth the most prudent course to take.

h

To confront climate changes and to owdeameme t
Koreds new national vision on 15 August, 2008. Since then, the ministries of the Kpreanment
have proposed numerous policies to supoiort Gr
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Green Growth in Korea can be defined as maximing t he synergogrewt bod dagd
usingthemas an economic growth engine (Kim, 2009). The concept is to find new growth opportunities by
turning current economic growth patterns into -&@endly growth patterns. Figure 1 shows the basic
coneept of Green Growth.

Figure 1. The concept of Green Growth
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Source: Lee et al., 2009.

Strategies ofthe Green New Deal Project
Direction for Green Growth

The Korean government has sktee objectives anden strategies to support Green Growth more
efﬁciently.2 The three objectives includealising a new paradigm oétional developmentmproving the
guality of life and the environmerand naking a contribution to the international community. To achieve
these objectives, the following strategies have been established.

1. A paradigm shift to a loncarbon society with lower greenhouse gas emissions

Maximise eceefficiency in using resources, while minimising environmental impdats-carbon
and ecdriendly policy measures will be pursued to decouple environmental degradation from economic
growth.

2. Green technologies as future growth engines

Greentechnologies will be encouraged in order to reduce greenhouse gas emissions and to create new
growth enginesGreen technology standards, which now stand at from 50% to 70% of those of leading
nations, will be improved so that they reach 90% by 2020. €gewnce among IT, BT, NT and &will
be fostered to develop technologies for renewable energy, clean fossil energy (IGCC, CGS), composition
of solar energyndartificial sun.Apply global standards on green technologies and increase international
competizeness.

3. Enhanced corporate competitiveness, as a hew exporter of green industries
Knowledgebased industries will replace factantensive industries as new growth engines in a-post
manufacturing world. Climat&iendly industry will be cultivated aa future industry. Improve energy

efficiency and foster eefsiendly industry.

Promote the finesgreen products, such as green cars, green semiconductors and green fabrics, in
order to drive national income to USD 000 a year.
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4. Creation of new greejobs

New jobs will be created by renewable energy and environmental improvement programmes.
Renewable industry alone is expected to generat®@&Mew jobs in 2030. Nurture a gremoilar class
through transforming existing industries into green indestrand green reducation. Develop education
programmes for green human power.

5. Green transformation for transport, buildings, urban and land use planning
Improvement in social systems will lead to higher quality of life and environment.

The competitreness of cities will be enhanced by implementing-feendly urban and land use
planning schemes incorporating energy, environment, transport and land use issues, improving air quality
and expandingecological areas. Design a carkoge city, promote gren office buildings, green home
businesses. Improve efficiency of reftused transportation and logistics. Expand investment and
develop technologies on public transportation and rail systems. Extend bicycle lanes.

6. Agreen revolutiorin Korea

From caoisumption patterns to overall life styles, the green daily revolution will be set in place. For
every day practice of lowarbon, a public campaign for enhancing green values in society (thigiego
movement) wil/| be | aun c hoegh inter&ctionsmovaaraan life styledwillde n s e n ¢
introduced, by measures such as a stronger regulation fpei@iSsions of vehicles and an dabelling
system, which will seek to manage the demand side and disclose information of environmentat.footprin

7. Green education and cultural policies

Green culture campaigns will be widely promoted, using media and education as channels. The idea
of greenness will be theentrepiecef culture and tourism.

8. Ecofriendly taxation schemes and active finansiapport

The existing taxation system will be revised to incorporate more chimiatelly elements, while
financial support for promoting investments in green industries will be strengthened. The transition to low
carbon, green consumption and productmaiterns will be encouraged by a broader appliance of the
fipolluterpay-principled, such as price restructuring, to reflect environmental costs and the promotion of
green products.

9. Korea as a global green leader

The national i mageermandi Koreabdst bemagdhemed t hr ol
Koreabo.

10. Contributing to the international community

Korea will actively participate in thpost2012 negotiations and take on a green leadership role. The
reduction target for greenhouse gasel k@ announced by this yeafctive diplomatic efforts in the
environmental arena will be pursued, including efforts to host international organisations and
environmental conferences in Korea. Incieg$sreen Growth industry projects undertaken by thigci@af
Development Assistance (ODA) developing countries.



The promotion of Green Growth

The Korean government organis#te Presidential Committee on Green Growth to research and
frame policies regarding Green GrowthJanuary 2009. The Presidentialoittee on Green Growth
was founded with the vision of making Korea a world leader among developed countries in Green Growth.
The three goals it seeks to attain dletransforming Korea into an energydependent nation, 2)
promoting greertechnologyand ndustry as engines of future growt
as a green nation.

The Korean government is also prepgrio co-ordinate with the private sector to promote @reen
New Deal Projectefficiently, to encourage technical developmeand attract investmentPrivate
corporations will be approached to facilitate interactions between the public and private a®teor,
publicpri vate committee organised to deal with priva

Figure 2. The relationship between Green New Deal Projects and new power engines
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Figure 3. Goals, projects and strategies of Green New Deal policy
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Source: Ministries of Government (2009).

The objectives and business of the Green New DFaject

Korean government annouriteéhe Green New Deal Projecin January 2009, combining Green
Growth strategies (lowearbon, eco-friendly and conserving resources) with job creation policies. The
Green NewDeal Project is a set of projects creating jobs with government funds, and G3emmth
policy-building potential to achieve both policy/projects at the same time.

The Green NewDeal Project is a multipurpose project withhree goals: to create jobs, encourage
growth and halt global warming.

The policies of theGreen New DeaProjects har e t he basi c EierPdodtpt i on
Sectoraunderpinning aglobal Green New Deal

1. clean energy and clean technologies, including recycling;

2. rural energy, including renewable and sustainable biomass;

3. sustainable agriculture, including argc agriculture;

4. reduced emissions from deforestation and forest degradation (REDD);

5. sustainable cities, including planning, transportation and green building (UNEP, Press Release,
22 October2008).
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The initial objective of thissreen New Deal Projectombininggreengrowth and job creation policy
(New Deal), is to create 96O jobs through KRVBOtrillion* investments over the nexour years
(200912).

There were 267 proposals gathered regarding Green New Deal Projects from 20 government ministries last year,
reaching an estimated budget of KRW 145 trillion. Through a close analysis of the proposals, the government
integrated these proposals based on their relevance to core projects. Nine core projects and 27 related projects were
classified, constituting a package of policies. This made it possible to define Green New Deal approaches and enabled
funding support to be done effectively.

Classification of the Green New Deal Project

The Green New Deal Project was chosen after a consideration ofatideal discussion on the
environment,like the Rio agenda Because conserving and securing water resources is an essential
elementof this agenda, the restoration and improvement of four major rivers is the top priority aimeng
core projects of the @en New Deal Project. Securing alternative water resources and installation of
lowering equipments to monitor and prevent flood damage-flimdly medium and small dams will be
built to solve regional water shortage probleifisis is not just a simple gineering/construction project,
but a mixedprogrammeof securing water resources, prevegtimater damage, improvemernits water
guality and creation of green living space.

Subprojects of thaGreen New Deal Projecre chosen based on their relevamcadvance the green
economy, foster economic growth and create jobs. The industries included in this prinjeatofe
projectsand27 subprojects) can be classified into four types

1) resourcesaving projectssuch as raise of resources and developrnef clean energy

2) projectsthat enhance the quality of life and the environment, for instance utilisation of green
transportation, provision of clean water and sp on

3) preventative works for the future of the earth and the safety of the nexttgsmésareducing
carbon emissions and securing water resources

4) measuresfor enhaning energy efficiency, such as constructing industrial/information
infrastructure and technical development.

The subprojects of theGreen New Deal Projecre listedacor di ng t o tgheénne®d @t

and their effect on growth and job creatidé&« a |j ob creati on public invest
detailed plans were selected based on investime¢ng public sector.
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Table 1. Classification of Green New Deal Projects

9 core projects

27 sub-projects

Four Rivers restoration and improvement of
riverside

Disaster hazard zone improvement project
Clean Korea Action Project
Greening of waterfront area

Building green transportation network

Building multi-modal transfer facility
Expanding Bus Rapid Transit system
Building bike routes nationwide
(model project for rapid bicycle routes)

Expanding green homes, offices and schools

Replacing LED lights for public facilities
Developing green IT
Training Green Home Doctors

Making green living space

Greening of rooftops and wall surfaces
Constructing ecologically appropriate roads
Making culture space for unused facilities

Making information infrastructure for the Green
Nation

Operation of comprehensive management system for building and
energy

Promoting use of electronic documents

Computerising underground road facilities

Securing alternative water resources and
building mid-small dams

Developing overseas water industry
Developing technology of transforming seawater into fresh water
Recycling of wastewater

Producing green cars and supplying clean
energy

Ensuring independent technology of green cars
Producing vehicles using bio-ethanol
Supplying bio-ethanol for energy

Expanding re-use of resources

Energising biomass
Making biomass production base
Redevelopment of waste dumping sites

Activating use of forest biomass

Disaster protection, restoring damaged forests
Application of forest biomass
Making theme park in countryside

Source: Ministries of Government (2009). Note: The first four parts of the table relate to regional/urban policies.

Expectedeffects

Following are the expected effects of the Green New Deal Project being promoted by the Korean
government.

1. Maximise pticy effects by converging Green Growth strategy with newgeberating policy,
connecting with finance, as a whole package.

2. Integrate green industries to intensify connections among industries and prevent overlapping
investment.

3. Create new jobs througlproceeding with investment and regulatory chan&§eomoting
36 projects in 20092, with an investment of UB38.5billion, will create 960000 jobs, as well
as 100000 jobsfor young adults aged between 15 and 29.

4. Revitalise the regional economy. In pewiar, the FourMajor Rivers Restoration Project,
transformingdeserted riverside area into water resorts and cultural areas would benefit residents.



The difference between these politics and ordinary government projects is that conventional welfare
policies are simply expenditures that diminish the national wealth. Green Growth policies will boost
growthfar more than expenditures on welfare.

The case for regionalirban policies with Green New Deal Projects

Cities area major source of emerging moderrvieonmental problemsandenergy consuption by
urban residentgs a major source o£0, emissions. According to the relevant studies, cities emit about
70% of the total amount d€0,. Korea needs a strict stratefyy cutting emissiondecause oits high
energy consumption structur€he building and transport sectors are known to produce about 43% of
greenhouse gases in Korea. Therefore, it will be easy to confront climate change, if environmental policies
are set to save energy and @@, in the cities

Several policies havalreadybeen implemented to save energy or redtiCg emissions in the cities
prior to the advent of the era of Green Growth. For example, elevatprsblic buildings only operate
above the fiftifloor level, and cars are runnirgyery other day on the matching date of their number
plates to save energy. Moreover, government officials are encouraged to wear shirts without ties to save
energy in the summer seas@®egistration fees are waivddr those whopurchase lightluty carswith
engines of under @00cubic centimetresand 50% of the tolis discounted for these cars on toll roads.
Government subsies are awardeethen a public instituon buys hybrid cars.

The Korean government is trying to revive the economy by incrgasimployment througkereen
New DealProjectswith urban policies in the era of Green Growth, and in the long term to confront climate
change. The basic direets of regional/urban policies relating @reenNew DealProjectsare intended to
save energy,ubstantially cutCO, emissions, and pmotejob growth (Ministries of Korea, 2009). Some
cases of regional/urban policies are as follows.

The restoration offour major rivers

This is the core project of KoréaSreenNew DeaIProject5 Its aim is to reovate the natiois land,
andconsists ofive primary taskscreate adequatgater supply; flood control; wat&uality improvement
and ecosystem recovemreation of multipurpose space for citizens; and regional development along
rivers.

1. Adequatewater supply To secure 1.25quare metres of water per person. A plan to secure
enough water (1.2%quare metres) by building more dammed pools, dams and water reservoirs
for irrigation, in response to water shortages (800 millignare meters by 2011, 1liih square
metres by 2016) and droughts. Korea is a nation now subject to water shortages.

2. Flood controt To improve floodcontrol storage by 890 millioequaremetres Rainfall has been
concentrated i n Kanddamdgs fros looalisedodvnmoersa s mecently
increased. A plan has been instituted to prepare for ay@&0flood in response to the potential
flood damage caused by localised downpours and climate change.

3. Water quality improvement and restoration of the ecosystdim purify water to Grade level
by 2012. The office will improve the water quality of 90% of the water offdle rivers by
2012. To this end, it will focus on the management of 34 highly polluted riverside @heas.
office will create 695 kilometres of eddendy river with wetlands and aquatic plants for water
purification and clean up farmland around rivers and block the direct inflow of pesticides and
fertilisers. The office will try to improve the management of small rivers flowing to the four
major rivers ® maximise the effect of the restoration.
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4. Creation of multipurpose areas for citizendUnder the plan, the office will utilise rivers to
promote leisure, tourism, culture and Green Growth, etc., and transform them intefaerstip
area, which will ulimately raise locar e s i divng standards. About 411kilometres of
bicycle routes will be built along the rivers, which will create a national green transport network
by connecting bike paths with roads.

Walk paths and sports facilities along ttieers in urban areas will provide for leisure and

recreation, to facilitate various types of experiential tourism, such as visiting wetlands or
riverside hiking, etc. Moreover, planting trees along the riverside to create a green belt has also
been propo=d to reduce carbon dioxide emissions.

5. Promoting regional development along river&Jnder the plan, the office will bandertaking
various sukprojects that can be implemented in line with the restoration project;dperation
with other government agetes. This will contribute to regional development and ecanom
revitalisation. For example, the Ministry of Culture, Sports and Tourism will initiate a project to
restore the cultural and historic heritage arodne four major rivers and develop cultural
tourism. The Ministry of Agriculture, Fisheries and Food will give a diteo rural areas near
the rivers The Ministry of Land, Transport and Maritime Affairs will transform existing cities
into moreliveableand attractive cities.

The Four Rivers Raoration Project will be implemented under the following directions in
consideration of the characteristics and the current state of four rivers.

1 Han River lay a foundation for floogtontrol policy of South Han River and the promotion of
leisure tourism

1 Nakdong Riverdredge and build dams to respond to water shortage and flood damages;

1 Geum River achieve regional development by restoring cultural heritage and to restore
ecosystem;

1 Youngsan Riverfocus on water quality improvement and fleoahtrol mlicy.

The Four Rivers RestoratiorProject will help prevent flood and drought damage, solve water
problems and prepare for a potential water crisis. More importantly, it will provide an opportunity to
develop Korea into a water superpower. The projealsg expected to hawher beneficiakffects, such
as restoring the ecosystem of Koreads rivers,
improving living standards thanks to the promotion of cultural tourism, leisure activities, etc.
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Figure 4. The four major rivers of Korea and their adjacent regions
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In addition to this, the government proposes to plan similar projects on the other national rivers and
local streams by 2010, and implement them step by step.

The four major rivers are relamt tofive metropolitan cities and 50 medilsmall cities, which cover
55% of Koreads population and 30% of its | and.
regional economy will be activated by promoting business relatitigetdourmaja rivers. An estimated
280000 jobs will be created through this restoration project, thanks to an investment of about
USD 14 billion between 2009 and 2012.

Creating a green transportation network
The GreenNew DealProject proposes to cuEO, and mitgate traffic congestion from transportation
by building bike paths. To make the bicycles a green transport mode in the city, it is essentialideascar

switch to bicyclesfor commuting. Green transportation will be possible in the city once bike cangmut
has become a reality.
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There are some possibilities for using bicydtasthe purpose afommuting or work. According to a
census survey of Seoul households in 2002,r2illbn trips, 44% of a total of 50fillion car trips, were
under 5kilometres These accounted for about 8.47% of all trips generated in Seoul (Lee, 2004). If the
roadsareimproved adequately to permit bicycle traffic in Sedbére aremany possibilities for car users
to switchto bikes.

At present, bicycles are mainly used feisure trips. The government plans to connect bike paths
nationwide. April 25has been designated Biycle Day.Bicycle riding events have been held to promote
the construction of bike routes. If the bike routes connect nationwide, leisure trips intr&asedyhich
will also result in health benefits.

Then, investmenin railroads will be increased, and the opening of the railroad, which has been under
construction, will be advanced to increase the number of rail passengers. The BRT (Buy$tamjhas
also been extended to increase public transportation usage in metropolitan areas-modalltransfer
centre will be built where cars and public transportation connect, to facilitate the use of public
transportation.

It is expected that alw 16000 jobs will be generated through the constructibgreen transport
networks with investments of about D8.5billion between 2009 and 2012.

Green homes, offices and schools

In 2008, Koreads transportatibal seoépngycohs Kme
consumption, while the housing and building sectors shared about ZRe@#cing energy consumption
andCQO, emissions irthe building sector is a vital componeoit Green Growth.

Green businesi the building sector will beintroduced by integrating a green certificate system
promotingCO,-reducing green home and green buildings. About one million green homesethbte to
save energy as well as reduc®, will be constructed in the new town, while another one million mree
homes for replacing current homes will be provided in the future. The green home will use renewable
energies such as solar light, thermal heat and wind power for its power sources.

In the future, public buildings will be transformed into enesgying green buildings, and
construction of public buildings over a certain size will be mandated tengsgy efficiency measures.

Energysaving systems will be set up by constructing environmentally friendly green public buildings
for CO, reduction, using enronmentally friendly materials whememodellingor replacing old facilities.
About 20% of lights will be replaced by LED (lighimitting diode) lights to save energy public
buildings.

Ponds, green space and rainfall use facilities will be supplietetoentary, middle and high schools,
where green spade insufficient and energy efficiendg low. They will be upgraded to green schools
with the help of environmentally friendly paint and highly efficient lighting facilities.

New schools will be hilt introducing greerbuilding andenergy saving technology, using renewable
energy, such as like solar energy, making-feiemdly green space and rainfall use facilities. Existing
schools will be transformed into green schools by making small peedsypelling of interiors and
exteriors, replacing old windows with energgving windows, and high efficiency and ddendly
lighting, etc.

Universities with a tendency to waste energy must be changed into green campuses. There will be
some incentivesadf realising energy savings, after setting up ensayng targetfor the national and
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public universities. The reason is that there are 23 universities among 109 institutes in Korea with
excessive energy consumption, and universities shared 14% d&édtrécity consunad

It is expected that about 1500 jobs will be generated through green school building, with
investments of about USDbillion between 2009 and 2012.

Making fresh green living space

The national and urban spatial structure musthanged to reduc€O, emissions, in order to lead
Green Growth in the cities and the nation. First, waterfront space will be reservechbgellingeco
rivers in citycentres Urban streami local towns will be revived as environmentally friendly et@ams
and 100 projects foliveable rivers will be undertake This project aims to refurbish current concrete
cover into waterfront space. This project is similar to the Cheonggyecheon (stream)6 pmofexiul, an
urban improvement project that transfeed a tarmacovered road and elevated highway into a natural
stream with fresh water. Thgovernment will ceoperate with local governments to reserve waterfront
space in local cities and towridty streams and rivers covered with concrete in city andlabe reshaped
into natural streams with waterfront spatéhis project.

In addition, making greeroofs and building surfaces will be built to mitigate the urban heat island
effect, to save energy and to preserve green space. The road sectoutesn®bo ofCO, emissions in
Korea, and construction of ecoads, which minimise environmental pollution, is planned.

It is expected that about 15 000 jobs will be generated through these projecem imithstment of
about U® 500million between 209 and 2012.

Successfukeys to Green New Deal Projects
Securing financial resources

While establishing policy, the government has tried to overcome the unrealistic limits of previous
environmental and Green Growth polickgreement was reached on thecewsity of environmental
protection, but progress was complicated by lack of funding. HoweverGGteen New Deal policy,
combining financial and supporting system, is viable in combination with the existing Green Growth

policy.

A total of USD 38.5 billim is expected to be needed from 2009 to 2012 to implemerédesn New
Deal Projects and also to maintain financial robustness through setting p®réndrearranging the
commencement of work and restructuring.

Legislating basic law on Green Growth

The Korean government is collecting broad opinions from each government body to draw up the basic
law on Green Growth to support lesarbon Green Growth legally and institutionally. This basic law on
Green Growth will involve merging all the laws relevaneteergy, new and renewable energy, sustainable
development, climate change strategy, etc.

The passage of this law will intensify promotion of green business, green economy, and support for
green industrylt is also expected that an environmentally frigriex system will be introduced, based on
t he f payprinaipte®e,and imposing heavy taxes on goods or services causing environmental
pollution, emitting greenhouse gases, or with low energy efficiency. The bill will introduce a cap and trade
systentor carbon dioxide (Wangt al, 2009).
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Informing the public

The first task for this policy is to reduce public uncertainty and fears abouw@réen New Deal
Project in the early stages. Most environmental agencies doubt whether the project is featlyeeto
lead Green Growth. They point out the facts that m@msen New DealProjects are civil engineering
works and effective only in the short term. The government mxsand popular consensus about the
necessityfor GreenNew Deal Projects

Settingpriorities

Green New DeadProjectsinclude36 projectsninecore projects and 27 sydvojects. Tooptimise the
investment, priories must be sefThe projects involve many ministries, and local authorities have been
given a major role in implementatiofrojects that will rapidly create jobs and make other projects
possible should be prioritisedand synergies should be created Ipackaging related projects
(Do etal., 2009).

The green way of life

It is essential to spread the concept of energy savidgzaeen Growth to make tlé&reenNew Deal
Projectssuccessful. An education campaign promoting the greeanidepossibly aexhibition can excite
public interestin energy savings anthe effectsclimate changelocal and centratjovernment officials
must be educatedbout energy savings and Green Growth, and education programmes and instructor
training strengthened.

The green city needsot only physical facilities, likegpaved bike roads or constructiaf green
homesbut popular consensus, so thahaviours can change

In the transportation sector, there are plémsclimatefriendly ecedriving and a bicycleriding
campaign. The government has heldyble festivals in major cities throughout the country, designating
25 April as a bike day. Thgovernment is planning to improve bike routes to make it easier for citizens to
use bicycles in their daily life.

fiGreenLife Culture is also a subject under close consideratipKorea Legislation will gradually
restructure prices and strengthen thegpgle that pollutershouldpay, which will encourageitizensto
adopt lowcarbon life styles. The government is prepared to give incentives for supplyiffgesciy
products and encouraging green consumption.

Furthermore, the government has a plafatonch a campaign of energy saving in association with
social groups. The campaign involsa energy savings and greenhouse gas reduction movement, such as
333 saving campaign, wearing extnaderclothes and turning adhe lamp. Whether the green waylité
becomes a rei@y will play a major rolein thesuccess of Green Growth aGdeenNew Deal projects.
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Box 1. The 333 saving campaign

There are three ways of saving energy in the household, workplace and automobile, the major sources of energy
use.

Household: unplugging electrical equipment, turning down lights, limiting indoor temperature;
9 Workplace: switching off lights and computers at lunch, reducing the frequency of elevator service;

9 Automobile: using public transit, driving at an economical speed, and weekly car-free days.

Conclusion

Environmental problems should be consideadature growth industry and cultivated as an economic
driver ata time of climate change and global econorrisis (Leeet al, 2008). Green Growth is now
Ko r e a 6 shensieemational vision, which includes enesggdenvironmental reforms as well as jobs,
economic growth, land revitalisation, corp@abmpetitiveness and changes in lifglest GreenGrowth,
sustainable growth that reduces greenhouse gasksr polution, introduces a new national paradifpm
creatng more jobs and a new economic engine promoting green technology and clean @rexgiNew
Deal Projectsfor Green Growth are a prudent chofioeKor eadés gl obal future and

As President Lee Myung Bak put it in his speech in August 2008, Geeanth could make possible

anothemi r acl e on the Korean Peninsul a, to follow the
Notes
1. The concept of Green Growth was firmentionedn The Economistn 2000, then spread to the world at

large through the Davos Forum (Presidential Council for Futurev/asidns, 2009). In Koreahe concept

of Green Growthwas formed in a process of promoting Green Growth, Seoul Initiative ESCAP, Asia

and Pacific Environmental Development in March 2005 (Office of the Prime Minister, Korea, 2008).
Discussion on a policy dbreen Growthwas initiated a$resident Lee Myung Bak announced tKatrea
would participate in a global lonterm phln to reduce greenhouse gas emissignsalf, at the G8 summit

in Toyama, Japan, in July 2008 (Presidential Council for Future and Visions).

2. This sectionis summarsed and rewritten from the home page of Presidential Committee on Green Growth,
Korea

3. IT: Information technologyBT: biotechnology NT: nanotechnologyGT: greertechnology.

4. The current exchange rate: DS =KRW 1 300.KRW 50trillion is aboutUSD 38.5billion.

5. This sectionis summarsedand rewritten from the newntre thehome page ofILTM.

6. An innovative streamrestoration project in Seoul, which was redeveloped between July 2003 and

September 2005 by then Seoul Mayor and now President Lee MBainglhe 5.8 kometrelong stream
which had been covered wilcement rad andanelevated highwayeretransformed into natural stream
after restoration. Since then, the Cheonggyecheon (strbast)emme a symbol ofSeoul as areco
friendly city (http://cheonggye.seoul.go)kr

10¢


http://cheonggye.seoul.go.kr/

REFERENCES

ChoiYeongko ok and Kim Myeong Soo (2008), fASome Strate
Management for Green Growtho, conference held
Presidential Commission on Green GrofRICGG) and the Nation&esearch Council for
Economics, Humanities and Social Science§rieen GrowthSearching of National Growth
Strategy(November).

Do GunWooetal.( 2009-) | | amenati on of Green New Deal Proje
February2009), Samsung Ecomic Research Institute (SERI).

Kim HyungKook, (2009)jnterview,Planning and PolicyApril), Korea Research Institute for Human
Settlement (KRIHS).

Lee Jee Hooetal.( 200 8) , AThe Coming of Green Gr o008, Er ao,
SERI

Lee Shin Hd&edyonDededsing Methddsof Shdri st ance Auto Trips in
Development Institute.

Ministries of Government (2009), APromotion Way o
Republic of Korea.

Presidential Comnii¢e on Green Growth (2009), Materials of Home Page, PCGG.

Presidential Council for FutuandVision (2009), The Way of Green Growth, Seoul, Joongang Books

Prime Ministerds Office (2008), ACompr &lsmcaad i ve Ba
Committee on Climate Change, PMO.

UNEP (2008) , Press Center, Gl obal Green New Deal

Wang, Gwandk, etal.( 200 9) , AA Study of Respondi

g Measures
r

n
Climate Changeo, Ministry o$MLTMhd, Transport a



THE POTENTIAL OF THE GREEN ECONOMY

By Mat Santamouri$
Group Building Environmental Studies, Physics Department, University of Athens
Athens, Greece

Introduction

The built envirmment is not just the collection btiildings;it is in fact the physical result of various
economic, social and environmental processes strongly related to the society standards and needs.
Economic pressures related to property and labour market, invesame equity, household income and
the production and distribution of goods, in combination with social aspects related to culture, security,
identity, accessibility and basic needs, and finally, in association with environmental influences related to
theuse of land, energy and materials, define and determine the built environment we live in

The continuously increased urlsation, combined with the degradation of the urban climate and the
recent upsurge of concern for the environment as well as th& tecénological developments in the field
of new energy technologies, defines the major priorities and considerations for urban bultings
structures and offers major technological and financial opportunities.

The present paper aims to discuss somemupjestions regarding the potential of greeanomy and
in particular to reply to the followinguestions:

1. How environmental programs in cities can improve the living conditions and the economic
potential of low income populatiéh In particular how meases to improve environmental
conditions in areas where low income population is living, have to be designed to create jobs
locally and generate an important financial outcome?

2. Is it possible and how to generate additional economic outcome and creatsbaediwpugh the
application of innovative environmental technologies iiresjtlike metamaterials et@

3. Is retrofitting of existing buildings the most powerful procedure to enhance economic activity in
cities, generate wealth and new jobs while improviregquality of life of urban citizen®

How environmental programs in cities can improve the living conditions and the economic potential
of low income population

Low income population is living in areas suffering from serious environmental problems like
temperature increase because of the heat island phenomenon, high surface temperatures creating
discomfort conditions, high anthropogenic heat and lack of vegetated surfaces. In parallel, they live in
houses of not sufficient quality and are vulnerable tol@ar extreme conditions. For example in Athens,
areas of Western Athens presenting a severe thermal and environmental problem are habituated by
relatively low income population.

This is very characteristic in countries under development, but it is plsarent in developed
countries. For example in Greece only the 8% of the low income population is living in insulated houses
with double glazing while the corresponding percentage for high income population is exceeding 70%.

A recent study carried out @mmost 1100 households in Athens, has shown that the relative cost of

heating and electricity is much higher for poor than rich people. Figure 1, gives the mean heating energy
consumption per person and area unit. As shown, the lower the income thetivgbest of heating per
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person and unit of surface. It is obtained that the cost per person and m2 for the lower income group is to
about 127% higher that the corresponding cost of heating for the richest group, (Santamouris et al, 2007b).

In parallel, t is found that the lower the income the higher the cost of electricity per person and unit of
area. As calculated, (Figure 2), low income people pays almost 67% more per person and square meter
than high income people.

Urban heat islands can also intepgitat waves over cities which are periods of abnormally hot, and
often humid, weather. Sensitive populations are at particular risk from these events. According to
Eurosurveillance, an estimated 22 080 excess deaths occurred in England and Waleslt&lyaand,
Portugal during and immediately after the heat waves of the summer of 2003.

Summer Indoor environmental conditions in low income housing are chisadtdry increased
temperatures exceeding highly comfort conditions. Measurements of indooratmge in almost 60 low
income houses without air conditioning, insulation and double glazing, have been performed in Athens,
during the whole summer of 2007.

For almost 50% of the measurement period, indaopératures where higher than G4presentig
maximum close to 4@. Hot spellof more than 38 hours above 8have been recorded, (Figure 3). It is
also found that during the period of heat waves, indaopégature increased almost byCler day.

Retrofitting of open urban areas in locationsene low income population is living aiming to fight
heat island and improve environmental conditions in general may be a very important tool to improve
living conditions and the economic potential of local people. Redesign of open spaces and resfructure o
the local networks may improve comfort conditions, increase the number of external visitors, enhance local
commerce and business dexterity and create jobs. In parallel, the construction procedure may help to
transfer knowledge in the area and enhancd@ment.

Recent projects aiming to improve the environmental conditions in open urban areas in the major
Athensareahave shown that it is possible to improve considerably outdoor thermal conditions during
summer, enhance comfort conditions, fight locdlytimn, decrease the energy consumption and generate
local jobs. In parallel, the whole design procedure has allowed to educate young engineers and scientists
on bioclimatic technologies. Finally, it has allowed the demonstration of new and advancealsretel
techniques, while it has offered opportunities for alternative industrial procedures.

Figure 1. Mean and median primary energy consumption for heating, (It oil /person/m2/year), for all income
groups
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Figure 2. Variation of the median electric energy cost per m2 and person for all income groups
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Figure 3. Evolution of indoor temperature in a low income residential building in Athens during the 2007 heat
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Generation of additional economic outcome and creation of new jobs through the application of
innovative environmental technologies in dies

Various mitigation techniques to fight heat island and improve environmental conditions have been
propo®d. Selection of appropriate materials to be used in the urban fabric can contribute to the
improvement of the urban microclimate, the decrease of the energy loads of the buildings and the reduction
of air pollution.

The main properties of a material cailling its surface temperature are the solar reflectance and the
infrared emittance. Increased values of reflectance and/or emittance result in lower surface temperatures.
Regarding the buildingds perfor manc enetralingwtethe sur f
building and, therefore, decrease the cooling loads in case-cbraditioned buildings, or create more
comfortable thermal conditions in case of rearconditioned buildings. Regarding the urban environment,
it contributes to the deease of the ambient air temperature, mitigating the heat island effect.

The recent development of advanced reflective materials like the common cool materials presenting a
high reflectivity in the infrared, the nanotechnology based cool materials usisg phange components,
the cool asphaltic products, and the thermochromic materials may provide a very important opportunity to
enhance industrial development, create jobs and generate additional economic outcome.

Fabrication and proper use of such inrtoxeamaterials may enhance the retrofitting potential of open
spaces and buildings, provide opportunities for a better thermal environmental and create additional
economic outcome and jobs.

Santamouriget al, (2007), has reported the expected reductiothefcooling needs of low income
housing for 29 locations in the planet. Table 1. As shown the expected absolute reduction of the cooling
load varies between 5 to 70 kWh/m2, as a function of the local climate characteristics. Lower absolute
contributions caespond to small cooling loads but represent a high percentage of the load, up to 70%,
while high absolute contributions correspond to high cooling loads and a lower relative reduction of the
load, (> 20%). As a mean value, the use of reflective coatmtiee roof of this type of buildings in the
selected areas may decrease their cooling load up36%0
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Table 1. The calculated cooling load for both scenarios and the expected energy savings

| |
Cooling load (kWh#n
SN Station conventiona] dh refl.[ difference ngﬁ?t/age
Roof (BOA)
1 Abu Dhabi 265.4 212.0 -53.4 -20.1%
2 Aden 287.1 222.3 64.9 22.6%
3 Alexandria (Nouzh 69.4 345 -34.9 -50.3%
4 Bagdad 142.3 105.3 -37.0 -26.0%
5 Baku 44.4 23.6 -20.9 -46.9%
6 Bamaco 2115 145.4 66.1 -31.3%
7 Bangui 141.9 87.3 -54.6 -38.5%
8 Basrah 193.5 151.8 41.8 -21.6%
9 Belem 146.0 924 -53.6 -36.7%
10 Belo Horizonte 26.1 6.1 -20.0 -76.7%
11 Brazzaville 117.0 69.1 47.9 -40.9%
12 Cairo 106.2 63.0 43.2 -40.7%
13 Casablanca 30.4 8.7 21.6 -71.2%
14 Dakar 122.6 62.8 59.7 -48.7%
15 Damascus (Kharab 65.3 32.7 -32.6 -49.9%
16 Khartoom 285.3 212.8 -72.5 -25.4%
17 Mogadiscio 256.5 194.8 61.8 -24.1%
18 Monrovia 160.0 103.5 -56.6 -35.3%
19 Muscat 198.4 145.8 -52.6 -26.5%
20 Ndjamena (Fort Lar 258.4 187.9 -70.5 -27.3%
21 Paramaribo 148.3 94.0 54.3 -36.6%
22 Port Soudan 263.6 198.0 65.6 24.9%
23 Pretoria 24.0 4.9 -19.1 -79.5%
24 Rabat 29.4 9.5 -19.9 67.7%
25 Sanaa 26.8 7.6 -19.2 -11.7%
26 Sao Paulo 6.1 0.8 5.3 -86.2%
27 Tabriz 34.7 15.8 -18.8 -54.4%
28 Teheran 85.3 54.8 -30.5 -35.7%
29 Walvis Bay 256.6 190.5 -66.1 -25.8%

In parallel, Table 2, gives the calculated number of houtls an inde@r temperature above 30°C,
27.5°C and 282 when reflective roofs are used. Results show that for all temperature bases, a very
important improvement of indoor comfort may be achieved by using reflective roofs. The specific
reduction of the hourabove a threshold temperature depends highly on the distribution of the ambient
temperature during the day, and the overall climatic conditions. As expected the higher the temperature
base the higher the benefiSor the temperature base of BQ°the 50%of the calculated cumulative
distribution corresponds to 8th and 1700 for the conventional and the reflective roof building
respectively. The corresponding values the temperature base of 27C5are 6400 and4 400, while for
the base of 2& the orresponding values are4D0 and BO0O0 respectively.



Table 2. Reduction of the hours with indoor temperature above 30, 27.5 and 26 C, for the conventional and the
building with the reflective roof

Hours Above the following Indoor Temperature
N | P 30° 27.5° 26°
ace Conven- Reflective z«’_educt}ont of Conven- Reflective (I}educt:cont of Conven Reflective g_eductlfont of
tional roof hlscom or tional roof Iscomior -tional roof Iscomior
ours hours hours

1 Abu Dhabi 5087 5349 10.7% 6968 6255 10.2% 7516 6849 8.9%
2 Aden 7818 6778 13.3% 8521 8006 6.0% 8661 8456 2.4%
3 ’(“,\'l‘f)’;azrr‘]‘g)'a 1996 691 65.4% 3295 1970 40.2% 4003 2789 30.3%
4 Bagdad 3467 2822 18.6% 4041 3544 12.3% 4384 3913 10.7%
5 Baku 1222 513 58.0% 2061 1275 38.1% 2540 1829 28.0%
6 Bamaco 6452 4310 33.2% 8058 6952 13.7% 8496 7935 6.6%
7 Bangui 4393 1575 64.1% 7594 5561 26.8% 8373 7513 10.3%
8 Basrah 4251 3765 11.4% 4906 4407 10.2% 5221 4832 7.5%
9 Belem 4536 2022 55.4% 7287 5412 25.7% 8230 7303 11.3%
10 E"i'r‘i’zome 196 0 100.0% 1342 245 81.7% 2776 923 66.8%
11 | Brazzaville 3314 1037 68.7% 6450 4414 31.6% 7602 6497 14.5%
12 | Cairo 3190 1688 47.1% 4279 3207 25.1% 4753 3979 16.3%
13 | Casablanca 462 34 92.6% 1501 402 73.2% 2362 996 57.8%
14 | Dakar 3210 764 76.2% 6487 3603 44.5% 7749 5744 25.9%
15 (Eﬁgfggg)s 1847 740 59.9% 2735 1743 36.3% 3218 2296 28.7%
16 | Khartoom 7228 6167 14.7% 8089 7308 9.7% 8467 7885 6.9%
17 | Mogadiscio 8201 6981 14.9% 8732 8623 1.2% 8750 8747 0.0%
18 | Monrovia 5312 2816 47.0% 7666 6271 18.2% 8267 7655 7.4%
19 | Muscat 5583 4617 17.3% 6749 5896 12.6% 7460 6653 10.8%
20 ?‘;gﬁ"ﬂiﬂ% ) 7269 5822 19.9% 8214 7454 9.3% 8539 8049 5.7%
21 | Paramaribo 4724 2429 48.6% 7228 5569 23.0% 8232 7312 11.2%
22 | PortSoudan | 6769 5592 17.4% 7883 6056 11.8% 8340 7704 7.6%
23 | Pretoria 239 6 97.5% 1162 176 84.9% 2060 620 69.9%
24 | Rabat 518 25 95.2% 1511 431 71.5% 2299 1035 55.0%
25 | Sanaa 327 7 97.9% 1474 343 76.7% 2469 1012 59.0%
26 | Sao Paolo 19 0 100.0% 280 24 91.4% 733 140 80.9%
27 | Tabriz 874 239 72.7% 1670 881 47.2% 2173 1354 37.7%
28 | Teheran 2417 1638 32.2% 3071 2453 20.1% 3388 2843 16.1%

The use of cool materials used in the outdoor environment may decrease urban temperatures. Recent
application of cool materials in open public urban areas in Athens, has shown thaibiepgosdecrease
maxinum ambient temperatures up taC2{Gaitaniet al, 2009).

Given the urban climatic problems and the quality of housing in developing and developed countries,
the potential to use advanced cool materials is extremely high. Thisresg cew jobs in industry while
it may enhance local employment in places where such projectappby

The potential of retrofitting of existing buildings to enhance economic activity in cities, generate
wealth and new jobs while improving the quéty of life of urban citizens

The building sector is one of t he most i mport .
annual output of the buildings sector is close to BSllion and this is almost oAenth of the global
economy, Confederation ofriternational Contractors Association, 2R02

Buildings present very high energy consumption and important environmental problems. The absolute
energy consumption continues to increase and given the rapid increase of the world population and the
developmenof third countries, it is expected that the absolute energy consumption will grow considerably
the next decades.
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Building energy and environmental technology has a spectacular progress during the recent years.
New systems, techniques and materials haanlleveloped and are available into the market allowing to
reduce substantially the energy consumption of buildings and improve indoor environmental conditions.

Decrease of the operational cost of buildings associated with the energy use, is very irfgydadan
income social classedMany recent studies and documents highlight the high potential for energy
conservation in the buildings sector. The United Nations Environmental Program, (UNEP 2007), estimates
that the potential for energy conservationhie building sector and related greenhouse gas emissions is in
the orderof 1.8 2 billion tonnes of CQper year. The challenge is much higher in the developing countries
where the building stock is increasing very fast. As repdogedJNEP, 2007, only irChina, 2billion
square meters of new building space is added every year.

In particular in Europe, retrofitting of the existing building stock presents by far a much higher
technical and economic potential than the construction of new buildRegent deelopments on passive
cooling technologies can help to improve the indoor environmental quadliigww income households.

High reflective coatings for the urban environment and for buildings are low cost and easily accessible and
when used can substantjalieduce outdoor and indoor temperatures and enhance comfort in most warm
climates. In addition, recent knowledge and developments on heat dissipation techniques and in particular
ground cooling and ventilation technologies can improve the design anmmuasitof openings in urban
buildings, to enhance indoor air speed, improve indoor comfort and decrease indoor pollutant
concentration

Important research has been carried out recently on appropriate and advanced ventilation techniques,
(Santamouris and Wiers, 2006) The main achievements deal witla) Better understanding of the air
flow phenomena and of the expected comfort benefits, in particular in the dense urban environment, and
development of efficient and practical procedures to design natudtahyrid ventilation systems and
configurations, b) Technological developments mainly on the field of hybrid and mechanical ventilation
that contribute highly to a more comfortable and healthy indoor environment.

Extensive experimental and theoreticaaarch to understand better the air flow phenomena in dense
urban environments, has permitted to develop simple and accurate models to calculate the wind field in the
canopy layer, and based on this to develop simple and accurate sizing techniquesdasvaind other
natural ventilation systems.

Proper design of windows permits to increase air speed in households and improve comfort by
cooling down the human body through the mechanisms of convection, radiation and perspiration. In
parallel to increase maflow rates to achieve lower indoor temperatures, improve indoor air quality and
health conditions. In particular,

Night ventilation is one of the more efficient passive cooling techsifmelow income households.
It is reported that the use of 12 agbr hour during night, with one ach during the day, may provide
comfortable indoor conditions. Given that the urban environment decreases considerably the cooling
potential of night ventilation, appropriate design of openings is very important.

Use of star chimneys to enhance air flow in buildings is a well known technique that can be easily
integrated in low income househol@olar chimneys are natural draft components, using solar energy to
build up stack pressure and thus a driving airflow throughdhimney channelSolar chimneys can
improve the ventilation rate in naturally ventilated buildings in hot climates. It is found that the impact of
solar chimneys is substantial in inducing natural ventilation for low wind speeds. Recent research has
permtted to optinise the design and operation of solar chimneys, and thus to improve indoor
environmental conditions in overheated houses.
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New efficient design of box fans, oscillating or ceiling fans when used can increase the interior air
speed and improveomfort at very low cost. It is demonstrated that the potential of oscillating fans to
extend the comfort zone. It is found that for an air speed of 1.52 mésefgrtis achieved at 3C’at50%
relative humidity, or at 32°C at 39%, or finally at 834t30% relative humidity.

Satisfying the increased energy needs, particularly in less developed countries, without to compromise
the atmospheric environment, clean and low cost systems and techniques have to be employed. Passive and
active solar techniguesombined with advanced conservation technologies seem to be the more
appropriate and efficient solution to this problem. In parallel, energy efficiency and advanced solar energy
systems can highly contribute, in conjunction with other measures, to makgy epstems in developed
and developing countries more sustainable.

Use of low energy units does not increase substantially the cost of buildings. The overall experience
shows that i mprovements in the buil cdseodbcut-36ner gy
of the construction cost. However, this figure may vary as a function of various parameters. In parallel, the
running costs of buildings are seriously reduced, reliability is increased, while the indoor environmental
quality is considexbly improved and productivity is increasing in service buildings. As mentioned by
Olivier Luneau, SBCI Chairman and Director for sustainability at Lafarge, (UNEP 2007) : "To achieve
improved energy efficiency in buildings you often do not need to useneedaand expensive higach
solutions, but simple solutions such as smart design, flexible energy solutions and provision of appropriate
information to the building users,"

Buildings represent more than the 50% of the national capital investment in tloe Wee sector
employs more than 111 milligmeople This accounts for almost the 7% of the total employment, and 28%
of the global industrial employmentCénfederation of International Contractors Association, 2002
the other hand, given that evgop in the buildings sector generata® new jobs in the global economy,
it can be said that the construction sector is in a direct or indirect way linked to almost 20% of the global
employment. Almost74% of the employees in the building sector are im liwincome countries,
(InternationalLabour Organisation 2001). Given that in the developing countries only the 23% of the
global construction output is produced, it is evident that the construction sector presents a much higher
"employment intensity" irthese countries, and therefore, the sector may play an important role in the
human development and the quality life improvement for the poor, (CIB, 2002).

It is characteristic that a recent study carried out in Greece has shown that the financial imvestme
potential for retrofitting of the existing building stock exce&d$R 20 billion, may result in an energy
conservation of about 15 ¢ Wh, and a decrease of
may generate up to 1@M0 new jobs.

Notes

1 Contact email isnsantam@phys.uoa.gr
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TORONTOO0S GREGEGMCEEVELOPMENT STR ATEGY

By Christine Raissis
Director, Strategic Growth ad Sector Development
Economic Developrant, Culture and Tourism,
City of Toronto

This paper explores how the link is being made between economic development and envirgnmental
policies at an urbaregion level, using Toronto, Canada as a case study. As an urban area of
approximatelys million people, the Toronto regiosi Canadads | argest metr op
15% of its population and nearly @0of its GDP. The dense urban core of the region stands in|stark
contrast to the urban sprawl of the outer suburbs. The region is a magnet for highly educated
immigrantsand possesses a diverse and relatively robust economy that is offsettiygaxr 2@cling
in manufacturing with growth in the services sector. The City of Toronto is well positioned to dapture
new investment and employment opportunities through the supam growth of emerging
innovative green economic development gel¢programs and initiatives.

The recent City of Toronto green economic development strategy notes that there areG®&f 20
people employed in the green sector in the region, gengramproximatelyCAD 2 billion of
revenues annually for the local economy. The growth of the green sector of the economy must be
encouraged positively and undertaken collaboratively by public, private and other community
stakeholders. To this end, the\Cif Toronto has linked the challenges and opportunities that come
with climate change with that of its loigrm economic development stratégy o r o Agenda for
Prosperity designating fAgreenodo as one of ludésswithei gh't
summaries of a number of recent initiatives that explicitly link environmental endeavours with
economic development.

Introduction

ltdés not either the i thaenvironmennietnetecomomy.t he econol
Canada can play an important rolie the community of natioris.

David Suzuki

This paper outlines some of the innovative ways that Toronto is linking its environmental and
renewable energy policies and programmes with economic development objectives.

For the purposese®mdnanmiics deaweelro p niiegrtedce nr ef er st ¢
economy, create jobs and clean up the environment. The City of Toronto has established green economic
development goals as well as a number of programmes and incentives to inform and eelypcdticthnd
the business community about green initiatives and to stimulate investment in and commitment to the
green economy.

Overall, North American cities lag behind the green initiatives and renewable energy projects that

have been instituted in maparts of Europe and around the world. There are a variety of reasons why this
situation has ari sen, but , in | arge measur e, it C
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the sheer size and plentiful resource base of the country lesidouse and environmental policies and
practices that were relatively consumptive in nature.

Today, these attitudes and notions seem antiquated, and concern for the environment and the
treatment of land, water and air as finite resources are beingsaddréhrough a series of stepjpgd
public policies and actions. Businesses are beginning to understand the costs of their use of resources and
are taking steps to review their manufacturing and development processes to look for ways to conserve
energy ande-use materials.

This paper will describe some of the policies and strategies that Toronto is putting itoplapeove
both the environmental and the economic sustainability of the city.

To frame this discussion, it is useful to present the Toranéa from both a spatial and a secio
economic context.

Context
The demographic and spatial context

Just over 2.%nillion people live in the City of Toronto, which is situated within a Census
Metropolitan Area (CMA) of approximately twice that number. Agkx region, the Greater Golden
Horseshoe, is comprised of over 8 million people. The CMA represents neafflyiodiet h  of Canada
and is recognised as the economic engine of Canada. Toronto has a significant trade relationship with the
United States, ding only a 24our drive from 40% of the US population.

I n North American terms, Torontobs population i
Europe and Asia. The dense central core stands in stark contrast to the urban sprawl foend in t
municipalities surrounding Toronto in the outer suburbs. The spatial nature of development did not happen
by accident. While the situation has often been positioned as the result of market demand ftamsilygle
housing and gredield development, imealitymany policy decisions also laid the groundwork for urban
sprawl. Until very recently, the City had a long history of higher taxation rates for commercial
development and was not aggressive in pursuing new development, while the regional govéhement
Province of Ontario) implemented policies such as a commercial concentration tax and invested in a
network of regional highways with the express purpose of encouraging expansion of the region beyond the
City.

The environmental impact of urban sptaam the region is considerable. Comparing commuting
patterns in the downtown core (the financial district) to a suburban area (for example, the intersection of
Highways 404 and Highway 7), it is clear that the environmental impact of living in the subuiidr
greater than living in the urban core. In the downtown core in 2001, transit accounted for 69% of trips and
only 22% of auto drivers, with an average trip length of kBdnetres.This can be contrasted with the
much less dense suburban areberg transit accounted for merely 6% of trips and auto drivers accounted
for 83% of trips, with an average length of 1Kkilemetres.

Concerted efforts are being undertaken by both local and regional governments to mitigate sprawl.
The City has taken renesteps to reduce the commercial tax burden and the Province of Ontario in 2006
released its 3§ear Growth Plan for the Greater Golden Horsesh@eww.placestogrow.ga which
actively promotes densification. A miinuing concern, however, is that the current provincial education
tax may unintentionally create an economic incentive to construct new employment space outside the City.
Addressing this concern could help to further facilitate the reduction of theiassbenvironmental and
congestion impacts of lodensity urban sprawl by making greenfield development less profitable when
compared to more sustainable infill development.
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Sociceconomic context

Torontobs popul ati on gr erwitiehin thesOEGDL iAt the régiorgimther e | a
country where most immigrants first stay on arriving in Canada, Toronto benefits from the influx of large
numbers of highly skilled immigrants over 70000 newcomers annually. While underemployment of
newcomes is still often a challenge, Toronto undeniably benefits from this injection of new skills and
|l abour into its workforce. The value of i mmigra
universally acknowledged, and great efforts are being niddooth the private, public and non
governmental sectors to integrate immigrants more efficiently into the labour force.

In a North American context, the Toronto region is one of the leading metropolitan areas in terms of
absolute employment growth. Tood o 6 s economy i s well rounded and
clusters in finance, food, professional services, life sciences, information technology as well as other
dynamic sectors in entertainment and tourism. Toronto benefits from @dusglatedcand highly skilled
workforce, with five universities and five community colleges and various institutions supporting its
advancement.

With the advent of free trade and globalisation, like many other cities around the world, the mix of
sect or s ieeconomphasochangedaver the past decades. Over the last 20 years, the decline in the
manufacturing sector has been offset by growth in the services sector (see Figure 1).

Figure 1. Jobs by industry in Toronto 1988-2008 (in 1000s)
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Source: City of Toronto Econometric Model (Version 6), 2009.
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Greeneconomic development

The emerging green economy presents some unique opportunities to capture new investment and
employment. Green economic development in the broadest sense includes a series of inihiaticé=an
the environment through waste reduction/diversion, green building standards and renewable energy
projects. Toronto has a strong history of established service firms and technology companies that offer
solutions to environment and energy issuglese businesses include environmental consultants that offer
solutions for a range of environmental issues such as air quality, water and waste water as well as soil
contamination. Technology companies have traditionally dealt with environmental cleammapspliance
services. Traditional environmental technologies include water and air quality products to reduce existing
impacts on the environment.

It is estimated that there are more tharDQ0 people employed in the green sector in the Toronto
region generating approximately CADbillion of revenue annually for the local economyore
specifically, approximately twithirds of these are service firms and hied are technology or product
companies. Over 90% of these companies are considered aittalfewer than 100 employees, and an
estimated 15% of these companies are exporting, with morettreeguartersof export sales going to the
United States.

There are also a number of emerging and expanding businesses in the City that have deantsignif
growth over the past few years. Energy efficiency, green buildings and green design have been identified
as key emerging and expanding sectors within the City of Toronto. The push for green buildings and
various policy initiatives raencouraged thgrowth of green building design and construction expertise in
the city. Other growth areas include water efficiency, which can also relate to green building design and
pollution-prevention products and serviceFable 1 shows the various forces acting the market that
push for more green offerings.

Concerns about the environment have become common, and consumers are demanding products and
services that account for these concerns in their offerings. Many of these businesses, including those that
arethebackbone of Toront ods e c ono myn,theihteditienal iservic® r p o r ¢
offerings. For example, many bank and financial institutions are greening their operations and offering
new financial products to their customers that are bémgfthe environment. These include socially
responsible investment funds, green mortgages and preferred lending.
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Table 1. Five forces shaping the market for green products and services

Environmental issues

Resource adequacy
and security

Policy and
regulations

Finance and
economics

Sociocultural

I air quality T increasing
smog, GHG

ﬂ Waste management i
landfill problems

91 Limited options for
nuclear and hazardous
waste

1 Accelerated growth
and urban sprawl 1
gridlock

91 Extensive brownfields
i urban core
redevelopment

91 Largest truck route
through
Montreal/Detroit

9 water quality and
watershed protection

91 Increasing public

9l Planned phasei out

of coal generation
qI Electricity supply
and reliability

{[ Rising costs of gas

and electricity

9 Extensive supply of
ethanol sources

| Growth of new
super powers
demanding more

resources

91 shifting political will

I commitment to long-
term sustainable
vision and solutions
by all levels of
government

9 International
pressure

ffontarioss
Offer contract

9 Funding for
alternative energy
technologies

11 Tightening
environmental
regulations

9 Emissions trading
schemes

91 International

9 Advances in
manufacturing and
materials improve
costs of production
for renewables

91 Availability of
capital to fund new
technologies i
clean tech
investment

91 Inavility of
municipalities to
fund urban
infrastructure
renewal

91 siting and
financing new
facilities

1 Emissions trading

9 Making public

9 Global awareness i
emergence of a green
culture i green retail,
organic markets

9] Public awareness and
engagement

9 Health concerns

9 continued suburban
growth/emergence of city
cores (brownfields) 1
infrastructure issues

I consumption i what to
do with all the stuff? 1
waste management

awareness agreements 1 .
| private
governmenta} partnerships work
agreements i cross- _ .
border water quality, 1T Risks on insurance
air quality, toxics, and savings
1] Toxics and health 9l Rising health costs
9 Green incentives/ 1T Growth of new
disincentives Super powers
. demanding more
9 More private sector
] resources
power i industry
groups, financial
community
Sour ce: APeoplde ,PrBffanet Catalyzing Economic Growt h and Environmen

(www.toronto.ca/business_publications/pdf/green_economic_development_22may2007.pdf).

Given the potential insurance risks associated with climate change, mamnoeswecompanies are
looking at green preferred premiums to benefit businesses that address environmental risks. The food
service industry is another sector that is well established in the city. Many of the mainstream markets are
providing green productttheir customers, including organic offerings. Other traditional professional
services like law and marketing have expanded to include an environmental elertieit practices.

Many small to mediunsized businesses are also recognising the green naardtediffering a responsible
element to their business. It is clear that green products are a growing market. As Figure 2 illustrates, the
potential for growth in clean energy, for example, is enormous.
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Figure 2. Projected clean energy technology growth, 2008-2018

Global Clean-Energy Projected Growth 2008-12 (USD billion)

Biofuels -
$34.8 B 2008
Wind
$51.4

Solar

$29.6

TOTAL $325.1

$115.9

Source: Clean Edge Inc. (www.cleanedge.com/reports/pdf/Trends2009.pdf).

The above di scus pproach topgreénsecomnomie devkiogmerd Bito jerspective.
While promoting the green economy as a sector is indeed a strategic way to contribute to declining
manufacturing activity in the city, and the desire to advocate for greener development and greener
adivities is an obvious desirable outcome, it is understood that the approach to greening in Toronto must
be done strategically. We must encourage growth within the city in a positive way, rather than do so by
adopting penalties for negreen developmentimplementing penalties within the city could encourage
Aski pping outo to cheaper subur ba raern affecta Therefares , w h
Toronto is continually seeking t 0 sofuiomsdiatencolragé i on s
greening, reduce costs and create new markets. The City is in a position to play a unique role, establishing
a vision for where we want to go and acting as a facilitator to rally the efforts of public, private and other
community players in ik effort.

Linking climate protection measures with economic development goals

Toronto has expressly linked the challenges and opportunities associated with climate
change/protection with that of its lotgrm economic development strategy.

T o r o nAgemda sfor Prosperitywww.toronto.ca/prosperity/pdf/agengaosperityreport-full.pdf)
was adopted unanimously by the City Council in January 2008.

This longterm economic strategy was developed under the leadership of the mayor and 25 business,
community, academic and labour representatives over the course of a year of reviewing economic issues
and opportunities. The Agenda sets out four guiding principlas gfovide a framework for moving
forward and forms the basis of Torontods economic

9 Proactive Torontai to improve thebusiness climate and make City Hall more responsive to the
needs of the business community;
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1 Global Torontoi to recognise and increase connections with the rest of the world through the
international diversity of our cosmopolitan population;

1 Creative Torontd' to ensure that we provide the means to develop the brightest, most intelligent
talentthrough education, culture and recreation;

1 One Torontoi this builds on our Global Toronto principle and ensures that every person in
Toronto, no matter what their country of origin or religion, is able to share in the wealth and
prosperity the city hat® offer.

fiGreerd is one of eight strategic directions underpinning the agenda that clearly provides a platform
for economic growth. It is embedded all four pillarsterms of contributing to a positive business climate
through the implementation ofwe Aigr eeno i ncentives, positioning t
advancement of new environmental solutions, supporting green industries as a new economic growth
sector and providing opportunities for local employment through various local gyeeitiatives.

The Agenda for Prosperity proposes that figreen
the opportunity to:

91 capitalise on our international reputation as a leader for environmental stewardship and our
capacity for innovation asn opportunity for job creation and attraction. In particular, the
window provided by virtue of Torontobds Mayol
opportunity.

1 green the city, through supporting and showcasing green products, services and techaontbgie
facilitating green building technologies. Tligkey to capturing productivity gains.

1 collaborag, by developing partnerships with neighbouring municipalities and the businesses
located in the region, as a means of generating support and awarfegresndnitiatives and job
creation.

Box 1. Deep-Lake Water Cooling

Over the past five years, the heat generated by telecom and computing equipment, coupled with the effects of
global warming, have created an unprecedented demand for air conditioning in the office towers of most urban areas.
Engineers and environmentalists agree that the next five years will see demand increase even further, putting even
more pressure on existing electricity grids. whtbwn ediesnow
enjoys an alternative to conventional air conditioningi on e t h at 0 spriced, and efficientve | |

Enwaveds Deep Lake Water Cool i ng-souréelcdgdy systesn, anchtlee ultinmate |
in renewable, clean, green energy. Deep-Lake Water Cooling uses the icy-cold water of Lake Ontario as its renewable
energy source. During the winter, the surface of the
increases, causing it to sink. In the summer, the surface water warms up, but it remains at the surface because it is not
dense enough to sink. No matter how hot the summer, the water at the bottom remains very cold. Over the years, this
cycle has created a permanent reservoir of cold water on the bottom of Lake Ontario. Enwave has positioned three
high-density polyethylene (HDPE) pipes along the natural slope of the lake bottom to pump water from a depth of
83 metres and transport it to the Toronto Island Filtration Plant. There, the cold water is processed and directed to
Enwavebds Energy Transfer St at i ostatiom.tAt thishstagecheat gxéhangelsdailitate §
the energy transfer between the cold | ake water and
transferpr ocess i s complete, | ake water continues on its p
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Box 1. Deep-Lake Water Cooling (continued)

Reduces electricity use by up to 90% compared with conventional air-conditioning.

Eliminates 79 000 tonnes of carbon dioxide annually i the equivalent of 15 800 fewer cars on the streets of
Toronto.

Cuts 45 000 kilograms of polluting chlorofluorocarbon (CFC) refrigerants.
Saves more than 61 megawatts of electricity annually i equivalent to the power demand of 6 800 homes.

Eliminates the need to install cumbersome, expensive equipment and to dispose of it at the end of its useful
life.

Eliminates 145 tonnes of nitrogen oxide.
Eliminates 318 tonnes of sulphur oxide.

Provides fresh, potable lake water across Toronto.

At its capacity, DLWC will provide enough cooling for 100 commercial towers. Currently, some facilities that are
connected to the cooling system include:

=

= =4 =4 =4 4 -4 -4 4 -4 -4 A A4 -4 -4 -4 -4 -4 -4 -

Air Canada Centre

Metro Toronto Convention Centre North
Richmond Adelaide Complex

Royal Bank Plaza

Steam Whistle Brewery

Union Tower

Maple Leaf Square

Trump Tower

Commerce Court

HBC Queen Street Bay Store and Head Office Tower
Citibank Place

Bay Dundas Centre

TD Centre

Queends Park

Metro Hall/Metro Centre

City Hall (Old and New)

RBC Centre

Ritz-Carlton Hotel and Residences
Toronto Rehabilitation

Mount Sinai Hospital

Only the coldness of the lake water is harnessed, not the actual water, so DLWC provides a truly unique, green
alternative to conventional air conditioning.

Source: www.enwave.com/diwc.php.
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Torontobdbs Green Economic Devel opment Strategy

As a companion to the Agenda for Prosperity, and providing more specific guidance as to a means of

realising the opportunities suggested in ig ity developed &reen Economic Development Strategy
entitled APeopl e, sngEcanomia Groavth end Pnvimrimerttal Quélity in thé @ity of

T o r o (seewwwdv.toronto.ca/business_publications/pdf/green_economic_development_22may2007.pdf

R o Development Strategy are:
Toronto&s Green Vision:

To become a globally recogsgd green industry 1 to support the environment and clean
energy  sector development, firm

hub that catalges innovation and fosters the

, ) formation, expansion and recruitment;
development of new and emerging businesse

that generatdisustainable value to the City, 1 to promote green business practices to
ensure that the demand for environmental

local industry ard its residences, while

supporting the continued growth and services Is strong;

sustainability of established businesses. 1 to enhance business competitiveness and

stimulate job creation.

A critical success factor for th&reen Economic Develagent
Strategyis ensuring that the strategy works in harmony with the o
initiatives within the City of Toronto, including those initiatives th
respond to the economic, social and environmental needs of its citizen

What is Green Economic
Development?

Those programs or initiatives
that encourage retention an(
attraction of companies whic
offer products or services thg

directly or indirectly reduce
the impact on the environme

TheGreen Economic Development&@&egyi e ncour ages
growth and attraction of companies or organisations which offer prog
and/or services that directly or indirectly reduce the impact on
environment. 0 Based on citizel
environmentalnitiatives, and technology development efforts, the strat

The key objectives of the Green Economic

describes how Toronto starts from an excellent position to become a ¢

leader in this emerging green market.

Box 2. Torontobs Climate Change, Clean Air and

Tor ont 06s b o Cluinate nGhange, Clean Air and Sustainable Energy Action Plan
(www.toronto.ca/changeisintheair/pdf/clean_air_action_plan.pdf) will see the City of Toronto and its residents,
businesses and communities take action to cut greenhouse gas emissions, clean the air and create a sustainable
energy future.

The plan was crafted with substantial public and stakeholder input and is designed to achieve and exceed the
Kyoto greenhouse gas reduction target.

I n addition to actions to green the Cityds internal
residents, businesses and community groups, including:
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Box 2. Torontobs @niAmand Sust@ihable Energy Action Plan (continued)

 aLive Green Toronto program to encourage Torontonians to adopt more environmentally friendly lifestyles
and reduce energy use at home, work and on the road;

a framewor k t o r ene whrBoresmentialbdildingssoncrete hig
a pilot program for residential solar hot water heating;

a fAwmedowd source of information on federal, p 1
programs related to energy and the environment;

a plan to promote local food production and increase community gardens;
community energy planning;
a plan to double Torontobs tree canopy;

the development of a strategy to adapt to climate change;

=A =4 =4 =4 =4

a plan to shift taxis and limousines to low-emission or hybrid technology.

The plan calls for initial funding of CAD 42 million for energy conservation measures, CAD 20 million for
renewable energy projects and CAD 22 million for retrofitting City facilities.

Climate change adaptation

In addition to taking concrete action to reduce emissions and mitigate climate change, Toronto is also preparing
to adapt to the long-term changes in weather patterns that are already under way as a result of climate change.

Source: www.toronto.ca/changeisintheair/index.htm.

A number of the initiatives specific to the env
Guide (seevww.toronto.ca/greenguide/index.htrniThe overarching plan for these initiatives will be the
City of Toronto Environment Planvhich is currently in development. The plan is an updated version of
the 1999 plan that will set out the objectives and targets of the city going forward armdowide the
guidance and context for the existing initiatives.

The Green Economic Development Strateggcommended actions dovetail with this broader
framework and fall into six categories:

stimulating a green market demand

enhancing and leveraging patehips with existing networks

mar keting the AToronto Advantageo
leading by example

educaing and expanding the workforce

= =/ =4 =4 =4 =9

supporting existing business

Within these categories are specific recommendations, for example, to:
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1 Formalise aToronto EnvironmentaResearch and Commercialisation Initiatite strengthen
research partnerships in the fields of sustainable energy and environment; to seek avenues for
commercialisation of these technologies, and to link local and international environmental
research to bsiness opportunities.

1 Develop aSustainable Employment District Pilproject to stimulate industrial ecology and
economic competitiveness as a means of creating competitivatageafor companies in the
area.

1 Develop aGreen Home Innovation Centte shavcase and provide education on environmental
products and services to Toronto residents that leveragessaips and current initiatives.

1 Develop a training programme with the business, academic and labour communities to assist
office operations and mafacturing companies to establishtiouse expertise with respect to
running and mataining environmental systems.

I Investigateopportunities to expand the Cityds gree
organise municipal workshops on Green Protamt and methods for stimulating environmental
i nnovation within the Cityds operations, i ncl
environmental products and services for municijgaliand the business community.

The following is an update apecific initiatives that are being implemented under the auspices of the
Green Strategy

One-window utility conservation programme for industry

This initiative seeks to create a enedow utility conservation programme to be undertaken jointly
betweenthe City and its key utility providers, Toronto Hydro and Enbridgargeted at the existing
business community to support best environmental practices and build company industry Sesftiars.
currently working in partnership with utility companiesit.m f or m Tor ont o0s busi ness
the benefits of conservation and available programmes offered by all three parties.

District energy project irthe Discovery District

This initiative seeks to dev eidcavgry Déstriad ia sectionott e n e
downtown Toronto that is home to major universities, hospitals, institutions and associated firms
support the sustainable use of energy, provide stability with respect supply and costs and stimulate new
development inthe area.

A five-year (200913) District Wide Action PlanDWAP) for the Toronto Discovery District has
recently been completed and is currently being implemented. The Action Plan is expected to achieve a
34% reduction in energy savings, a 41.4% redudtiodemand savings and a 10% reduction in water
savings. This translates into an estimated cost savingsA8f 16.3 million. TheAction Planis also
expected to achieve large environmental benefits, including reducing greenhouse gas emissions by
83000tonnes, or 39.4%, which is the equivalent of taking almosD®B cars off the road. Th&ction
Planincludes 29 buildings within the Discovery District.

Toronto Environmental Research and Commercialisation Initiative (VEENUS)

This initiative proposes the fmalisation of a Toronto Environmental Research and
Commercialisation Initiativeto strengthen research partnerships in the fields of sustainable energy and
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environment; to seek avenues for commercialisation of these technologies, and to link local and
international environmental research to business opportunities.

The Toronto Region Research Alliance (TRRA) has been tasked with capturing the green sector and
environmental research currently under way in the Toronto region colleges and universitiegemce|li
continues to be collected and posted on the TRRA welysitei.trra.ca A charrette is being planned to
bring together stakeholders to determine the feasibility of developirgren/Renewable Energy
CommercialisatiorCentre

Green Home Innovation Centre

There are various initiatives under way to devel@reen Home Innovation Centte showcase and
provide education on environmental products and services to Toronto residents that leverages partnerships
and current iitiatives.

Examples of Green Home initiatives that have been launched recently with the support of the CMHC,
include Canuhome and the Now House:

The Canuhome was launched in April,b, 2008 at th&reen Living Show
(www.greenlivingonline.com/torontoshqwand is a travelling exhibit that brings together a unique
partnership in an innovative effort to stimulate sustainable healthy affordable housing across the private,
commercial, educationahnd public housing sectors. In short, the project partners have created the
Canuhome exhibit to educate and empower consumers about what they can do to decrease their utility
bills, improve air quality and help the environment. ®&®@a&v.canuhome.com

Now House is a demonstration project that turned-geg@old World War Il house into a neaero
energy home. The Now House produces as much energy as it uses on an annual basis. The retrofits reduced
green house gas ésrions for this home by 5.4 tonnes annually, reduced electricity use by 60% and will
enable the home to produce enough energy to pay its own energy bills. The goal is to dramatically reduce
the amount of energy used by existing houses in Canada byttietgafinem to net zero energy uséow
House was a recipient of a Green Toronto Aw@ndw.toronto.ca/greentorontoawards/index.nim2009
(seewww.nowhouseproject.cgm

Environmentallmechanical systems training programmes

It was proposed that a training programme be developed with the business, academia and labour
communities to assist office operations and manufacturing companistablish irRhouse expertise with
respect to running and maintaining environmental systems.

At the present time, staffire evaluating the most appropriate method and partners to move forward
on this initiative. Some of this work is currently being conddictierough theBuilding Owners and
Managers Association ( BOMA) entalf Sta@larads a(BESY) progrBmm | di n
(www.bomabest.comBESt showcases the future direction of the commercial redke eistdustry in
Canada and BOMA Canadaod6s role in providing the m
industry.

The BOMA BESt certification builds orthe Go Greenand Go Green Plusprogramme by
harmonising these separate certifications into aegramme. With four possible levels of certification,
users can progress through the programme and continually use the frameworkGaf Geeen Best
Practicesand theGo Green Plugassessment to improve environmental performance and management.
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http://http/www.bomabest.com/

Green Pr@urement

To get buyin and leverage huge influence, the City of Toronto has to become a leader in managing its

operations in a sustainable manner . Cofornis awh i ng t
policies and operations demonstratesvidlee attached to sustainability performance. Fostering integration
of i nnovative sustainability approaches into the

a lens for business opportunity and a strong signal for companies to lotatento.

This initiative seeks to escalate green procurement and methods for stimulating environmental
innovation within the Cityos operations, includ
environmental products and services to municipalitiesthae business community.

The firstGreen Procurement Marketplasea s hel d at Ontari o Centres o
in May 2009. The event provided Torofiiased green businesses with an opportunity to present and
exhibit their products and servicesn addition, procurement angurchasing agents from over
1400rganisations and businesses were invited to attend the Marketplace. More information can be found at
www.ocediscovery.cam

Integrating environmentd design intobuilding design and construction

This initiative proposes the development of a training programme(s) with business, academia and
labour to improve the skill sets of architects, building and design professionals with respect to
incorporatingntegrated environmental design into building design and construction.

Staff are evaluating various opportunities and partners to collaborate with on developing this
programme For example, George Brown College currently has courses specialised in éhesgpart of
its construction programme.

Environmentalindustry capabilities database

As a foundational effort to promote the green strategy, a key initiative to stimulate local company
growth and to attract new companies to the area consisted of thiercrelaan environmental industry
capabilities database and a Toronto consumer market prospectusojreration with environmental
industry association(s) and other orders of government.

The first iteration of the database was produced by the TorontorRBgsearch Alliance (TRRA)
and is available online atww.trra.com The second phase of the project will provide deeper intelligence
about the firms in Torontobs green d&empldyment, whi ch

Environmental workshops fosmall businesses

Encouraging greening within smaller organisations is a difficult task, given the number of businesses
in the city (over 8900) and the range of sectors represented. However, given that thd bullinesses
are indeed small, and the future economic growth of the city is expected to continue based upon the
success of these firms, a special effort is being made in this area.

Workshops are being developed with various chambers of commerce anddah& TAssociation of
Business Improvement Areas (TABIA), an organisation that represer@902Business and property
owner s i n tBbsmessCingroyeinent AteliBIA) to engage the participation of the small
business community imithatifiver oGopeepr Enterprise
programmes that target SMEs, to provide them with opportunities to learn about green/renewable energy
solutions. The first is a morning seminar series that showcases the products and services of
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green/renewable energy firms. The second is a series of workshops that provides SMEs with-timknow
to conform to ISO 14001 standards and develograrironmental Company PoliciMore information can
be found atvww.getcom

Sustainable Employment District Pilot

It was proposed that &ustainable Employment District Pilgroject could stimulate industrial
ecology while at the same time creating competitive advantages for companies within the area.

The Partners in Progct Green(PPG) initiative is being cordinated by the Toronto Region
Conservation Authority (TRCA) with the support of several municipalities, including the City of Toronto.
PPG is a growing community of businesses working together to green their bioioly creating an
i nternati on atobysinessezamoagrnoiusnedd Thor ont o Pear son I nterr
largestairportCanadads | argest e mpldO®hectaees df industrialand commerdial o v e |
land, it is home to 1800businesses and more than employees.

Through new forms of businessbusiness collaborationPartners in Project Greerdelivers
programming that helps businesses reduce energy and resource costs, uncover new business opportunities
and address ewattay operational challenges in a green and-effettive manner.

Major sectors include automotive supply chain, logistics and warehousing, food processing, plastics
and aviation.

The Partners in Project Greeinitiative is being ceordinated by the TorontRegion Conservation
Authority (TRCA) and the Greater Toronto Airports Authority (GTAA), with the support of several
municipalities, including the City of Toronto.

There arel2 major initiatives under way to deliver programmes, services, and projagisteth at
improving the financial and environmental performance of businessesPednson EceBusiness Zone

1. Green Purchasing BlocksThrough green purchasing blocks, businesses can access green
products and services, ranging from office supplies tllimgj technologies, at a reduced rate.

2. EcoEfficiency Audit/Implementation Programme A -iiomd o wefficienay @rogramme.
The programme provides a free wdltikough assessment; a cshiared ecefficiency audit with
a prequalified consultant; an iptementation plan; and assistance with handling grants and other
incentives.

3. Smart Commuting InitiativesThe programme assists employees and businesses facing
transportation issues to create transportation initiatives withiReaeson EceBusiness Zone

4. Waste Rattilisation Projects fAWasted represents resources t|
have been unable to extract value from. This programme assists in completingsgeciioc
feasibility studies, and facilitates waste aggregation, to makglisation more feasible. Finding
new uses for food processing wastes is an early focus.

5. District Energy SystenThis programme brings potential customers to district energy providers.
In addition to linking current energy suppliers to existing consum@ble business cases for
new district energy systems are being developed by identifying energy demand clusters
throughout the region.
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6. Co-ordinated Green Building Retrofithere are almost 2@illion squaremetres of building area
in the Pearson EceBusihess ZoneThis programme is retrofitting conventional roofs to green
roofs and is bringing together building owners and property management companies to reduce
their costs and green their building stock.

7. Municipal EceDevelopment Policy HarmonisatiohVorking with municipal partners to share
and build knowledge and to identify and adopt common practices. Ultimately, policy innovations
developed foPearson EceBusiness Zoneould be transferred to other industrial areas.

8. Green Business Retentiamd Attraction Strategy In addition to greening existing businesses
this programme helps to attract new green businesses. In partnership with its municipal partners,
a formal strategy for green job development and retention is being developed.

9. Business Best Practs and Regulatory Alignment Feedback from business participants
indicated a disconnect between business practices for going green and the regulations introduced
to encourage such activity. This programme acts as a bridge between businesses and,regulators

and ensures policies and regulations to suppo

10. Ongoing Educatiorand Outreach ProgrammesThis initiative delivers education and outreach
programmes to the business community and municipal staff. Education and ourdzsath
passive €.g. posting case studies on thi¢eb site), and activee(g. developing and delivering
i ¢ o wy, as evall as fostering social networking.

11. Greenspace Expansioifhe Pearson EceBusiness Zoné&atures approximately 00 hectares
of naturalcover, with the potential for expansion t@30 hectares. In its efforts to enhance local
green space, PPG work with local businesses to expand natural systems and employee access to
these areas.

12.  Storm Water Improvement®Vith roughly 8000 hectares ofmpervious surface, thBearson
Eco-Business Zontaces a number of stomater management challenges. PPG is working with
businesses and municipahnners to promote onsite stomater solutions, including vegetated
swales, permeable parking or natural kgabing.

Additional information can be found on the websitematv.partnersinprojectgreen.com
Green strategies to supportocaljob creation

The previous section focused on a number of initiativesteieatt building a more competitive green
economic sector and facilitating climate change/environmental improvements at the firm level through
various programmes, partnerships and pilot programmes.

Green strategies can also be a unique vehicle for socialsion and local job development at the
community level. Toronto has a strong history of inclusion. We have worked hard to builgésocamic
supports to ensure that all the people in our city have equal opportunity to share in the benefits gf a health
vibrant metropolis.

May or Da v iTaverRenkbwaleProf@@vww.towerrenewal.ais one of the best examples of
how Toronto is working to ensure that the living conditions of-lo@ome residentsan be substantially
improved through the use of green technology.

Toronto is a city of towers. The region has the sed¢oglest number of highise buildings in North
America (behind New York), numbering som@@ in total The majority of these are ap@ent towers,
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and over 1000 of these buildings are in the City itself. Between the 1950s and 1960s, concrete apartment
towers were the most popular building type. Thousands of units were mixed in withfamgiehomes,
industry, shopping and vast opgpaces.

Today, these concrete slab towers are aging and inefficient, while the open spaces around them are
underused and poorly maintained. These buildings can largely be found irritoseene neighbourhoods.
The Tower Renewal Projectnspired by reseah conducted by E.R.A. Architects in conjunction with the
University of Toronto, combines green technology with neighbourhood revitalisation projects to make
stronger, greener communities across the city.

Officially launched last September at the foobaoE of the towers, the first stage of the project has an
operating budget o£AD 580000 and identifies four sites of interest, representing six buildings and more
than 2400 units, including D00 units owned by the Toronto Community Housing Corporafidme
Tower Renewal Projecstill in its early stages, conceivibge key elements:

1. Green Infrastructure Apartment neighbourhoods that are close together can take advantage of
connections to district and renewabénergy installations, including geothermal heating and
cooling and cegeneration, turbine installations, solarater heang, green roofs, storwater
retention and grewater recycling.

2. Urban Agriculture Some apartment complexes have large tractsrdérutilised derelict lands
in close proximity. This land can be revitalised as urban farmland to generate food and developed
into productive uses.

3. External Cladding or R&kinning One of the most effective ways to reduce energy consumption
is thermd overcladding, whichs something like a winter coat for a naked building. A new shell
of insulation, rain screening and exterior cladding is applied over the existing building. The over
cladding can also support higpeedinternet cables, garbage sepiara chutes or even clean
energy installations like photovoltaics. Thepe is that this will generate new technologies and
formation of new firms.

4. Transit City As the city has grown and urban sprawl has continued to expand the boundaries of
our region,the car has played a dramatic role in our developniidilic transit was given a
lower priority. Now, as we are looking to intensify the downtown areas of our city with new
buildings, we are working to ensure that public transit is made more accedéhire making
system improvements to ensure that communities are better connected with transit than ever
before.

5. Community Improvementdmproved access to natural areas, parks and public spaces, and
enhanced public meeting spaces, such as communityeseatrd libraries, all contribute to
stronger communities. The addition of a mix of useww shops, restaurants or markietsill
provide new services, build stronger communities and reduce the need for car trips.

The city is currently in the processafm i ng consul tants to conduct fic
on three of the four pilot sites. This work calls for the analysis of the sites and surrounding neighbourhood
and the creation and design of a plan to make the buildings more energy efficient.

Tower Renewal i S a no thatxshoulgp laleo be bf bemefitr te danconmeg
communities and lead to greater economic and social inclusion. Beyond reductions in energy usage and
carbon emissions, the pr oj ec burhsodscand bdildingabeteer pracesr y 0 f

to live, and will provide employment and education opportunities through the work required to achieve this
goal. Efforts will be made to involve local residents in this work, and the infrastructure and support
serviceghat are added should help residents on an ongoing basis.
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Box 3. Regent Park District Energy Plan

Toronto Community Housing, Canadads | argest soci al
sustainable utility infrastructure leaders, have forged an innovative partnership, Regent Park Energy Inc., to run a
cutting-edge, environmentally friendly green energy system in the revitalised Regent Park. The new joint venture will
run a district energy system in Regent Park. The system will produce high-efficiency heating and cooling for all the
residential and commercial buildings in Regent Park and will have the potential to generate electricity from green
sources like co-generation, solar and geothermal. The energy generated by the district energy system will keep
400 000 tonnes of greenhouse gas out of the air over 30 years, the equivalent of taking 66 000 cars off the road for a
year. The joint venture supports the Government of On
Toronto 6s Cl i mate Change Action Pl an.

Toronto Community Housing is investing CAD 36 million and will own 60% of Regent Park Energy Inc. to
maintain majority ownership and control. Corix Utilities is investing CAD 24 million for a 40% stake, a significant vote of
confidence in Toronto Community Housi ng-nsomedorhnwunity is Regent
Park.

When fully built-out in 2016, the Regent Park community energy system will serve 12 500 tenants and market
condo owners, and commercial tenants. The system is in the process of being commissioned and will be operational
by May 2009, when the first tenants move into their new homes in Regent Park (see www.torontohousing.ca).

Businessincentiveprogrammes

Under the current cost structure of development in the region, the City of Toronto continues to be a
more expensive place to develop than surrounding suburban municipalities, some of which can offer
greenfield sites that are easier to develbpvas clear that the City could advance the tapeof green
activities and encourage new development through the implementation of some strategic business incentive
programmes that are tied to the expansion and adoption of green/renewable energy policies.

Tax Incentive Equalisation Grant programme (TIEG)

This programme provides property tax rebates for companies that are expanding their operations or
for new companies moving into Toronto. To be eli
Building Development Standardswww.toronto.ca/planning/greendevelopmentihtrand have a
construction value o€AD 1 million or more. Eligible development will benefit from a grant ofta0%
of the increase in the municipal taxes attributable to eligible new commercial and industrial construction
over a 16year period.

Brownfield Remediation Tax Assistance

Thisis a component of the TIEG programme and provides property tax assithaqggogramme is
designed to provide assistancebrownfield properties where contamination has rendered the property
vacant, undeutilised, unsafe, unproductive or abandoned.

Properties qualify for assistance whérewnfield remediation is undertakem order to develop the
property for employment uses, excluding retail. Ancillary retail uses subordinate and directly related to,
and dependent upon, a principal employment use, building or structure will be considered eligible,
including grounefloor retail in an office building.
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Water Saver/Water Buypack Programme

Torontods popul aI0peoplewn 2011, agdrnore wabey serRice9will be needed
for the growing city. Reducing unnecessary water usage will help to avoid building an egpensiv
infrastructure and contribute water for a growing population.

The industrial, commercial and institutional sectors make up 3% of Toronto Water customers, but use
more than on¢hird of the water produced by the City. Some of this water is used needladsbycosting
residents money.

The City of Toronto WaterSaver Programme helps businesses that use a lot water to identify areas
that may be wasting water and offers solutions and cash incentives. Industrial, commercial and
institutional facilities thasuccessfully reduce water use can:
receive a rebate (30 cents per litre of water saved)
control and reduce operating cost

reduce the costs of installing permanent wagaiing hardware and equipment
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run more efficiently.

This programme allows the Cityp buy back water or sewer capacity that has been freed up by
participants who have reduced water use in their operations.

Eco-Roof Incentive Programme

The purpose of thEco-Roof IncentivdProgrammeis to provide incentives to industrial, commercial

andi nstitutional (1 cl) property owhers so that To
better adapted to climate changen fireccocof 6 woul d i nclude green roof.
cool roofs that reflect the sunds thermal energy.

The Eco-Roof Programmewoul d provi de i ncentives for the ¢

designated employment areas. On ayeer pilot basis, the programme would also provide incentives for
new large ICI buildings citywide that are subject to the psedoGreen Roof Bylmw requirements
(www.toronto.ca/greenroofs/index.h)mr'he programme would provide incentivesGAD 50 per square
metre of green roof up t6AD 100000 per award an@AD 2 to CAD 5 per square metre of cool roof, up
to CAD 50000 per award. Initial funding for EdRoofs was approved in 2007, totalli@\D 2.4 million
overfive years. Additional funding o€AD 200000 per year would be provided by Toronto Water, to be
specifically allocated to green roof projects. For more informationysee.toronto.ca/livegreen/bus_eco
roof.html

13t


http://http/www.toronto.ca/greenroofs/index.html
http://http/www.toronto.ca/livegreen/bus_eco-roof.html
http://http/www.toronto.ca/livegreen/bus_eco-roof.html

Box 4. Zerofootprint Toronto

The City of Toronto is pleased to offer residents, businesses, neighbourhoods and community groups a new
weapon in the fight on climate change, Zerofootprint Toronto!

Zerofootprint Toronto is an innovative Web site that lets you measure your carbon footprint, see the impact of
your lifestyle choices, and get information and tips to help you reduce it. It combines a carbon footprint calculator with
an interactive Web site that encourages you to join others in the fight against climate change.

At Zerofootprint Toronto, you can:

f calculateyouricar bon footpri nt ;ydurelease mto therair amat resutfof yaiOeveryday
activities at home, work, and while dining, shopping and travelling;

get practical tips to reduce your footprint, and see the impact they will have;

customise the carbon calculator to reflect your lifestyle;

= =4 =4

compare your carbon footprint with the footprint of others;

9 share and compare information and tips to reduce your footprint with others.

Source: www.toronto.zerofootprint.net.

Conclusion

Toronto is in the process of advancing a number of different initiatives to advance its green sector. Its
multiple objectives includegrowing a robust new industrial sector and associated manufacturing and
specidised service jobs, enhancing the quality of life through climate change and environmental
improvements and creating some targeted initiatives to ensure that these benefits accrueinodomeer
neighbourhoods. These initiatives are limited by staff andntial resources available to the city and
could be accelerated and become more robust if they were more effectively supported vertically, for
example, greater alignment of provincial and federal tax policies to support intensification of employment
and transitbased employment, piggybacking support for environmental incentives like provincial and
federal tax support for TIES brownfield remediation and other initiatives.

As noted in the introduction to the Cityo6s Agen

fiThe current anadngoing trends of globalisation and urbanisation mean that place

and the attributes of place matter more than ever in attracting increasingly mobile
talent and capital. Economic, social and environmental issues of national and
provincial importance @y out in large urban regions, which offer an efficient place

to deal with contemporary challenges. Cities are the front door of global change, and
as such have become an urban paradox, where dense concentrations of people and
activities are both the nexud creativity and valuadded activity but also locations
where distress is often most acotgp. 8).

Toronto has, with little or no jurisdictional authority, but by virtue of being the order of government

closest to the grougldolmald @hardeod iflrmind!l y otoa k eorf ©
the distance between the environment and the ecorlareg. doing, its future is bright.
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AGGLOMERATION, ACCES SIBILITY, ATTRACT IVENESS: THE OTRA®LEACTOR OF
URBAN ECONOMIC DEVEL OPMENT

By Fabio Grazt
International Research Centre on the Environment and Development (CIRED),
Paris, France

This paper offers an econ@mpolicy analysis of urban economic development. It discusses findings
from an integratednodelling analysis that accounts for feedback mechanisms between cities and
more aggregated dimensions of the economy. For the purpose of presenting policy itisights,
fi A&drivers of urban economic development are identified: agglomeration, which deals with |spatial
positive externalities arising from concomitance of size and proximity of the economic actjvities;
accessibility, which relies on urban (transport @#uilding) infrastructure endowment affecting the

local market potential; and attractiveness, which has to do with expectafiohsue market]
performance and local environmental conditions. Special attention is given to the investigation of how
spatial plicies at the city scale may contribute to battle global and local environmental degradation
arising from energy use, while still boosting local economic growth.

Introduction

Despite repeated and widely supported claims for international action to enkastainable
development, implementation has been slow and far from comprehensive. An important reason is the
difficulty of translaing the general and arguably vague notion of sustainable development into concrete
principles and actions at local, regibremd national levels, where governance is most concrete and
effective (OECD, 2006) . The analysis of the econ
environmental management contributing to a sustainable development, even as it alloevslifgimittion
between sustainable and unsustainable land use, transport and trade. What is more, it makes it possible to
link policy instruments and goals to concrete strategies concerning locations of settlements as well as
firms, and interand intraregonal connections.

This paper considers spatial sustainability at the urban scale of analysis, as based on bioghdocal (
guality) and global criterig.e.c ar bon di oxi de emi ssion). We make us
and mean a locathal system where minimal degradation of the local environment is accomgmgnied
minimal production of greenhouse gases (GHG). In other words, by carrying out policy measures aimed at
more effective urban design, housing stock, traffic congestion andsdaliys local governments foster a
strategy that controls climate change and raises the quality of life of urban dwellers. As a result, the city is
not only lowering the likelihood of global climate change, but also contributing to raise its own
competitveness. The reason for taking action at the local level lies in the recognition that sustainable
development can only come through institutions promoting businesses that create wealth, lead to
technological progresand encourage innovative lowarbon tebnologies.A proliferation of such local
initiatives that aim to expand the Agreen econor
sustainable tourism, sustainable mobility and the green building sector.

Urban sustainability and urban economavelopment can then be seen as consistent with a range of

development patterns of local systems, where environmental andesociomic factors interact to
contribute to that development. In this fashion, the fundamental principles of sustainable developme
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which are broad and abstract in natwran begiven more concrete connotations. Treatment of urban
economic development from an economiodelling and policy standpoint ideally requires combining
dynamic, spatial (including environmental) and econorm@mnponents of models. This might be
operationalised at the concrete level of urban systems and transpantré-urban commuting and inter

urban transportation) networks, which have more than once been called for in the literature of sustainable
devebpment (see van den Bergh and Verbruggen, 1999; @rakj 2007).

This paper attempts to offer such a comprehensive framework, discussing the policy implications that
arise frommodellinglong-term paths of urban development on both economic growttglkaadl carbon
emissions. Against a backdrop of increasing fear that curbing global warming may turn out to have harmful
econonic consequenceslue to the high costs of ambitious GHG stabilisation goals, this paper underscores
the role of local urban polies as complementary to broader international climate strategies. In particular,
we wish to emphasise the role that cit@s playin reconciling climate control, economic growth and
urban competitiveness. We distinguish between three factors that daeteth@ urban economic
devel opment : aggl omerati on, accessibility,-Aand a
factoro.

The method

From a methodological perspective, we set three different research questionghat extent the
Atr-Apfactordo matter s i ni)whdtthe poténtiamafor spatialipalicy gtehe citg b a t €
scale to achieve GOmitigation;iii) what the inherent offsetting mechanisms and possible synergies are
between local economic development strategies broader international policy tools for climate change
control. In order to find appropriate answers to the above set of questions, the paper has developed a model
that accounts for feedback mechanisms between cities and more aggregate dimensiorsaniothg.
Understanding those mechanisms is crucial for informing the design of policy that considensnlong
trends of aggregate indicators of both local and global economic development.

The model is described elsewhere (Grazi and Waisman, 2009), butliae description is given here
for completeness. The framework developed in Grazi and Waisman (2009) allows for the interaction
between metroegions (cities) and the national macroeconomic activity, as well as carbon emissions
affecting climate changéllo achieve this, we draw on the new economic geography (NEG) theoretical
approach (Krugman, 1991), which allows for agglomeration positive spillovers and advantages from trade
in a set of metrgegional systems, withoth localand transboundary (globahvironmental degradation.
The OECD Metropolitan Database is used to modelbtgaviourof metro regions. The NEG metro
regional model is built to be incorporated in théernational Research Centre on the Environment and
Development(CIRED) Impact Assesnent of Climate Policies (hereafter referred tollascLIM -R)
(Crassouset al, 2006), a global computable general equilibrium (CGE) dynamic recursive model of
economic growth, international trade, and ;&nissions. Modular integration witlvACLIM -R endles
capturing the global environmental impacts stemming from all activities associated with urban land use
and translating these through negative externalities into policy effects. The result is a quite accurate
description of longermpatterns of urbarrggional and global sustainability.

Results discussion

Here we present insights from tieodelling scenario analysis developed in Grazi and Waisman
(2009) and offer an explanation of the mechanisms underlying economic growth, climate change control
and cty competitiveness. To thend three factors of urban economic development are identified, namely
agglomeration accessibility and attractiveness For each of them, we provide both qualitative and
guantitative discussion.



Agglomeration

The term agglometimn refers to the clustering of economic activities in space, which can be
considered at different degrees of aggregation: sseale agglomerations of highly specialised production
sectors (industrial di st r i cstsdajgesdale &gglomPratiants that eftenfi t e x t
cross over state onationalboundari es, s uc h m@manufadtunirg beltJ (mcludiegd St a
northeastern and central northern states, roughly between Chicago and New York City) anchtieel so
E ur o p e aBanaria Hre traditional regions of heavy industry of the northwest extending towards the
Mediterranean) (Ottaviano and Puga, 1998). When firms and people concentrate in space, close proximity
of all complementary types of production facilities allow emoit agents to benefit from economies of
scale, minimal transaction and communication costs, common labour markets and shared technical know
how. Many intermediate commodities and final goods become available at low cost in agglomerated
economies (Grazt al., 2007) . This is sometimes referred to
lies behind the concept of Marshallian externalities, which assumes that the combination of size and
proximity of economic activity in agglomerations ensures a widleour markt, alowing for better ce
ordination between workers and jobs. In this study, we refdtiggpghenomenos i mp | agglomeratidgh
effect®, meaning all the advantages that represent all positive externalities associated with agglomeration
(Anaset al, 2001).

It is widely recognised (Fujita and Thisse, 1996) that economic activities are unevenly distributed
through space, and that they are found clustered at different degrees of agglomeration (cities, regions,
countries), with different impactin the surrounding territory. Attempting to define the determinants of an
economyébés geographical di stribution and why and
tendency toward spravid necessaryo draw a clear picture of concepts likedaded interregional trade
and fair economic growth, which in turn are fundamental to a spatially sustainable economy. In other
words, understanding agglomeration is central to the comprehension of sustainable spatial urban economic
development. A recent &nch of economics, the new economic geography (NEG), has been developed to
analyse the relationship between location and distribution of economic activities. The birth of NEG dates
back to Krugmands work (1991), nationallfoomsgdseddy Dixit r st
and Stiglitz (1977) can be traced in his previous work (Krugman, 1980). Since then, many other
contributions have developed the analysis of economic (centripetal and centrifugal) forces that operate in
shaping the spaesconony. Among the most important are the works by Fugtaal. (1999). The
underlying mechanisms of agglomeration vs. spreading forces occur via a threefold effect. Consider the
case of two regions, across which the economy spatially distributes.

1. The first efect concerns the price index, which is induced to decrease due to an increased

number of firms (varieties) playingiRe gi on 10s mar ket . In turn, t
each firmbébs demand for wvariety of t hdeandc o mp o s
correspontchg marginal revenue. Thpr i ce i ndex effect thus <cl ear

Region 1, ating as a force for dispersion, which stimulates spreading (the partial equilibrium at
the starting point was stable, forcitige firm to move bck to RegiorR).

2.  The second effect is income related. In particular, the new economic structRegion 1
demands additional l abour, pushing up | abour e
Region 1, demand for varieties increases, which ghifts both demand and the corresgogd
marginal revenue upwards. In turn, profits in Region 1 increase. This effect acts as an
aggregating force, stimulating agglomeration in Region 1 (partial equilibrium at starting point
was unstable, and new firmslibe joining Region 1).

3. Finally, a third force enters the picture in the lang equilibrium, where wages in the two
regions must be equalised by definition. As a result of unbalanced distribution of labour forces
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due to labour mobility towardBegion 1,wages in Region 2 are falling, decreasihgcosts of
producing in Region 2: as a result, both production average cost and marginal cost shift
downwards. This gives rise to an increase in profit in Region 2, which causes other firms to move
back from Rempn 1. This effect acts as an aggregating force, stimulating agglomeration in
Region 2. Migration of firms ends only when wages are equalised across the two regions.

In the light of what has been stated so far, it is justifiable, in a more spatiallyedesatle of
investigation, to interpret urbanisation processes as the result of agglomeration prevailing over spreading
forces? On the one handh larger number of firms in fact implies shipment of production factors and
intermediate commaodities, which tarn implies transport, which in turn requires infrastructure. On the
other hand, increased demand for labour also demands more infrastructure and services and a highly
organised institutional structure. In the remainder @ thscussion, expressionkle fAaggloomer at
Aur bami st uoméa n )i ud edrmanidt aginie iasedyinterchangeably.

Accessibility

As discussed in the previous section, when looking at a small scale of agglomerafioiti€s and
metraregional), Marshallian techral externalities are the basis of spatial clustering of firms and
individuals. Yet for larger, often transboundary agglomeratiergsthe US manufacturingelt), where the
economy acts as a network system in which local markets are interlinked, wio reeebider the other
forces at play. The spatial location theory (Smith, 1979) posits that locational preferences by economic
agents emerge from the interplay between two effects: the rsriking effect and the cestving effect.

The marketseekingef ect refl ects the idea that in | ocating
towards the biggest market, which ensures the largest demand, whereas-$shwingstffect captures the
tendency of firms to reduce their production cosfdwpuring the market closest and bestnnected to the
surrounding network. We consider the two effects jointly and refer to them amaitketaccessibility

effect Hence, accessibility reflects the availability of a system of connections that takes place Iietéwee
market and the surrounding network system and is a function of infrastructure endowment.

For the purpose of this analysis, which focuses on the interaction mechanisms between cities and local
versus gl obal e nvi r oonhweelisingudsh twe typeseof infradtricturg defersninipgp |y
the degree of accessibility of a spatial market: building and transport infrastructure. The two differ via the
notion of static versus dynamic spatial connotation: while building infrastructure mainly suppeat
interactions between agents and activities, transport networks have adwstgece, global feature. Each
is discussed in the succeeding sations, along with their implications in the environmental debate, with
special attention to climate ahge.

Transport

Transport activity is vital for the health of the modern economy. Raw materials and commodities need
to move from their source location to their final destination. People, and hence human capital, face
increasing distances, mainly relatedcommuting from their residence to their place of work. Historically,
GDP growth and the expansion of the transport sector have been strongly correlated, while road transport
has grown even faster (Green and Shafer, 2003). Figure 1 shows the alnaosteliaigonship over the
recent decades between growth in the use of cars and per capita GDP growth.
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Figure 1. Use of car and per capita GDP between 1970 and 1995
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However, there is a strong contrast between the increasing-winldddemandfor mobility, and the
associated environmental degradation. As the data seem to confirm, emissions of carbon digkitdee(CO
principal greenhouse gas (GHG) produced by the transportation sector, have steadily increased along with
travel and energ use over recent decades. According to IEA data (2001b), the transportation sector
accounted for 24% of world energglated CQ emissions. In developed countries, emissions of carbon
dioxide from the transport sector are projected to grow at the rat&%f per year up to 2020, while in the
developing countries and economies in transiteog.China, Brazil, India, Indonesia) projections estimate
a growth rate of 4.0% per year and 3.3% per year respectively (IEA, 2000). These numbers should give a
measue of the relevance of transport to global warming. In contrast, the growth rate of greenhouse gas
emissions from other major sectors is expected to be lower.

The rapid increase from t-widenGpemisstons éfmaidlyadeetto t wo
trends in road transport, which overshadow the other transport modes, accounting for 91% of passenger
travel and 75% of goods transported. Associated with passenger traffic, road transport accountsdor 60%
70% of increases in total emissioie autombile is the main factor imputeth this figure, as travel
patterns in most developed countries are progressively more dependent on it (IEA, 2001b). Levels of
mobility and car ownership have risen substantially over the recent past, and that trend sfents lik
continue. As a consequence of the increasing demand for mobility, car ownership by 2020 is likely to have
risen by 50% from todayés figures (CEC, 2001).

Transport is one of the most important energy end users. Given the rapidly growing ratelafahe g
economy, the relatively low price of fossil fuels and the uncertain praxfeskifting to other energy
sources, C@emissions are likely to increase substantially during the 21st century if additional policy
measures do not intervene to slow dowis thrend. Figure 2 gives an idea of the magnitudtheflikely
increase over time in carbon emissions from passenger transport modes.
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Figure 2. Recent trends and future projections of CO2 emissions from passenger travel modes
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In order to reach higher effectiveness in climate change control, those policies need to take better
account of the spatial distribution of emission sourdésdelling and analysis of climate change in the
progressiortowards more effective climateolicies have long been dominated by aggregate approaches
with a national and international perspective. This has been accompanied by a neglect of spatial
organisation and its impacts on transport. Here, the attention is focused on a complemenaagidochl
scale of analysishat can inform the design of spatial planning policies for combating greenhouse gas
(GHG) emissions, and GGOn particular. The relevance of this has been underlined by, among others,
Githekoet al. (2000), IPCC (2001), Grazi anén den Bergh (2008), and Gratial. (2008). An important
contributor to GHG emissions at the local and regional level is urban transport. A local or regional scale of
analysis makes it possible to assess the potential contritnftigpatial organisatio and related spatial
planning to a reduction of GHG (mainly @@missions from the transport sector.

Buildings

Buildings are the formal expression of the spatial structure of an economy. Historically, new
construction techniques have been gradually ldgeel that have allowed for the vertical dimension of
urban landscapes from the previous horizontal, sifagteély dwellings. This has gone along with an
increased degree of freedom in managing urban space, and drexage possibilities for effectively
planning the available space. Indeed, the increased leeway for shaping building possibilities and the
simultaneous demand for expansion of transport affords a large number of paths for urban spatial
development, each affecting the economy differently: foban sprawl to densification, from mixed to
specialised land use.

Besides being one of the key growth factors, the building sector is also one of the major energy
intensive sectors: taken together, residential and commercial buildings account for 4@¥doémvergy
consumption (IEA 2006). The building sector is also responsiblethfer 23% of GHG emissions
(IEA, 2006). What is even more alarming is that this trend is expected to grow 1% annually up to 2030,
according to IEA projections (2006). It is cletat improving energy efficiency in buildings is key to
control climate change. Energy policies tending in this direction are being implemented at all
administration levels. Figures 3 and 4 show the relevant contribution of the buildingtsectergy se.
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Figure 3. Share of final energy use for residential and commercial buildings by source
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Figure 4. Household energy use by end use
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Let us now turn to consider the policy implications from general equilibsimulations on the
impact of densification policy aimed at reducing urban energy use (from building and transportation
sectors) on more aggregated aspects of the economy, via the influence on infrastructure supply. We posit
that he OECD governments deeido support infrastructure policies at the city scale that have the goal of
reducing domestic dependence on energy import and reducing GHG emissions through lowering the need
for transport. This type of policy takes the form of increased urban dengitg ir8 largest OECD metro
regions. From amodelling standpoint, lte spatial policy takes the form of a constawgrtime annual
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additional increase of density with respect to the baseline scenario. More specifically, the additional
density increase rats set to double the densitrends observed in the 2005 time frame. This implies

that a differentiated rate is considered across the OECD (blocks of) regions. Conditional on their initial
spatial setting, the metro regions will offer the potential faldivaerse magnitude of the densification
pattern. This is done to reflect the realistic view that the denser the metro region, the more dificult (
costly) it is to make it more dense (as in the case of Japanese and Korean metro regions). In sem, we tak
1.7% annual rate of density increase for the United States and Canadian metro regions, 1.6% for those in
Europe and Australia, 4.6% per year for the metro regions of Mexico and 0.56% per year for Japanese and
Korean metro regiondnvestments that areecessary to implement the infrastructure policy enter the
general equilibrium computation as the reduced external costs the policy indufies-ydar delay is
assumed between the time at which investments are put into operation and their actual #ffeciriban
structure Figure 5 illustrates that the densification policy allows up to a 0.6% drop of OEGD CO
emissions from automobile transport by 2030, thanks to the decrease of mobility at the urban scale
associateavith lowering commuting in denserhan areas.

Figure 5. OECD CO; emissions from automobile transport under densification policy with respect to baseline
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Source: IMACLIMI R simulations.

Such a densification policy acts through two mechanisms that have been described above. First,
incres i ng density entails spati al reorganisation
construction activity. Second, transport infrastructure is implemented so as to reduce congestion
externalities that are likely to happen when acting only orbtliging component (that is, in the case in
which buildings are built to fill the voids in the metregional area). The net effect of such aocdinated
policy at the city scale is the improvement of accessibility to the labour and goods markets, which
utimately allows a transfer of the | abour force
emerge in such a context. Figure 6 illustrates the magnitude of the labour transfer at the OECD scale,
which reaches more than 10 million workers B3@.
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Figure 6. Labour force transfer in the OECD as a result of better accessibility in a densification policy context
(in millions)
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Source: IMACLIMT R simulations on OECD metropolitan data.

Attractiveness

Previous studies define city attractiveness as dppeal to firms of carrying out activities in a
particular urban market (Berg, 1999). This in turn depends on the size of production the firms are able to
realise relative to that of other sites of the same network. Considering the attractivenessatlynaimnc
indicator measures the (myopic versus perfect) expectations on production volume that a firm can realise
by producing in a certain location. The integrateodellingframework extends this concept and defines
the attractiveness of a urban/metegional agglomeration as the resulting net effect of four different
factors: expectation of production volume, capital return, marketgsidiocal environmental conditions.

Concerning the first three indicators, we find a positive correlation betwiesa aind attractiveness.
For the sake of brevity, we present graphical results only for the impact of production on the attractiveness
of the 78 metro regions included in the OECD metropolitan dataset-{gee=7). Results show that
expectations about pduction (as captured by average production growth rate over the time period
considered) and attractiveness are positively correlated. This reflects the positive effect of higher
expectations of local production on the attractiveness of the metro regisidexed.
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Figure 7. Change in attractiveness and volume of production across OECD metro-regions
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Allowing for capital return in the computation of the attractiveness indicator makes it possible to

describe the production side of city economies in a more comprehensive manner. It in fact introduces a

conceptual innovation of our approach with respect to standard NEG frameworks that better fits the

modern structure of the production sector, wheresitats are taken as a result of tradis between

firms©o

profits

and managersdéd and

shar ehol

der s o

attractiveness are not shown here, as they are qualitatively similar to those obtained fotioqprodu

expectations (seleigure 7). The analysis has in fact shown a positive correlation between return on capital
and attractiveness that reflects the incentives for investors to settle in urban locations in which higher

returns on investments are expelcte

Finally, local pollution is considered as a driver of attractiveness, since firms compensate labourers

for the negative externalities they suffer when entering the megion economy. In thenodelling
analysis behind this discussion, this is formaisierough imposing a higher wage in the more polluted

metraregions. As a consequence, higher pollution is expected to undermine the attractiveness of a metro

region. In order to quantify the effect of productioduced local pollution on attractivenesssinecessary

to isolate attractiveness from the positive effect of higher production (see discussion above). To this aim,
we compare the change in attractiveness obtained in the absence of any local pollution with the one

obtained when local pollution &ctually considered. Figure 8 reports the results.
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Figure 8. Change in attractiveness and pollution emission across OECD metro-regions
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Local pollution positively affects the attractiveness (adwed by a positive difference between
attractiveness with and without local pollution) when the meggion considered features a slower growth
(or even a decrease) of local pollution over the time period analysed. In other words, the attractiveness of a
metroregion is negatively affected by local pollution. This justifies in particular the implementation of
local policies to limit the productieimduced negative externalities to enhance the attractiveness of the
metraregion.

Conclusion

This paper hasftered an economic policy framework of spatial configurations of economic activities
and labour population on the lotgrm development patterns of the local economy. The starting point for
the analysis was the notion of urban sustainability, which defenestuation in which an urban
agglomeration configuration is consistent with economic development, sustainable resource use, pollution
and global carbon emissions affecting climate change. To study the relationship between spatial patterns at
the urban adh regional scale and sustainability in a way that is consistent with economic theory, we have
presented an abstract of results from an integratedelling framework, which has been described
elsewhere. Themodelling framework developed bridges two diffateapproaches, namely the new
economic geography (NEG) theory for the analysis of location choices of the spatial economy and the
CGE framework for climate policy evaluation. In particular, the CIRED Impact Assessment of Climate
Policies (MACLIMTR), a gldal CGE dynamic recursive model of economic growth, international trade,
and CQ (carbon) emissions, was employed. Modular integration im#cLIM -R enables capturing the
global environmental impacts stemming from all activities associated with urbamsenandranslates
these through negative externalities into policy effects. The result is a quite accurate description of local
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versus global sustainability and urban economic development, which helps inform the design of effective
spatial policy to combl climate change and boost local economic growth.

We accounted for three drivers of urban economic development namely, agglomeration, accessibility
and attractiveness and j-Ai ft@lcAggiomérdtiandealst with spatise m a s
positive externalities arising from the combination of size and proximity of the economic activity. We have
provided information on the underlying economic mechanisms leading to agglomertattmssibility
relies on urban (transport and building) infrastuue endowment affecting local market potential and
global climate change. By means of simulations from the integratatklling analysis based on the
OECD metropolitan dataset, we have described the relation between spatial densification policies at the
city scale and labour market, on the local scale, and aggregated carbon emissions from the automobile
sector, on the global scale. A positive effect of the spatial structure of-ragtoms has been found on
both job creation and carbon emission reductian a twofold simultaneous effect: on the one hand,
densifying space leads to renewing the stock of buildings, which in turfagotgablyon the construction
sector by boosting technical progress. This mechanism is finally responsible for respeictivebsed
labour opportunities in the construction sector and increased potential for-effesigyt buildings due to
increased labour productivity and hence decreased construction costs. On the other hand, augmenting
urban density produces a doubly bisial effect, in that it reduces commuting distance and thus both
automobilerelated carbon emissions and local pollution. Finaltiractivenes$ias to do with expectations
of future production, capital return, and local environmental conditions. Ttegrated modelling
framework extends this concept and defines the attractiveness of a urbamégiemal agglomeration as
the resulting net effect of four different factors: expectation of production volume, capital return, market
sizeandlocal environnental conditions. We have shown graphical results from a simulation exercise on
the effect of each indicator and the métree gi ondés attractiveness. The res
first three indicators on attractiveness, which tends to inereéh the intensity of the economic activity.

As for the pollution effect, a negative sign is found in the correlation function between local environmental
externalities from the production sector and metigional attractiveness.

Taken together, polies that affect urban form, such as spatial planning and/or transport pricing
schemes, deserve more attention in both environmental and climate policy debates, as they can contribute
to a reduction in local pollution and global greenhouse gases. Concelimiate change, combating GO
emissions through spatial and transport policies may be a wise daesinstrategy with respect to other
types of climate policies, such as externality taxes on fuels. Nevertheless, the two types of policy are
generally commmentary, and in the long run, may need to be implemented simultaneously. In addition to
positive environmental effects, thanks to revealed general equilibrium feedback mechanisms between
urban density, commuting external costs and labour productivibigstbeen shown that implementing
spatial policies at the city/metregion scale may be compatible with urban economic growth.

Notes
1 | am grateful to Laure Lampin and Henri Waismangfecious research assistance. All errors are mine.
2. According to Nary (2001), this happens for sufficiently low transport costs and a large share of

expenditure omanufacture
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SESSION 2A
GREEN GOVERNMENT: WH Y CO-OPERATION ACROSS
LEVELS OF GOVERNMENT IS ESSENTIAL?
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INNOVATIONS IN MULTI -LEVEL GOVERNANCE FOR ENERGY EFFICIENCY *

By Sara PasquierNigel Jollands and Emilien Gasc
Energy Efficiency Unit
International Energy Agency

Introduction

RecentlA analysis highlights member countriesd
efficiency policy(International Energy Agency 2009)

Despite creating a plethora of national and international regulations and voluntary programmes to
improve energy efficiency, countries are far from achieving full energy efficiency potaatads all
sectors of the economy.

A major challenge, among numerous barriers, is policy implementation. One strategy that many
national governments and international organisations have used to address the implementation issue is
to engage regional and klcauthorities. To that end, many programmes have been created that foster
energy efficiency action and collaboration among levels of government.

This report identifies programmes where multiple levels of government are actively collaborating
to implementener gy efficiency. Thi s coll abor-etel on [
governance f or en e r' Byshadrgfessans leamnedyfdom dail lpréditiBners in
the field, the IEA hopes energy efficiency policy makers at all levetgpoeérnment will be able to
identify useful multilevel governance (MLG) practices across geographical and political contexts and
use these to:

9 design robust programmes
1 modify existing programmes

1 connect and share experiences with other policy makehnssifi¢ld

! The excerpts in this report are from the information paper Innovations in-k\aii Governance for Energy
Efficiency prepared by Nigel Jollands (Energy Efficiency Unit Head), Emilien Gass(ttant) and
Sara Pasquier (energy policy analyst) at the International Energy Agency. For a copy of the complete
paper, go tavww.iea.org/Textbase/publications/index.asp

The Informato n Paper 6s preliminary findings were presented
to Confronting Climate Change hosted by the Oiggion for Economic Development (OECD) and
the Spanish government.

The paper was made possible by a Voluntaopt€bution from the Government of Switzerland. The authors
would like to thank the many people who were interviewed and who provided information on the
diverse range of muHevel governance arrangements covered in this report.
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Approach

The analysis in this report builds on past MLG frameworks and pays special attention to the
motivations, objectives, organisational structures and funding dimensions of each MLGEE
programme. It also provides insight into communicationlsio evaluation processes, issues of
jurisdiction and historical perspectives.

Unlike in previous MLG studies, the analysis in this report is based primarily on thirty MLGEE
casestudies. Information on most of the MLGEE case studies was collected lthredgpth, semi
structured phone and fateface interviews and written questionnaires filled out by programme
managers.

The thirty casestudies are from twenty countries around the world (Figure 1). Most of these case
studies are drawn from Europe. Térare European Union (Elihitiated arrangements and several
others are EHunded. North America and Oceania account for five and fourstasiées respectively.
Asia and South America provide one case u d y e a cChies fol Qirhake IPrdtectigns global.

No casestudies are from Africa.

Figure 4. Geographical distribution of the case-studies

- Countriesvith MLGEE casstudiesconfinedto nationalborders

CountrieshostingregionalMLGEE casstudie{EY

Countrieshostinginternational MLGEEase studies (ICLEI)

Summary of findings
The report finds that there is no one single

take advantage gqiublic-sector institutions already in place to coordinate programmes (for example,
the FrenchEspaces Info Energiare mostly hosted by public local and regional energy agencies),
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while others use existing nagovernmental associations (for example, W&rmZones Compann

the United Kingdom is property of the charity National Energy Action). Still other MLGEE
arrangements are formed under new structures to coordinate activities (for exameptg, Efficient
Cities of Ukraing or establish advisory comttees and council<CONCEREN Belgium).

Overall, the casstudies tend to rely on voluntary participation and tend to be initiated by
national or international governmental bodies. Some involve grants (for example, the
Klimaatconvenanin the NetherlandsAnd have been strengthened by recent economic stimulus funds
(for example, theState Energy Programmi@ the United States and, indirectly, t@®venant of
Mayorsin the EU). Others include a competitive process where project proposals that best meet pre
set objectives are awarded funding (for exam@;O-Model Cities in Japan, Wettbewerb
Kommunaler Klimaschutin Germany) or public recognition (for example, tBaropean Energy
Awardg.

Still other casestudies address capacity constraints and provideaipalities and/or households
and businesses with energy audits (for exampleEtiergy Efficiency Agreemenits Finland) and
training and information on best practices (for examiBlegrgy Info Pointsn France). Cooperation
with municipalities may tagt government facilities (for exampl€rown Energy Efficiency Loaifor
the municipal sector in New Zealand) or the wider local communityL{dcal Promotion Progrann
New South Wales, Australia).

Motivations and objectives

From the thirty casstudies, we found five [Motivations and objectives: key point
overarching motivations for establishing MLGE|T We can identify five motivation
arrangements (séggureb): themes;

1 All casestudyset clear

1. Compliance with national/international legal objectives;

provisions. Most often, MLG arrangements at
established specifically to achie objectives set|§ Too many objectives can be
by national governments. These objectiv challenging;

commonly relate to international agreements
CO, emissions reductions (Kyoto Protocol, E T
Aibur den -refatedh decisiogs) or energ
efficiency (such as the recently upgraded E
Directive on the Energy Performance 99 MLGEE managers need to
Buildings 2002/91/EC). Examples of castedies understand the full range of
that have been established to achieve natid (stated and implicit) objectives.
objectives include the DutcBlimate Covenant
andSwissEnergyjn Switzerland.

One way to deal witmultiple
objectives is t@rioritise
objectives over time;

2. Economic development Many programmes
such as the Edunded Local and Regional
Energy Agenciea r e e s t aprdmote doaablandt econoiinic cohesion and promote the
creation of small and medium enterprises Cowemant of Mayorsfor instance, aims to
ficreate stable local jolds.

3.  Co-operation in federal cowntries. Three casstudies were established in Federal countries
with the aim of achieving greater cooperation between different levels of government. For
example, in Belgium, motivations for thEONCEREENOVER forum stemmed from
entangled jurisdictions @ energy efficiency. In Canada, tiessistant Deputy Minister
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Steering Committee for Energy Efficiermiyns to remedy potential programme duplication
in the various Provinces (regions). In SwitzerlasdyissEnergycontributes funding to
Cantonal energy pigies in exchange for matched levels of funding from the Cantons.

National government outreach to local communities National governments often use
MLG as a means of promoting national policies and targets in local communities. For
example, in France, thenderlying motivation for openingspaces Info Energie (Energy
Advice Centres)ies in the perception that sidéwvels of government are much better
connected to individuals.

Fuel poverty reduction. Programmes specifically targeting fuel poverty accountificee of
the casestudies featured in this analysis (thew-Income Retrofitting Projecin Greece,
WarmZonesin the UnitedKingdom and theWeatherization Assistance Program the
United States).

Figure 5. Primary motivation for creating the MLG arrangement

® Compliance with
national/international
legal provisions

B Economicdevelopment

= Cooperation in federal
countries

B Outreach to local
communities

Scope and structure

The scope and structure of a MLGEE programivee,the range of MLG activities and the
elements that define how levels of government interact, is important.

Scope

Two important issues to consider redjag the scope of an MLGEE include how may
government players are involved (level of inclusion) and the type of measures promoted.



The level of inclusion

Most casestudies covered in this report involve twae
levels of government (bilateral). Although casesolve all | The level of inclusion: key points
kinds of governmentfew target the county level (on{f Most MLGEEare bilateral
notable exception is theEnergy Efficiency and agreements
Conservation Block Granh the United States). 1 Few MLGEE target countievel

Examples of Dbilateral arrangements inclu government

CONCEREENOVER in Belgium, a forum where thgqq The question of which, and how

federd government and the regions discuss the potential many, levels of government to
cooperation in energy efficiency, afto-Model Citiesin include is a critical issue for
Japan, where the national government o a policy-makers

competition for cities.

Multilateral arrangements usually include representatives from tternational, national,
regional and municipal levels, as well as of the civil society.Himepean Energy Awarscheme and
the Local and Regional Energy Agenciese examples of multilateral programmes, where the
international, national, regional and lbtavels contribute to the arrangements in one way or another.

Types of energy efficiency measures promoted

Evidence shows that MLGEE can be used to prom Types of measures promoted: key

and implement energy efficiency using a range points
measures. 1 MLGEE can be used to promote
_ _ and implement energy efficiency
Certain programmes such a¥armZonesin the using a range of measures.

United Kingdom effect energy efficiency directly, b 1 Selecting the type of measure a
gathering funding and human resources necessary MLGEE should promote, at what
implement insulation solutions. Conversely, oth
programmes revolve around indirect measures such
dissemination of energy advice to individaalthe
Espaces Info Energimetwork in France) or capacityl
building within municipalities €.g. ECO-Buyin Australia educates relevant staff in local councils on

how to set up a fAgreen procuremento policy at

time, is important.

Some MLGEE promote measurdsat fall between direct and indirect action. For example,
Paranacidaden Brazil provides for a financial building capacity tool (indirect). However, this tool is
also a key element needed to enable direct action.

Structure
In addition to defining the spe of an MLGEE, policynakers must pay attention to the structure
of the arrangement. Important considerations in the structure of MLG are the initiation in decision

making process, nature of participation, the formality of administrative structureseesid bf
accountability.
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Initiation and decisiommaking process

The majority of casstudies investigated in this
report have strong tegpown characteristics both in their
initiation and decisioimaking processe®n example of
an MLGEE initiated and nmaged by top levels of 1l
government is theKLIMP programme, which wag
conceived by then Ministers of Sweden and the decisi l
of which were made at the national level as well.

An interesting finding in this analysis is that tof
down MLGEE tend to be assomdt with two
characteristics. They tend to be heavily asymmetric| T
their funding.. That is, topown MLGEE tend to rely
heavily on the majority of funding coming from centr
government. Second, all t@own casestudies used to

Initiation and decisiormaking

process: key points
The majority otasestudieshave
strong topdown characteristics
Casestudiescharacterised as
top-downhaveheavily
asymmetric funding and use
governance by provision and
enabling
Decisionmaking and ownership
changes over time towards more
bottomup processes

dominant modes of governagicgovernance by provision

and governance by enabling. No casadies were associated with governing by authority where

central government forces participation without providing resources or enabling conditions.

Another interesting feature of the majgrivf the casestudies is that the decisianaking and
ownership approach changed over time. The analysis shows that regardless of the initiation process, it

is common that decision making is eventually transferred/delegated to bottom levels of government.

Nature of participation

The great majority of MLGEE casstudies were of a
voluntary nature. That is, participation in the MLGEE w|
not mandatory or required by legislation.

In some instances, participation in MLGEE has bq
required by law. In Turkefor instance, membership in th
Association of Turkish Municipalities (TBB) is mandatoi
for all 3,000 municipalities of Turkey. The TBB was in tu
included in the nationaEnergy Efficiency Coordination
Boardby a law of 2007. The establishmentRaran&idade
in the Brazilian State of Parana also reflected a Ig
obligation: municipalities borrowing money from upps
levels of government are required by law to have th
requests for finance supe

Governance mode

Governane by provision is most common in gran
oriented programmes such as the Dutdimaatconvenant

Nature of participation key points

)l
)l

The majority otasestudiesare
voluntary arrangements.

The decision as to whedr the
MLGEE is mandatory or
voluntary will influence the level
of participation.

Voluntary arrangements can leag
to low participation but can
encourage greater efforts by
participants.

Even voluntary arrangements
have formal supporting
structures.

Voluntary arrangements can
deliver a range of energy
efficiency measures.

or the State Energy Programn the United States: the

S

Cen

government offers funding in return for energy efficiency action at lower levels of governance.

Governingthrough enablingoften focuses on information distribution such as Alssistant Deputy
Minister Steering Committee on Energy Efficiemc€anada (seeking to avoid programme duplication
i nf o Esmerxds ilntorEpergiévia didgsemintioe ef information to the

by sharing
general public and small businesses).



The <cl osest arrangement to an fAaut hEmergyt at i v
Efficiency Coordination Boardn that adhesion to the TBB is mandatory; yet, Emergy Efficiency
Coordination Boarditself only provides advice to the government and does not impose policies to
municipalities directly.

Most casestudies actually utilise several types of governance. For exampléottdncome
Retrofitting Projecti n Greece irmanceby \p@\dsiodd gobhedget t o reinf
efficiency i n hotraghenablimgn d | ogcoav e rinmnanocremat i on cent
on the project). The same pattern is noticeable in another programme targeting fuel poverty:
WarmZonesn the United Kingdom. This pattern might be explained by the need to inform the
population in situation of fuel poverty about the very existence of programmes they are entitled to.
Also, for theEnergy Efficient Cities of Ukrainassociation, the Ukrainianogernmentenabledthe
creation of this association with a law of 1997 which allowed for formal cooperation between
municipalities on certain subjects; international orggtions have provided the association with most
of its funding (governindpy provisia); the network, however, is entiredglfgoverned

Formality of administrative structures

The degree of formality of administrative structures
MLGEE is manifested in various ways: Formality of administrative

structures key points
' Sometimes, the MLGEE required the creation | q The degree of formality differs

dedicated physical enties (the Low-Income among all cassstudies.
Retrofitting Projectin Greece, formal). Othefl ¢ Formal administrative structures
times, the MLGEE is run through pexisting, can be achieved through
nondedicated entities (the Crown Energy dedicated physical entities,
Efficiency Loarin New Zealand, informal) formal documentation of

_ o . objectives and regulations and
1 In some casstudies, objectives and regulatiol  clear decisiormaking processes.

are defind in documents (ranging from very
formal documents such as the Constitution
Bel gium to | ess for ma SUCTT as TmTmrrestoneso
Cities for Climate Protectionampaign),

1 The types of decisioamaking process within the arrangements range from formal
authoitative decisions (for example, theuropean Energy Awardertification scheme,
where selection criteria to award municipalities the different levels of award are clearly
stated and where rules of governance are detailed and include thresholds forlfinancia
participation in the supporting entity) to less formal (for example, with.éoal Promotion
Programin New South Wales, Australia, the contents of actions led by local councils in
exchange for regi onal funds ar eOnyaffaw t o t
requirements on promotion of the regional rebates on energy efficiency must be met, but the
form of the promotional events is completely unregulated by the prograrameconsensus
(in CONCEREENOVERIn Belgium, no decisions are made by vddscussions between
the parties last until a compromise is reached, or no decision is made)

1 Thechannels of communicationsometimes take an unstructured form (for example, in the
Energy Efficiency Agreemenia Finland or CONCERENOVER in Belgium, much
communication between the parties takes place informally). Other arrangements are
sometimes more restricted to official channels only. These later cases are harder to identify,
as informal communication might take place which was not reported; howevechFre
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Aener gy ef f i c Espatesynfo&nkngimustdill & debriéfimy report on every
single intervention they have completed.

Clearly defined working relationships are essential for MLGEE since they can often involve
levels of government that@mot accustomed to cooperating with each other. This perhaps explains
part of the r eas on EnelgyEffiniengy Agreemdtdoknsg long.ilmthisacasd, 6 s
municipalities were reluctant to conclude negotiations until each party had adelistanding of its
role.

The degree of formality is important because it can impact on the degree of resilience of the
MLGEE. A high degree of formality can provide robust structures that can withstand changes in
political will. This is particularly the ase if the formal establishing documents enshrine the MLGEE
in law. However, formal structures can also be disadvantageous. They can be relatively bureaucratic
and lack the flexibility needed to change with circumstances. In this instance, a low degree of
formality can offer less bureaucracy, more flexibility and therefore increased resilience.

Level of accountability

A high degree of accountability is essential

MLGEE for several reasons. Because these arrangem Accountability. key points
often use significant amounts of pigblfinance, it is |{ Accountability is important in
important to ensure that those managing MLGEE MLGEE.

accountable for the use of that money. Good accountall § Most MLGEE hag some form of
in MLGEE can help to ensure that investments accountability arrangements.

effective and delivering value for money. Accountabili 1 In many instances, efforts devote
can also ensure finamdisustainability of an arrangemer to accountability wane over time
by keeping stakeholders informed of the financial situati
This information in turn enables better financial plannir
Finally, accountability in an MLGEE can help to bui
trusting relationships between the variougls of government involved.

We evaluated the level of accountability in catiedies by identifying which casstudies had the
following elements:

Political monitoring (by an elected body);

Ex-post evaluation (both process and outcome evaluations);

1

1

1 Regula external monitoring;

1 Regular internal monitoring and reporting;
1

Prescreening of projects.

Many MLGEE casestudies have some form of accountability mechanisms. In some of the case
studies it appeared that the accountability mechanisms were inadequateample, several of the
casestudies rely heavily on trust and self reporting. During interviews, several respondents claimed
that the issue of accountability is culturally dependent. For exampld\dtieerlandshas a long
history of relying on voluntar approaches to energy efficiency. In this context, Dutch interviewees
identified that relying on trust and self reporting was appropriate. This may not be the case in other
countries.
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Funding provisions

Along with the motivations, the scope and tl
strudure, funding provisions are critical in determining tf  Funding provisions key poins
shape of an MLG arrangement. 1 There is a huge range in the sizq

of budgets for MLGEE.
The casestudies reviewed in this report cover a hu| ¢  The economic crisis means that

range of budgetsThe smallest budget accounted in t many MLGEE are redirecting

casest udi es i Assis@mt nZeputy 0Ministel  their efforts towards direct energ
Steering Committee for Energy Efficiencywith efficiency measures.
approximately CAD 15,000 (EUR 10,000) per year, whi ¢  seyeral MLGEE have
corresponds to the costs of orgemg meetings three tq jnyestigated innovative

four times per year. The largest programmes feature mechanisms to reduce

the casestudies are the American programmes linked dependence on extel funding.
the USD billions in the American Recovery ang 1 MLGEE with large budgets do
Reinvestment Aaif 2009. TheEU Covenant of Mayors not necessarily have robust
while budgeted with approximately EUR 15 million (for i accountability systems.
facilitation structure ﬁE.ﬂ The higher the number of

to apply for hundreds of million Eas of loans from the participants the higher the budge
European Investment Bank. and funding symmetry.

Not surprisingly, the level of funding determines tl
scale of an MLGEE. During the course of the interviews
several programme managers reported that more municipalities would have taken part in the
programmesf more funding was available (for example, this was noted with respdetadlodel
citiesin Japan an@wissEnergy

Of particular interest at the moment is the economic crisis. In an attempt to respond to the crisis
and the ensuing economic downturBAlcountries are implementing stimulus packa@eternational
Energy Agery 2009) For example, the stimulus packages in Canada, France, Germany, etc., provide
funding for energy efficiency

The impact of the crisis on municipalities and local levels of government was brought up in
several interviewsStimulus funds increasedthe budgets of many of the casstudies highlighted
in this report.

In addition, large stimulus packages are refocusing MLGEE on direct measures. This trend was
actually acknowledged by the European Commission in the case Gbtlamant of Mayorw/hen tre
Covenant was granted an initial EUR 15 million by the European Investment Bank, followed by grants
of EUR 160 million to the City of Barcelona and plans for a EUR 500 million loan to the Province of
Milan. At the same time, EU officials interviewed hastted that theCovenant of Mayorsvas
established in an attempt to stimulate further direct action.

A key question for policymakers is how to design MLG arrangements that are independent of
external funding. As an example, certain energy efficiencyrpromes involving MLG mechanisms
were stopped in the past for lack of fundiegy(NU-Spaarpas in the Netherlarids

The use of innovative mechanisms is needed for reducing dependence on external funding. In this
regard, such initiatives as ECBuy in Audralia or the market for thirgarty financing in Upper
Austria provide useful examples. These programmes seek to build sustainable links between suppliers
(ESCOs in Upper Austria, producers of green goods in Victoria) and consumers (local authorities).
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National and regional governments act here as badlifezss, by providing the infrastructures of self
sustaining markets. However, these programmes have required long periods of preparation and
training among the receivers.

The timing of funding can becama source of concern. Lags in central/federal funding create
delays in programme implementation. On the other hand, large amounts of funding in a space of time
can also stretch a programmesd c apiabecauseofimteo i mp |l
delays in recruitment etc. This issue of timing of funding was recognised as a challenge and is
currently being explored by the European Commission regardingedb@ and Regional Energy
Agencies

Surprisingly, programmes relying on considerableldgais do not necessarily have the most
robust accountability systems. Indeed, this appears to be the case of recently launched programmes
such as the EWCovenant of Mayor®r the three US cases established under the ARRA. In this
context, we define lack ddccountability systems to mean that the goals of the MLGEE were not
binding. For example, a key goal of the Covenant of Mayors is to get cities to benchmark their energy
performance against one another, although there is no formal obligation for cdeeshis. . The lack
of accountability mechanisms raises the concern that the States (regions) might not use the funds in the
way originally intended forife. fostering selsustaining investments instead of mere hardware
investments).

Older programmes sh as theGreen Municipal Fundin Canada oKLIMP is Sweden do
succeed in combining high levels of accountability with large amounts of funding.

Reviewed casstudies also differ greatly in the symmetry of funding. That is, how evenly
funding is dividedbetween levels of government. Symmetrical arrangements include Euldopesn
and Regional Energy Agenciefhese agencies receive EU funding for up to 50% of the costs
necessary to their establishment; local governments or the private sector, deperntimgamtry,
contribute their own funds to cover the rest of the costs.

Based on the cassudies, it is possible to make two tentative observations relating to funding.
First, it appears that symmetry of funding is loosely related to the number of Bntolved. That is,
the higher the number of participants (higher score on 4vdsy, the greater the funding symmetry
(lower score on the-axis). Second, it appears that the greater the degree of multilateralism (higher
score on the-axis), the highethe MLGEE budgets (higher score on thaxys).

Last thoughts

Taken together, the observations offered in this paper identify that cooperation across levels of
gover nment is a feature of many countrihaved str
shown remarkable creativity in their design of MLGERSs evidenced by the diversity of the group of
case studies covered in this report. However, there are some areas that require more attention. For
one, attention needs to be given to ensurinylalGEE have adequate accountability mechanisms and
are regularly externally evaluated. Second, it appears that combining or bridging complementary
programmes and approaches can improve their effectiveness. Third, the level capacity (both financial
and humanskill level) of participantsi particularly localgovernment, appears to influence the
effectiveness of MLGEE. Finally, individuals play a key role in a successful MLGEE. Political
leaders and other advocates who champion MLGEE are often key to thessacte continued
support of a programme.
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It is hoped that these and the other observations offered in this information paper will go some
way to assisting countries to take advantage of the opportunities that MLGEE offer to improve energy
efficiency aroundhe world.

Notes

1 The concept of MLG used in this study most closely follows that of tigar@isation for Economic
Cooperation and Developmef@ECD 2009) In this report, MLG can be understood as the complex
system of interactions between actors at all levels of government, engaged in the exercise of authority.

2. This does not mean the promotional eventsnacet r egul ated i n themsel ves e
but the programme does not tackle it, and foresees explicitly that local councils are free to design their
own rules.

3. The NUSpaarpas programme was a central state and provinsglysored scimee in the city of

Rotterdam, aiming at inducing consumers to buy green by means of alpsets mechanism. The
scheme stopped operating at the end of 2003, despite being successful, when no more funding was
available.
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CLIMATELA i LOS ANGELES®6 MICNMATE EHANGE PROGR AMME *

By Beth Jines
Assistant General Manager, Environmelbd, Los Angeles

In the last four years, we quadrupled our renewable energy portftWe. 6 v e

removed 4 500 dirty diesel trucks from the Port and sent them to the junkyard,

and wedve | eft much of the world in the du
years ahead of schedule.6s now ti me to meet the carbon ¢

Our second goal for the nekdur years is to put LA on a path to permanently

break our addiction to coaMovi ng f or war d, wedre aiming to
power from renewable sources by 2020 and 60% caftemn by the end of the

next decade.

Mayor Antonio Villaraigosa

Los Angeles idrome to more than 4 million people in diverse communities, covering 470 square
miles. In economic terms, the city is far more than an iconic entertainment capital. It is a major global
trade hub, taking in 43% of all US imports and powering much of théh&wauCalifornia economy,
the fourteenth largest in the world.

Yet economic success has not prepared Los Angeles for the biggest environmental challenge. In
fact , Los Angel esd6 progress has contribwesed to
Leading scientists predict that climate change will have major impacts on the environment, economies,
and public health around the world. In Los Angeles, this means summers could be even hotter and
longer, with double the number of hewdve daygper year. Theity could see 75% to 85% more days
with poor air quality and high grouddvel ozone, which could cause more heddted deaths and
strain on those with respiratory and cardiovascular disease. Rainfall patterns could change, increasing
the number of severe droughts and decreasing the snow melt that is our primary source of drinking
water. Sedevel rise could impact coastaleighbourhoodsand increase saltwater intrusion into
drinking water supplies. In the worsise scenario, rising sedsofd the Port of Los Angeles and sever
the citybs connection to international trade.
must take responsibility for its contributions to climate changes Angeles emitted more than
50 million metric tons of carbon dioxide (G2 in 2004i about the same amount as the entire country
of Sweden. Mayor Antonio Villaraigosa and the city of Los Angeles have developed a bold response
to the climate challenge, promising to reduce emissions gf @ nost common greenhouse gas
(GHG), to 40% below 1990 levels by 2030.

In May 2007, the city published Gr een L A: An Action Plan to L
Gl obal W&hismlimatg action plan includes more than 50 actions to reduce GHG emissions,
as well as measures to adapt to the effects of climate change. The plan directs city departments, led by
EnvironmentLA (ELA), to compile a set of action
The departments have been working hard to respondheocihallenge ever since. The result is
ClimateLA a programme that will carry out the implementation of the 50 actions outlined@reka



LA Plan TheGreen LA Planand the detailed inventory of mitigation actions to be taken by city
departments as fgaof the implementation dflimateLAcan be found atwww.enviromentla.org

While the risks associated with climate change are high, the benefits of acting today are also high
T and achievable. Reducing carbemissions will improve air quality, create a mbveablecity, and
promote cuttingedge green technology that can be marketed around the world. The threat of climate
change is actually an opportunity to transform Los Angeles into the greenest big ttity United
States a model of sustainability for the 21st century.

ClimateLA
Implementation of the Green LA Plan

The Green LA Climate Action Plaidentifies over 50 individual action itenissome new, many
ontgoing’i that will lead Los Angeles to low&HG emission levels. These actions form the core of
the cityds programme and include measures over
include changes to city operations, goals for changing city emplugtesviouy further encouraging
sustaible practices for the private sector and residents, and greening city facilities of regional
importance.

ClimateLA as the implementation programme for tBeeen LA Plan describes each of these
action items, providing context, lead departments, and itapidy, a timeline for completion of each
measure. Where possible, the potential, @ission reductions from full implementation of the
measures have been calculated. The city will continue to add calculations as more information is
obtained about thepecific GHG benefits of the measures. In a reporting sense, many of the emission
reductions achieved will be attributed to the municipality of Los Angeles. For example, as the city
uses less diesel and gasoline fuels in fleet vehicles, emission redugtiors| accrue to t
emissions reporting. On the other hand, increased residential recycling rates due to expanded curbside
recycling programmes can be attributed to the community of Los Angeles. No matter what the source,
all of these emission reduens are necessary to meet the combined, commuwmity goal of
reducing GHG emissions to 40% below 1990 levels.

While ClimateLA2008 primarily addresses the implementation of measures from the Green LA
Plan, theClimateLA programme will continue to grow.As noted later in this report, the city is
pursuing a public engagement strategy with residents and businesses on climate change and is
soliciting input on the existing measures and new measures to add to the programréématet. A
implementation progamme will be expanded to incorporate new ideas, fill in gaps and address
strategies that are outside the cityds direct <c
action by the city to ensure implementation; the city may also considetiree@rogrammes or other
ways of encouraging private actions to reduce GHG emissions. The acti@fisnaieLAset Los
Angeles on a solid path toward meeting GHG reduction goals. However, continued expansion of the
programme is needed to become more ceimpmsive and to ensure continued progress and
participation by all sectors in the community.

Priority actions

The actions in this document are categorised by the focus areasGifedne LA Plan energy,
water, transportation, land use, waste, open spack greening, green economy and proprietary
departments (proprietary departments are the Los Angeles Department of Water and Power (LADWP),
the Port of Los Angeles and the Los Angeles World Airports.) Much of the plan focuses on energy,
including greening the power from the largest municipal utility in the United States, helping
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Angeles save energyandmaking Los Angeles a world leader in green buildingsTo achieve these
ambitious goals, the LADWP will increase its renewable fuel sources to 20% bydiué 2010 and

to 40% by 2020. LADWP will develop new renewable energy projects in Southern California and the
transmission lines needed to bring the power to Los Angeles. While greening the power supply, the
city will help residents conserve energy in henasd offices. LADWP will distribute two compact
fluorescent light bulbs (CFLs) to each of the 1.4 million households in the city and offer even more
customer rebates for energjficient appliances, windows, lighting and heating and cooling systems.
Further, the city has adopted comprehensive green building policies to support private sector
development. Projects of 50 000 square feet or more and residential projects with 50 units or more,
mu st meet the intent of t he hSEne®y and BnvilBnmentat i n g
Design.

Designcertified standard

Transportation is another important focus @imateLA owing to its large contribution to
harmful air pollution and GHG emissions. The city weilit the environmental impact and carbon
intensity of transportation by requiring85% of the city fleet to be powered by alternative fuels
The city will also convert its Commuter Express diesel buses to alternative fuel and continue cutting
emissions from the DASH shuttle bus fleet. The alterndtiekfleet has already grown by more than
20% per year on average since the city adopted its Clean Fuel Policy in 2000.

Limiting per capita water use will reduce the amount of electricity used for pumping and treating
water, thus leading to reduced GHG ssins from fossifuelledelectric power plants. Recycling is a
reliabl e, economically feasible and environment
The city will use water conservation and recycling to meet all additional demand & resililting
from population and business growth and reduce per oapter consumption by 20%. LADWP and
the Bureau of Sanitation will also implement an integrated resources plan for water and wastewater
that includes capture and-se of storrwater.

One of the regiondés | argest sources of air po
the Strategic Plan for the Port of Los Angele;m 200 7, however, t he Port a
greenest by raising environmental standards and furth@egbing public health. The Port and
LADWP will complete a strategic growth plan, featuring sustainable and -gregrh options.
Environmental initiatives in the 2007 plan include implementing the San Pedro Bay Ports Clean Air
Action Plan (CAAP), incorp@ting a sustainability ethic into all Port activities, and protecting the
water, soil and local habitat.

The longrange goal of th&reen LA Plaris to create a moreliveable city that offers a healthy
environment and strong economy for all Angelenosangitoriented development (TOD) is a land
use strategy to accommodate new growth efficiently and to strengéiginbourhoodsy allowing
people to work, shop and recreate near home. Promoting TOD will create cohesive, vibrant, walkable
communities wher&agmented, automobHdependent corridors now exist.
Summary ofimplementationactions
Energy

1 Green the power from the Los Angeles Department of Water and Power (LADWP), the
largest municipal utility in the United States.

1 Increase use of renewable enefgylar, wind, biomass, geothermal, etc.) to 20% by 2010.
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Increase use of renewable energy to 60% by 2020.
Los Angeles will be codiree by 2020.
Increase the efficiency of natural g&®d power plants.

Increase biogas efiring of natural gadired power plants.

= == =4 =4 -2

Wi der use of sol ar , wi nd and geot hetr mal t
emissions by 60% below 1990 emissions.

1 Increase the Small Business Direct Install Prograrmréering up to USD 2 500 in free
energy efficient lighting equipment tthose businesses that would be financially challenged
to upgrade their inefficient equipment.

Make Los Angeles a wordide leader in green buildings

T I mprove the cityods comprehensive green bui
private sector dealopment.

1 Retrofit a portion of cityowned buildings and public spaces to meet Leadership in Energy
and Environmental Design (LEED) standards; and,

i Create new green jobs in Los Angeles to perform the retrofitting work.
Transform Los Angeles into the moddlan energyefficient city
1 Reduce energy use by all city departments to the maximum extent feasible.

1 Perform energefficient retrofits on 500 city buildings to continually reduce energy
consumption.

T Install the equi val e manodelledcity lBuildings.o o | roofso o
1 Improve energy efficiency at drinking water treatment and distribution facilities.
1 Maximise energy efficiency offastewater treatment equipment.
Help Angelenos save energy
1 Distribute two CFLs to each of the 1.4 million householdsds Angeles.

1 Increase the levels and types of customer rebates for eeffigjgnt appliances, windows,
lighting and heating and cooling systems.

1 Increase distribution of energpfficient refrigerators to qualified customers.

T Create a f umagysavingsias a resource froon LADWP customers.
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Water
Decrease pearapita wateuse

1 Meet all additional demand for water resulting from growth through water conservation and
recycling.

1 Reduce per capitaater consumption by 20%.

T I mpl ement tvhtiee water g vastewatermntegrated resources plan, which will
increase conservation and maximise use of recycled water, including captureusedofe
stornwater.

1 Initiate new rebate programmes for drougggistant landscaping.

1 Increase the use amrdailability of recycled water from 9 200 to 22 000 acre feet by 2014.
To supply this recycled water, we wil!/ add
Transportation

Lower the environmental impact and carbon intensity of transportation
1 Requie 85% of the city fleet to be powered by alternative fuels.
1 Convert 100% of city refuse collection trucks and street sweepers to alternative fuels.
1 Convert 100% of Metropolitan Transportation Authority buses to alternative fuels.

1 Convert Commuter Expressedel buses to alternative fuels and CityRide diesel vehicles to
ultra- low-emission gasoline.

Focus on mobility for people, not cars
1 Complete the Automated Traffic Surveillance and Control System (ATSAC).

1 Expand FlyAway shuttles serving Los Angeles wodnlports, including Los Angeles
International Airport, and convert existing FlyAway buses to alternative fuels.

1 Make transit information easily available, understandable and translated into multiple
languages.

1 Increase city employee participation in théeshare programme and increase subsidies for
mass transit.

1 Promote walking and biking to work, withireighbourhoodand to large events and venues.

1 Expand the regional rail network.
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Landuse

Create a morkveablecity
1 Promote higkdensity housing clos® major transportation arteries.
1 Promote and implement Transit Oriented Districts.

1 Make underutilised city land, especially near transit, available for housing and-usi&ed
development.

1 Make underutilised city land available for parks and open space.

1 Clean up brownfields for community economic revitalisation and open space.
Waste

T Switch from waste disposal to resource recovery

T Reduce or recycle 70% of trash by 2015.
Open Space and Greening
Unpave paradise/create new paradises

1 Create 35 new parks.

1 Revitalise the Los Angeles River to create open space opportunities along-thie 32
corridor within the city.

1 Plant 1 million trees throughout Los Angeles.
T Ildentify opportunities to fAdaylighto stream

1 Identify and develop promising locations &iormwaterinfiltration to recharge groundwater
aquifers.

1 Partner with schools to create more parksdighbourhoods
Greeneconomy
Create demand and catalyse growth of the green economic sector

I Leverage city policy, purchasing and regulation, and deepen local uniyeasiberships, to
promote local research, development and production of green technology and products.

T Strengthen gl obal economic relationships t
sector and help local, environmdntused companies penetratedhmational and foreign
markets.

1 Identify and promote locations for green businesses.
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1 Develop programmes to train residents of low and middleme communities for jobs in
the green economy.

1  Work with the private sector to offer effective incentives fioe growth of local green
businesses.

1 Work with local educational institutions such as universities, community colleges and adult
education programmes to provide city residents the skills needed to work for green
businesses.

Green the Port
1 Fully implementthe San Pedro Bay Ports Clean Air Action Plan.

1 Meet aggressive clean air standards of a 45% reduction in particulate matter; 47% reduction
of NOx; 52% reduction of SQand significant reduction of carbon emissions.

1 Aggressively replace diesel trucks andiipgent inside the Port area with elecpawered
machinery.

1 Complete a strategic plan for the Port of Los Angeles, including sustainable and green
growth options.

1 Complete economic development plan for the Port, identifying ways to link its investment in
green growth to new economic opportunities in the green sector and to the development of
green jobs.

Greenairports

1 Fully employ the Sustainability Performance Improvement Management System to track and
improve sustainability initiatives.

1 Develop and immment comprehensive policies to help Los Angeles World Airports meet
green building specifications, improve recycling, use alternate fuels, use recycled water and
other water conservation methods, reduce energy requirements and reduce GHG emissions.

1 Evalude options to reduce aircraglated GHG emissions.

Ensuring progresstoward our goal

Completing the carbon reduction programmes describedlimateLAwill take coordination
across city agencies and the ability to act quickly while maintaining atéomgvision. It will require
a partnership with Los Angeles communities, universities, environmental organisations and local
governments to encourage regionatocdinated climate change action and regional and individual
solutions. The partnership williolve outreach, education and public input into city programmes and
policies. Many of the programmes identified@imateLAare well under way, such as purchasing
alternativef uel vehicles for the cityébdés fleets and gr e

More than half the programmes and projects in this document are expected to reach their targets

over the next five years. As the city moves forward, new ideas, technologies and discoveries that will
help reduce GHG emissions from municipal operations and caibmprogrammes must be
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researched and developed. The city may modify some programmes as a result of new information and
public input, and occasionally may need to jettison actions that cannot be funded or do not reduce
emissions as expectedClimateLA will be updatedregularly to reflect any such changes. Thus
ClimateLAis a | i ving document that wild/l be modi fied
programme as it changes over time.

Public engagement

The Green LA Climate Action Plan calls fon aggressive public participation and outreach
effort to solicit public input to the Climate Programme and to challenge all Angelenos to reduce their
individual carbon footprint. To that end, working with the Los Angeles Environmental Affairs
Commission EAC), the ELA contracted with academic and environmental organisations to develop
an outreach and public participation strategy f
Engaging the Public in the Fight Against Global Warmipgovides a sés of key findings and
recommendations for a Climate Action Campaign. The report was developed after substantial research
into other municipal outreach efforts, and a lengthy series of interviews (over 150) with
representatives of various sectors, inahgdienvironmental organisations, financial institutions,
business interests, media and movie industries, and youth groups. These interviews represent the
beginning of public engagement on climate issues. ELA, in partnership with the EAC and other city
depatments, will implement many of the recommendations in the report in the coming months. The
public engagement report is availablevatw.EnvironmentLA.org

Tracking progress

A significant component cflimateLAi s tracking the cityds progre
described in this document, and in achieving the GHG emission reductions called foGiied¢nel A
Plan. There are two primary methods of dgandhacki ng
annual GHG emissions inventories. These tracking methods are informed and supported by interaction
with City departments and the public.

Action item monitoring programme

ELA is developing a comprehensive monitoring programme to help track the swagesle by
city departments. Each action item in this document, along with its milestone dates, will be tracked in
a computer application held at ELA. Departments will submit regular progress reports to ELA,
detailing any changes in milestone dates apes of action and comparing the progress to that
proposed irClimateLA ELA will review the reports and contact management of the lead department
if a significant milestone has been missed or progress is otherwise not made. The goal of this tracking
is to get programmes back on track by bringing attention to funding or staffing needs and improving
co-ordination and/or policy direction. Information from the progress reports will also be used to
calculate GHG emission reductions from each programme, basqutogress to date or future
projections. Progress o@GlimateLA will be described in regular reports to the Mayor and City
Council, and made available aww.EnvironmentLA.org

Annual GHG emissionsinventories

ELA will continue to work with city departments to prepare annual inventories of GHG
emissions from municipal operations. The city has completed its inventories and verificatioa of CO
emissions from calendar years 2004, 2005, 2006, and 2007 and haveesutira inventories to the
California Climate Action Registry (CCAR) for posting on their website and at
www.EnvironmentLA.orgThe municipal inventories help track emissions reductions from all city
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operatios, but do not necessarily break out emissions by department or programme. The upcoming
2008 inventory, being prepared now, will include emissions from all six gases tracked by CCAR.

As noted in theGreen LA Plan the city also has prepared a preliminagmmunity GHG
emissions inventory that includes emissions from municipal operations as well as from residents and
businesses. The city, in partnership with other local governments, will conduct a more comprehensive
inventory in the coming year, once themmunity emissions protocol is complete. Theen LA
goal of reducing GHG emissions to 40% below 1990 levels is set at the community level. However,
the municipal inventory will be used to track progress toward this goal until the community inventory
is prepared.

Year ;e
Progress eport

Preliminary calculations (awaiting verification) indicate that Los Angeles has reduced CO
emi ssions by more than 7% by 2008. The single |
toward renewable sources oéefricity. LADWP increased its percentage of renewable power by 3%
between 2004 and 2008, reducing B9 an estimated 524 000 metric tons. LADWP also has tangible
commitments to four additional renewable energy projects, some of which are expectediHmbe o
by 2010. Conversion of 900 traffic signals to eneefficient LED lights has cut some 6 200 metric
tonsofCQ. The cityb6s conversion of 140 000 street
also provide significant reductions. Instalati of ATSAC at 43 intersections has reduced,CO
emissions from vehicles by an estimated 9 826 metric tons, and the continued conversion of city fleet
vehicles to alternative fuels reduced Lémissions by 2 477 metric tons in the last year alone.
Upgradesat 18 city buildings have contributed another 60 metric tons of r€@Quctions. Those
measures that are quantifiable will provide an estimated 5.7% decrease in cormmumigmissions
compared to 1990.

Many other measures @limateLAcannot yet bguantified, including:

climate change education benefits

city department best energgduction practices

promotion of highdensity housing and TOD

expanded recycling awareness and practices among the public and city staff
increases in trees and parkland

green product purchases
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promotion of green businesses
Looking ahead

Confronting climate change will yerder city priorities for decades to come. It will require a
longterm vision and the discipline to make and catalyse public and private investmemsvialke

energy, infrastructure and environmental technology. It is changing the way Los Angeles does
business. Through direct municipal action, and through partnerships with the public and private
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sectors, Los Angeles can and will cut its GHG emissions bye t ar get ed 40 %. Re
carbon footprint will bring multiple environmental benefits, with cleaner air, better public health, and
more open space. It will stimulate an important new {tégih sectoii the green economiy with
opportunities ér well-paying jobs for all Angelenos. Mayor Villaraigosa and the city have dared to
imagine Los Angeles as the greenest big city in the nation, and are working to achieve this vision by
leading the fight against climate change.

Notes

1 This document draws upon sourdesn the City of Los Angeles and EnvironmentLA.
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GREEN GOVERNMENT : WHY CO-OPERATION
ACROSS LEVELS OF GOVERNMENTS IS ESSENTIAL

By Juan Carlos Zentella Gomez
Deputy General Director for Land Planning, Mexico

Introduction

As noted in the® Annual Meetingofta  OECD Round Table for Urban D
Cities and kldimMdianen 2008 @erbamg oeropetitiveness is in many ways the outcome of
the adoption of environmental practices and climate change policies and strategies.

In Mexico, asin many other countrieghe use of Clean Development Mechanisimsmitigate
greenhouse gas (GHG) emissions unilerKyoto Protocois likely to become a demand of social, public
and private playersClimate change policies mushereforebe alignedwith economic development
policies as well as urban development policy.

Mexico has a population of 106 million inhabitants, 76.4% ofwlive in urban areas of more than
15000 people, and 23.6% in rural aréadust ninemetropolitan areas account for %®5of the total
population: Valle de México (19.2 million people), Guadalajara if#llon), Monterrey (3.7million),

Puebla (2.5nillion), Toluca (1.6million), Tijuana (1.6million), Leén (1.4million), Juarez (1.3nillion)

and La Laguna (1.1 million). Howenemegacities are not growing as fast as medsize citiesof
between 10@00 and less than one million inhabitants. For example, the population growth rate of Valle de
México is 0.8%, Guadalajara 1.8%, Monterrey 1.9% and Puebla 2.0%.

In the last decadesocial housing policy has been very active, due to the easy availability of home
credits. Unfortunately, one of the consequenégsthat urban growth has increasdny about
17 000hectaresper year because af lack of caordination between social housipgo | i cy and t he
urban development progranes.

As far as GHG emissions are concerned, in 2006 (INEGI, 2006), Mexigoh wghresponsible for
1.6% of global emissions, accounted for #h8lion tons of CO, equivalent, a approximately30%
increaseover 1990° The distribution of GHG emissions produced mainly in the urban environment is as
follows:*
24%from energy generation and yse
18%from motor, aerif train and sea transportation
16%from manufacture anthe construction industry, as wels dher industrial processes

14%from changeof land use and residual water

7% from agriculture

= =/ =4 =4 =4 =9

11%from fugitive emissions and other consumption



On the other hand, Mexico is one of tbeuntriesmost vulnerablgo the phenomena caused by
climate changegiven that87.7 million of its inhabitants live in highisk areasAgain, 70% are urban
dwellers® 34.4%of its inhabitants arexposed to hurricanes, and about 33&@#settled in flood plain§.
Informal human settlements are still ongoing: aboud@Dpoor householdsve in irregularsettlanents
and many of them are located in vulnerable areais, ©h course, has resulted éhaotic and sprawig
urban growth that poses a challenge to local governments.

The Mexicango v er nment 6 s s tchandewragoutlinédoirr theBpkcialnPaogr@amme for
Climate Chang0092012 whichwasappoved and announced on 28 August 2009

The programme establishescompromisefor stabilisingGHG emissions before 2012 and reithgc
them 50%by 2050. The goal is amiiwus and inspirational, andsibccomplisiment dependérst on a
series of factors, suchs a multilateral regimenthat will make financial and technological support
possible and secorlg on the capacity anthnovation helping subational governmentand cities to
converge through mechanisms of ing@vernmental coperation involving the assumption of
commitments and responsibilitieBhis is crucial since 50% of the wortd population or 3300 million
people in 2008 (United Nations), livaa cities and is responsible for80% of total global energy
consumption, accordin the International Council for Local Environment Initiatives (ICLHi)follows
that thepreponderancef global energy consumption occurs in cities.

Co-operation across level®f government to deal with climate change in Mexico
Inter-ministerial Commission for Climate Change

The most importanteffort the federal government hasundetaken to establish eoperation
mechanisms with statgovernments is the creation of theter-ministerial Commission for Climate
Change createdon 25 April 2005 as the leading authoriin this field Under the umbrella of this Inter
ministerial Commission arseveral ministries that promote adaptation and mitigation actions within their
specific rational programmes. For example, the Ministry of Social DeveloprBeatétaria de Desarrollo
Social, SEDESOl )as a federal ministryesponsible (among otrgrfor conducting uran and regional
planning policy, gives trainingnd technical assistance tchl governments to promotecampact model
for urban growth, integrated witthe existing urban fabrjcwith mixed usesallowing short distances
betweemmajoractivities,to discourage the consumption of fossil fuatel encouragealking or the use of
non-motorised transportation.

Urban design guidelines and the Special Climate Change Programme for Sustainable Housing
Development

One of the most important powers of SEDESOL as the federal autgovigrningurban planning is
the issuance of guidelines farban developmentlo this end,Urban Designand Integration with the
Urban Environment Gidelinesfrom Article 73 of the Housing Lawvere developed in ordéo guarantee
mixed land usesprivilege public transportation and nemotorised mobility, as well as efficient
consumption of energy in all new housing developments builtfedhral fundsThese guidelines are very
important, given thatni 2006, the housing sector consurbetiveen 17% antl9% of the energy produced
in the country’ which promptedthe incorporation of strategidsr increaing energy efficiency in housing
construction.To this end, the National Housing Commission published Specal Climate Change
Programme for Sustainable Housing Developmetiiose methodology is being consideredjtialify asa
Clean Development Mechanism (CDM). This methodology is intended to reduce GHG deoived
normal housing practices in order to secure, G&vings that could be sold on the international carbon
markets.The methodology includes three guidels for construction processes:
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1 Reduction in electricity consyrtion: Through bieclimatic design, such as the incorporation of
window wings, crossentilation, heat chimneys, thermic aisles and a focus on conserving
energy.

9 Alternative sources of electiig production Through introduction of photovoltaic systems.
1 Reduction in gas consumptiofhrough using solgpowered rather than natural gas boilers.

No matter which methodology is used, it must be approved by the CDM Directives and it is important
to bear in mind that it will not necessarily comply with regional processes and territorial management. This
may reduce the condition of additionality, but being contrary to the urban structure, especially due to its
localisation. Indeed, the most importanegients of the methodology are technological and consinucti
issues which do not consider urban and regional context, especially the location of the buildings, their
density, social equipment and the existence of employment anttieulareffects of GHs on all thee
considerations

Housing located fafrom the urban system makes it difficult for residents to obtain education and
health services, entertainment, employment and chances of obtaining jmesoléng in moremotor
vehicles and GHG emissisrMono-functional spacei.g. housing without other uses) is not favable to
the urban environment: resideménd to favar motor vehicles over bicles, usually resulting in security
problems.

These guidelineshould becme mandatorypn 1 January 21D, for housing developers financed with
federal funds. This nyabe the most important concrete action concerning housnaglimate change
policy, even though it was nekpresslydesigned for that purpose.

A Green Mortgage Programmis alsoimplementedby different social housing organisatiomsder
which monthlyloan feesare reduced for those whpurchasenomes equippedith ecotechnologes for
heating water, prodireg renewable electricity, wateonservation systems, and@o

Transportation, publc spaces and use of methane gas

The National Infrastructure FoundatioRohdo Nacional de Infraestructura, FONADIMas given
support to 18 cities and metropolitan areas with more thaif®@0@nhabitants (the metropolitaones of
Valle de México, Guadajara, Monterrey, Ledn, VeracritBoca del Rio, Oaxaca, Chihuahua, Mexicali,
ApizacoTlaxcalaPuebla, Aguascalientes, TampiCaudad Madero, Villahermosa, Acapulco, Tijuana,
Culiacan, Ciudad Juérez, Reynosa y Cant§mreparing feasibility studies and profs.These activities
made possiblghe finandng of the supported cities through the Federal Support Programme for Mass
Transt (Programa de Apoyo Federal al Transporte Masivo, PROTRé#iM)e FONADIN. SEDESOL is
a member oits Consultative Working Grqu

At the same time, technical assistance was provided to studies on transport and urban mobility in 46
cities of more than 10000 inhabitants,including Durango, Matamoros, Tlaxcala, Pachuca, Tepic,
Irapuato, Mazatlan, Coatzacoalcos, Celaya, Puertot&li@olima, Tehuacéan, Ciudad Victoria, Ensenada,
Zacatecas, Los Mochis, Zamora, Campeche, Tulancingo, Tapachula, Chilpancingo, Salamanca, Cozumel,
Manzanillo, Guanajuato and Chetumal, among others.

Public space and green areas have a fundamental rollytoinpgenerahg microclimatesand
mitigating the urban heat islareffect Mexi cobs government, through t he
is implementing a nationwidRublic Space Improvement Programthat made possible the renovation of



1855 publicspaces in 287 cities of more than@M inhabitants between 2007 and 200& goal is to
improve 1000 spaces in 275 cities in 2009.

As part of the mitigation actiongjethane gas at waste dumps should be uspbthuce electricity.
This strategy has #hadvantage afedueng atmosphdc emissionsand of generatingdditional funds by
selling theseredits inthe carbortradingmarket.

In Mexico, solid wastelumpshavea highcontentof organic material (more than halfyhich leaves
considerable poterd for the reduction of emissiongn estimated 16.60 18.7 million tons of CQ
equivalent, for the year 2020.

Risk maps

Reduction of catastrophic risk is a priority irekico, and theNational Development Plagstablishes
some attributions for SEDESOlndas t r a t e gPyeventian ahdmticipation ofnaturaldisasters .

A document entitled i Nhatheu Atlds off Hazardsi ama Riskp m rudbdani o n
development plannilg was drawn up to pr omot mskcrithria andriskc or por
mitigation in theAtlas of Hazards and/or Dangefsr local urban development planning, to promibiese
instruments ofdisaster prevention. Furthermore, in 2009, a specific item inHthgitat Programme
allocated federal funds to support the incogpion of prevention criteria in urban development
programmes.

A total of 700 projects were undertakentlie past two years, with the support of 248nicipalities
that drew upAtlases of Riskat different levels: metropolitan area, city and municipalyith this
planning instrument, local authorities will be able to identify risk areas and execute actions to reduce
vulnerability like retainingwalls, sewage, roads, dams or hydraulic control, slope stabilisation or
reforestation, rechanneling of rivertsedand so on. As a result of the change to a prevention culture,
education courses have been developed for officials and for the publiche t opi c Al nt
Management of Risko.

Furthermore, some positive activitit improving the environmentsuchasreforestation, cleaning
gullies and environmental education, have been carried out.

Under the Habitat Programme(Programa Habitat) residentsmay be relocated if they live in
vulnerable areas, if they demand relocation and the local authorities dessassary.

In order to increase awarenasfsprevention and mitigation, some publications on flood protection
were reprintedand a brochure aboutaintaining water channelgasshared with the municipalities of the
National Urban System. Aideo, iAtlas of Natural Hazards and the Importance of Their Management in
Cities, Muni ci pal i t iwasdistdbutet toM2Biunicipglitedinithe BaonaZlbbare s 0
System.

Finally, twointernationabeminars were held to share experiences and besicpsa@nd casstudies
for redudéng the vulnerability of human settlements and adaptatiatirt@ate change.

Co-operation across levels of governments, and the challenges for cities confronting climate
change

In Mexico, the institutional model for lokaational ceoperationonc | i mat e change i s
model. Each ministry devisesstrategy for its own sector (natural resources management, national water
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management, energy supply, education, rural development, transport and roads, and sipenyitb the
causes and consequences of climate change at a national level.

The most important effort in establishing mechanisms afperation across levels of government has
beenundertakerby the Ecology National Institute (INE) of the Ministry of tBavironment and Natural
Resources (SEMARNAT). The INE has published methodological guides so thatsetergovernment
can adopt the same methodological framework in constructing an inventory of its GHG emissions and
design its own strategies of mitigai and adaptation.

The only climate action plan for acity is the Mexico City Action Plan 2008012 as well as the
edition of thelnventory of Gas Emissions of Winter 2086Mexico City and its metropolitan zone. There
are several State Action Plans cdled or in process for the following states: Veracruz in the Gulf of
México, Michoacan, Nuevo Led6n San Luis Potosi, Tamaulipas, Campeche, Tabasco, Yucatan and
Quintana Roo. Guanajuato, Tabasco and Guerrero that created a State Commissioneo€ dinugt

We believe that the most important challenges for gityernments in Mexico, including tHederal
government, are issues concerning the distribution of authority between the three levels of government. We
are aware of the need to strengtherordinaton between municipal, state and national governments. In
any case, political and institutional-operation is required, and urban governance will be one of the most
important challenges for the world: by 203®M million people will live in urban areasquivalent to the
worl dés tot al p opul aWorld Ropulation Br@spect200ni t ed Nati ons,

According to the workshop that followed the <co
Togetheo held in Berlin some years agarban governare entails public responsibilitand citizen
participation. Alf |1 ocal government does not act,
t he Mayor of Hei del ber g, began her presenthati on
City of Heidel berg. o Local government is both a sol

can be the starting point for unsustainability, but it can also be a forum for action. To underline that
approach, the Mayor outlined the strategat secured Heidelberg the prestigious European Sustainable
City Award. Guided by the kind of agenda for local and global responsibility developed at the International
Council for Local Environment Initiatives (ICLEI) summit (held alongside the World Summit o
Sustainable Development at Johannesburg in 2002), it was focused on implementing international
commitments at the civic level.

As the federafovernment in Mexico concerning national urban policy described before, at the core
of the Heidelberg approachaws an integratedCity Development Plardealing with all elements of
sustainability, from waste management to atmospheric pollution to domestic energy use. One of the most
significant measures was a complete spatial policy to create hard edges to thieouridhary, redevelop
brownfield sites rather thagreenfield sprawl, and retain available open spaces for the city population.
Thanks to this planning approach, some 75% of all new dwellings were built on previously developed land.
The transport and mobditmanagement programme had delivered a marked reduction in the use of private
cars, a growth in public transport usage, and anndgte network of bicycle and pedestrian lanes. The
council also led the way in curbing energy use in public buildings. Whgléotal authority had delivered
a 25% cut in C@emissions over a hgear period, the same could not yet be said of local 16 universities
and hospitals. However, the council had worked effectively with small and metitech enterprises to
curb greenhousgas emissions and deliver cuts in energy costs.

The Heidelberg experience showed the benefit of longer periods of political efiiteyear terms
in this case) for the delivery of sustainable policies. But it also showed the merits of a progrevaseatic
approach that took <citizens into account and inv
unl i mited capacity of our brains, rather than our
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Taking into account Hei del biens godld be dakem topfdster;co s e v e
operation between levels of government in Mexico:

1 Generate information on emissions and the potential to ecith@en in the urban environment.

1 Sensitse local authorities to adopt compact urban models and to includprergintion criteria
and civil protection programmes in their planning policies and procedures

1 Broaden local government knowledge on the national and international financial mechanisms for
carbonbonuses.

1 Associate research and development strategibsthe need to generate information regarding
climate change. To achieve this, strategic alliaveifisbe required between entrepreneurs, the
academic sector and government

1 Align efforts and generate consensus in developing an agenda to integrate theatiangee
challenge and economic development policies. In this process, local authorities will have to be
involved as well as social leaders and entrepreneurghirsurveillance of théollow-up of
agreements and commitments; members of the academic seasbiplay a special role in
generating information and monitoring achievements; legislatitrhave to team up to build a
legally sound and institutionally appropriate framework, to promote and finance adaptation and
mitigation policies.

1 Local governmets should implement an explicit policy of tax incentives, financing instruments,
dissemination of the theme, and technical assistance to specific areas such as enbrgy supp
transport, civil protection anthnd use planningamong othelissues,as well asestablishing
public-private partnerships to help each other achieve climate change mitigation and adaptation.

1 The private sector already pkya major role inthe development in Mexicoof Clean
Development Mechanisms (CDM) under the Kyoto Protocol. Stheecreation of the Inter
Ministerial Commission for Climate Changm 25 April 2005, Mexico hasstablishedover
292CDM projects (117 reiteratedby the Communications Gardination Committee for the
United Nations, olCCCUN) located in 317 localities ihi46 municipalities in 29 of 32 states in
Mexico, with a potential mitigation of emissionsf approximately 7.4nillion tons of CQ
equivalent per yedf Most of these projects are located in rural areas) the excepion of
waste management projects éaluce methane emissio#dso, some projects in urban areas take
placein thetransport sector in such cities astito City, Ledn and Monterrey.

1 The entities with a major number of localities with CDM projects are: Jalisco (36), Veracruz
(28), Puebla (27)Sonora (25), Coahuila (25), Yucatan (23) and Michoacan (21).
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FINANCING CLIMATE -FRIENDLY INITIATIVES : THE ROLE OF THE EU ROPEAN
INVESTMENT BANK

By Brian G. Field"
Senior Economist, European Investment Bank

Preamble

Climate change has become a key area of concern for public policy makers, and cities are increasingly
recognised as the key delivery vehicles for the implementation of any significant mitigation measures. The
financing of climatefriendly initiatives is therefore a topic of growing importance, as traditional financial
products are adapted and new financial products are developed to exploit what is fast becoming an
enormous market with significant commercial opportunities. But there are also aerasmwernket failure
is limiting investment and where public intervention and/or the deployment of more innovative financial
instruments are required. In this regard, the role of the European Investment Bank is worthy of note, and
to this end, this papermaply outlines what that role is, how it has developed over time and how it might
evolve in the near future in response to a rapidly changing global agenda.

The European Investment Bank

The European I nvest ment Bank {eBrd Bling institutionh e Eul
established in 1958 under the Treaty of Rome, wh
both the public and private sectors for projects of European interest. As an international financial
institution (IF1), the Bank is aiste not only in the EU but also in more than 140 other countries worldwide
with which the EU has coperation agreements.

The EIB is a ncfor-profit, policy-driven bank that in general makes lelegm loans for capital
investment projects (mainly fixed sets), although its portfolio of intervention possibilities is becoming
increasingly diversified. | t does not , sdtesofever,
the European Union,viths ubscri be jointly t o tributios reflecimgjin larde, eac
measure, its economic weight within the EU. The total subscribed capital at the end of 2008 was
EUR 164.2 billion, of which EURB.2billion had been paid in. Because the Bank extends more than
EURS50 billion per year in thdorm of its various loan products, it uses its AAA credit rating, and funds
itself by raising equivalent amounts on the capital markets. The Bank does not use any funds from the EU
budget.

Not all projects are eligible for EIB support, but those thatcarefully selected according to the
following criteria:

f They must help to achi eve ErUaipod riacapdliotibgnée ct i v e .
1 They must be economically, financially, technically and environmentally sound, satisfactory

environmetal performance becoming an increasingly important component olthe B6 s pr oj e
appraisal process.
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1 They should help attract other sources of fundag.a rule of thumb, EIB funding is normally
l'imted to a maximum of 50% of a projectds to

Cities and energy

In addressing the climate change agenda and developing policies to mitigate global warming, there are
compelling reasons why <cities should be the focu
population lived in urban settlement By 2030, this figure will have risen to 60%, equivalent to the total
global population in 1987. Meanwhile, patterns of urbanisation are also changing. Whilst the first half of
the twentieth century was dominated by European cities, with urbanisatels reaching an impressive
80%, currently most urban population resides on the Asian continent, where urbanisation rates are fast
approaching European t hr es h odrowigg cities mrd now conbe found t he
Africa. The geographyf cities is changing, and as cities grow, so too does their impact on the
environment.

1 As major centres for the transformation of primary resources and intermediate goods, cities are
the most important engines of economic growth and therefore the plaheabhevhighest levels
of energy consumption. Given current rates and patterns of urbanisation, cities will account for
an increasingly large proportion of global energy use ang €ssions. The inevitable and
significant impact on global warming pralds an obvious rationale for focusing on cities in
energy management and climate change mitigation.

1 Given their concentrations of population and very high rates of economic activity, cities are also
the most significant source of contamination/pollutiod aaste. Unless the pace and patterns of
urbanisation are controlled, cities also pose a significant environmental threat under this
generalised pollution umbrella, providing a second rationale for focusing on cities in waste
management and pollution cooit

In summary, in addressing the interrelated environmental problems of global warming, pollution and
the increasingly politically sensitive issue of energy dependence, cities must necessarily be the principal
focus for public policy makers.

The Europe an Uni o mpdicy agendd a n

The European Union has been relatively slow in bringing the urban dimension into the policy
mainstream. In the recent past, the argument that urban issues are intrinsically domestic, and therefore
better dealt with throughational institutions, was often invoked by EU policy makers to limit intervention
in the urban sector under subsididritpnsiderations. However, given the emerging consearsesgthe
European Union institutions, and indeed of industrialised coungieerally, over the need to pay
increasing attention to the urban environment, and the consequences that localised deprivation and social
exclusion may have on the quality of life and economic performance of urban areas, it is hardly surprising
that the uban theme should have become part of the EU agenda. Due to the commonality of a wide range
of problems, challenges and opportunities throughout Europe, and the fact that cities are pivotal delivery
points for many strands of EU policy (not least the reednore concerted effort to mitigate the negative
impacts of climate change), the promotion of more sustainable cities and communities has become one of
the priorities of European action.

Over the years, a number of milestones can be identified in thgrepeive consolidation of a
European urban policy agenda. An urban dimension has been implicitly present in European policy
delivery at least since the establishment of the Structural Pufitis. problems of urban industrial decline
were a key concern fdG-Regid' in the 1980s, and played a central role for the definition of Objective 2
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priorities for the 199499 programming cycle. The policy relevance of cities was made explicit in a more
decisive way in the late 1990s, with the European Commissiorudm e idwards fan Urban Agenda in

the EWL( 1 9 9 7 )Systaimablel Urlsan Development in the EUFPamework for Action (1998), where

key components of a European urban policy were outlined and then discussed in the October 1998 Vienna
Forum. In 2000,He Lille Action Programm&consolidated this process. These events were important in
determining the reinforcement of the urban dimension in the -2008 programming cycle through
specific priority axes and measures in Operational Programmes, and tlw@ughunityinitiatives like

Urban II” andURBACT?® The Rotterdam ministerial meeting on Urban Policy in 2004 acknowledged that
the experiences of different European countries in the previous decade generated a set of common
principles that underpin succégspolicies, which was termed thdrban Acquis In October 2005, by
adopting an owamnitiative report on the urban dimension, the European Parliament recognised that cities
and urban agglomerations have a central role to play in achieving the reviserf laisth Gothenbur§
objectives. The competitiveness and employment objectives were thus added to the more traditional
arguments focused on the environment and on physical infrastru€toltewing in the steps of thdrban

Acquis the Bristol Accord! agreed by EU ministers in December 2@88ablished the principles of a
common EU urban agenda stressing the importance of developing sustainable communities.

The 200713 programming cycle has thus brought the urban dimension into the structural policy
mainsteam. Community Strategic Guidelines recognise the importance of developing an integrated
approach to territorial cohesion, whitae EU Structural Fund regulations now explicitly incorporate
sustainable urban developmentThis is in line with the currénEU Cohesion Policywhich, while
refocusing ongrowth and jobs in accordance with the Lisbon Agenda, placesong emphasis on
sustainable urban development as a means of boosting regional competitiveness and fully realising the
economic potential of nmber states. Policies at both the European and national levels are expected to
incorporate an urban dimension to address the market failures that exacerbate joblessness and social
exclusion in the urban context. The need for a more integrated approastaddressing urban problems
and issues requires a range of actions across different fields, a cledertongision and, critically,
significant funding. Given the consensus among policy makenstlve need to develop more sustainable
approaches to uam regeneration, and the significant funding gap occasioned by the traditional market
failures that characterise the urban sector, the EU launchd&88ICA initiative in February 2006.

The importance of integrated urban development as a prerequisgiecfiessful urban sustainability
was consolidated in thieeipzig Charter on Sustainable European Citiefich was signed in May 2007
by all the Ministers responsible for urban development in their respective countries, in which they commit
themselves to:

9 initiate debate in their respective constituencies on how to integrate the principles and strategies
of the Charter into national, regional and local development policies;

1 use the tool of integrated urban development and the related governance foteisentgtion
and, to this end, establish any necessary framework at national level; and

1 promote the establishment of balanced territorial organisation based on a European polycentric
urban structure.

In summary, EU intervention in the urban sector has edobwver time from early support for a series
of relatively modesad hocinitiatives to far more substantive intervention and associated financial support,
with the urban agenda now formally embraced within the policy mainstream. Against this backdrop, an
in pursuit of the headline policy goal of devel o]
urban policy is informed by both the economic imperatives of isligon Agendand the need for a more
integrated approach to urban planning andetijmment as emphasised in theipzig Charter As the
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|l ending arm of the EU, the EIB has responded acc
objectives and developing a range of financial products to meet the resulting funding chaltedgimng |

so, the Bank has developed what might be termed an implicit action plan for cities, comprising three
elements:

1 extending its traditional lending operations in the urban sector by increasing its lending volume
and customising its lending products maore appropriately meet the needs of cities and
municipalities;

1 extending the scope of its structured finance facility (SFF), where the Bank takes on more risk
than normal, including possible equity investment, to include urban projects; and

1 promoting firancial engineering and, in particular, supporting the EU in the promotion and
implementation of thd ESSICAnstrument.

For environmental projectser seand in pursuit of sustainability objectives, the Bank has:

1 embraced support for climatgendly initiatives, sustainable development and social welfare in
its corporate operation plan;

9 strengthened its internal procedures when appraising projects seeking EIB funding and/or support
to ensure minimal adverse environmental impact; and

1 increased its lendinqnithis sectorln 2007, of a total loan volume in excess of E&Rvillion,
there were direct loans of some EWRbillion for:

- mitigating the adverse consequences of climate change,

- promoting waste management and the sustainable use of natural resources,
- improving the urban environment,

- reducing pollution, and

- protecting biodiversity.

A plethora of policy options and potential projects can be identified in pursuit of sustainability
objectives, and to avoid the obvious threat of fragmentatieipzig has lighlighted the need for a more
integrated approach to urban planning and development. The EIB has therefore explicitly embraced the
need for more holistic evaluation of individual initiatives to ensure consistency between apparently
disconnected projectand to exploit any obvious and positive synergies in development programmes.
Within the urban sector, it is a requirement that almost all projects seeking Bank finance, by way of loans
or equity, must form part of an integrated urban development plahddocalities in question. What this
actually means in practice is open to interpretation, but there is now a clear requirement that any project
seeking EIB support must be Aplanning | edo.

It is beyond the scope of such a short paper to detail thexfulent of t he Banko&s ac
of more sustainable cities and communities, but the following paragraphs briefly outline EU policy and the
EIB6s response to energy and the environment.



Energy and environment

According to the European EnvironmeAgency, energy accounts for 80% of greenhouse gas
emissions (GHG) within the EU. Meanwhile, the EU is committed to reducing GHG emissions by 20% by
2020, compared to the 1990 | evel. At the same t
acount for at least 20% of the energy mix by 2020 (as recently as 2005, the figure was only 5%). Since
urban areas account for approximately 70% of the total primary energy demand of the EU, and urban
energy consumption is projected to increase at twiceatieeof the EU as a wholdjt is seltevident that
cities must play the pivotal role in achieving EU energy efficiency and climate change objectives.

The main ways to achieve EU energy and climate change objectives is by improving energy
efficiency (EE)and exploiting the potential of renewable energy sources (RES), and as already noted, the
scope for significant gains is most pronounced in cities, especially in buildings and urban transport.
Accordingly, substantial investment is planned:

1 approximatelyeUR 700billion in the period 20020 in RES; and

i substantial investment in EE, at levels much higher than for RES.

The EIBbs response has been timely, measured a
t he Bankds CorporgnefPtanti huBa@e6sewi abhi dke to sup
2007:

1 energy lending in 2007 was EWRBbillion (EUR4.4billion in the EU and EUR..4 billion
outside); and

1 lending to RES in 2007 was EURbillion (EUR1.5billion in the EU andEUR 0.5billion
outside).

The instruments deployed to disburse the funds include individual loans to finance large ;projects
instruments to finance small investments via financial intermediaries through global or framework loans; a
broad range of more complex pets from senior loans to quasjuity finance; and credit lines
combining loans with grants (where grants have been awarded to help develop bankable projects, for
energy audits and to cover transaction costs for financial intermediaries, but whereneupgfg loans are
needed to facilitate the implementation of the project).

Conclusions

The numbers demonstrate that there are numerous and significant investment opportunities in the
urban environment to tackle climate change. However, to develop andt éxislpotential commercially,
it is still necessary to address substantial barriers, such as limited information, and to reduce transaction
costs. This is one of the reasons why so many commentators place such emphasis on the need to develop
bankable prects. Without the latter, access to equity and credit markets is necessarily limitisds Th
why the EIB6s role is so important, not only as
protocols, but also to reduce barriers by supporting icitiatives with adapted and flexible financial
instruments. In this regard, tHm n k 6 s s u p [Covenant df Mayof& iritiative is particularly
instructive.
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Notes

1. Brian Field is a Senior Economist at the European Investment Bank, where he is dsonthe6 s Speci a
Managerial Advisr in Urban Planning and Development. The usual disclaimers apply.

2. The principle of subsidiarity is defined in Article 5 of the Treaty establishing the European Community
whereby the Union does not take action (except in areas that fall withircitsiee competence) unless it
is more effective than action taken at national, regional or local level. It is linked very closely with the
principles of proportionality and necessity, which require that any action by the Union should not go
beyond what imecessary to achieve the objectives of the Treaty.

3. Structural and Cohesion Funds aneniesallocated by the B for two related purposeso support the
poorer regions within the Unigrand support for integrating European infrastructure, especialtliein
transport sector. In the current programme period, 1 January, 2006 to 31 December, 2013, the budget for
Structural Funds is EUR77billion, and for Cohesion Funds the figure is E@®billion.

4, The Commission of the European Communities, or EaeospCommission (EC) for short, is the executive
branch of the EU and is responsible for proposing legislation, implementing decisions, upholding the
Uni onds treat i es-to-dag rumhingt o the Uniem eTheaComndssign is divided into
departmats known as Directorates Generale (DGs), each of which covers a specific policy area or service.
The Directorate General for Regional Policy, or DG Regio, is responsible for strengthening economic,
social and territorial cohesion, by-fioancing eligibk infrastructure projects aimed at reducing disparities
between the levels of development of regions and countries within the Union.

5. Objective 2 of the Structural Funds aimed to support the economic and social conversion of areas facing
structural dificulties, including urban deprivation and decay.

6. ThelLille Action Programmaevas a proposal for a mulinnual programme of emperation in urban affairs
in the European Union. It was adopted at the informal meeting of ministers dealing with uriranraffa
Lille on 3 November, 2000, and was based on a report prepared by the Committee on Spatial Development
in the autumn of that year. The main aim of the action was to thelpberstates of the EU, the
Commission and cities to give more tangible foanhe policy objectives defined at the European level to
the challenges facing cities.

7. The URBAN Il initiative, covering the programming period 202006, was designed to promote the
implementation of innovative strategies for economic and social eeggon in small and mediwsized
towns and declining areas in major conurbations.

8. The EU launchedJRBACTto bring together different groups of EU cities through a number of thematic
networks (such as one on Sustainable Communities) to exchange idbast@ractices and to review
lessons learned from various EU Urban Agenda initiatives.

9. The Lisbon Agendaalso known as the Lisbon Strategyas set out by the European Council in Lisbon in
March 2000, and comprises an action and development plah&dEuropearJnion that ained to make
theEUAt he most dynamic aimdsedmpetointoimye i kindwlee dvpe | do
economic growth with more and better jobs and greater social cohesion, and respect for the environment
by 2010.

10. The Gothenburg European Council in June 2001 completed the Lisbon strategy by adding an

environmental dimension. It emphasised the need to protect the environment and achieve a more
sustainable pattern of development.
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11

12

13.

14,

The Bristol Accordmarked the conakion of the British Presidency of the EU. Ministers involved in

urban policy in their respective countries agreed upon a common goal of creating more sustainable
communities in Europe. The Accordds ambinsitoon was
create jobs, economic prosperity, social justice and improved quality of life for all citizens through more
integrated planning and development of urban settlements.

JESSICAstands forJoint European Support for Sustainable Investment in Citygag\r Under new
proceduresmember states are being given the option of using some of their EU grant funding for
Structural Funds to make repayable investments in projects forming part of an integrated plan for
sustainable urban development. These invests) which may take the form of equity, loans and/or
guarantees, are delivered to projects via Urban Development Funds and, if required, Holding Funds.

It is worth noting that cities consume a higher shargasf{ electricity and heat than the EU agetaand a
lower share of coal, oil and biomass.

The Covenant of Mayorss an ambitious European Commissied project that was launched in January
2008. It is a ommitment by ginatory towns and cities to go beyond the objectives of Eldggrmlicyin

terms of reduction in COemissions through enhanced energy efficiency and cleaner energy production
and use. At the time of writing, the number of signatories is fast approaching 400.



CLIMATE INVESTMENT P ROGRAMMES IN SWEDEN

By Ola Gdransson
Head of Section, Division for Sustainable Development
Ministry of Environment, Sweden

Climate investment programmes, by which state funds have been tredisfer municipalities,
organisations and the private sector for climate action through a competitive selection process, have made
a significant contribution to Swedish environmental and climate performance in the last ten years. In
addition, the programmésave had a broad range of other positive effects. This paper describes the climate
i nvest ment programme known as AKI i mpo, which has
recent support programme ASusttldsiyeeabl e ci ti eso, wh

First, however, a few words should be mentioned about general policy measures that have been
central to Swedish development, and which form a basis and precondition for the positive effects of the
investment programmes.

Concern for the environmé and thorough environmental legislatibasa long history in Sweden.
Sweden was one of the first countries to establish a national environmental protection agency, in the 1960s,
and environmental legislation has proliferated since. In 1999, the diffpegts of the environmental
legislation were assembled into a comprehensive law, with theaosleing aim of achieving sustainable
development.

At the same time, the Environmental Objectives, a comprehensive national system for measuring and
managing envonmental performanceyas introduced. Sixteen overall environmental quality objectives
were adopted by the Swedish Parliament in 1999 and again in 2005. These goals describe what quality and
state of the environment are sustainable in the long term. fbheyan important part of the process of
achieving sustainable development, along with social and economic dimensions. A monitoring and
management system for the objectives has been set up.

Along with legislation, economic policy measures are fundamdataéstablishing incentives for
better environmental performance. Chief among the national Swedish measures regarding climate is the
energy and carbon tax. Levied since 1991 on energy used for heat and transport, the tax rate has increased
from an initial25 ore (SEK 0,25) per kilof CO,, to approximately SEK 1 per kilof CO,today. The tax
has made a broad range of energy efficiency and conversion measures profitable for individuals and private
and public actors, including municipalities.

Klimp

The Swedi h gover nmefortCd s mauppdmtvest ment Progr ammes
attani ng Swedenés climate objectives, as formul ated
enabled municipalities and other local actors to receive grants rigrtdom investments that reduce
greenhouse gas emissions. The grants were distributed five times by the Swedish Environmental Protection
Agency between 2003 and 2008. The investments are estimated to have reduced emissions by
1.1 million tons of carbon dixide per year. Klimp is helping Sweden to achieve its climate objectives in
three ways:

19z



1 The investments lead to reduced emissions of greenhouse gases.

1 The work on a climate investment programme strengthens local climate wodo-aperation
between varios actors.

1 Collecting and disseminating knowledge and experience of climate investment encourages
climate work in other parts of the country.

Between 2003 and 2008, Klimp funding of SEK 1.8 billion was granted for 126 climate investment
programmes, as wedls 23 special projects known ggldklimpar( igol d nuggetso). The
invested in 67 municipalities, seven municipal associations, five county councils and four companies in
every coury in SwedenGuldklimparare particularly effective meass that have been granted funding
within programmes that have not been granted other funding. Together, the programmes comprise about
900 measures and an investment volume of just over SEK 8 billion.

The measures that were granted funding between 20030@&dare estimated to reduce emissions of
greenhouse gases by 1.1 million tons of carbon dioxide equivalents per year. This corresponds to about a
third of the Swedish climate objective, which is to cut the level of greenhouse gas emissions by 4% over
theperiod 200812 compared to 1990 levels. The programmes are also txditsesave 1.grawatt/hours
of energy per year. The largest reductions are expected within the categories Energy (proddction a
distribution), by almost 34@00megawatt/hours per year, and transport (road), by almost
293000megawatt/hourper year.

The investments are made in the sectors that have the largest impact on climate. This applies above all
to measures in the transport and energy sectors. They include expansion o¢fhdiatitg, transition to
biofuels, measures to boost energy efficiency and local information about the climate issue and the
ongoing projects. Almost orthird of the Klimp grants have been invested in biogas measures.

Only the best measures in the besinate investment programmes have received funding. The
Swedish EPA and the sector agencies, the Swedish Road Administration, the National Board of Housing,
Building and Planning and the Swedish Energy Agency have thoroughly assessed the applicatieds receiv
by the EPA. The programmes have been awarded points depending on how well they demonstrate good
climate strategies, overall perspectives, collaboration, efficient use of funding and environmental effects.

The climate investment programmes normally ron four years, after which a final report is
submitted to the EPA. By 2012, all programmes will have been concluded.

Sustainablecities

In 2009, Klimp was superseded by the Support Programme for Sustainable Cities. The sustainable
cities programme is morgpecifically dedicated to support integrated urban development projects with a
climate focus. Over two years, SEBB40million will be made available for support to urban initiatives. The
support is intended to be awarded to a limited number of projectsgtina twestage competitive process
similar to the Klimp procedure. The aim of the programme is to enable urban development projects that
can produce significant climate effects and simultaneously provide good examples of integrated urban
development iniaitives that can facilitate national and internationabperation and trade. The support
programme is managed by the n®slegation for Sustainable Citiesn urban task force, or national
platform, with a broad task of facilitating and stimulating inéégd sustainable urban development
overall.
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A COMMUNITY TAKES CH ARGE: THE EVOLUTION OF BOULDEROGS TERXARBON

By Jonathan Koehn
Environmental Affairs Director
City of Boulder, Colorado, Unite&btates

This paper discusses the devel opment and |i mpl e
brief hi story of Boul der6s <c¢climate protermmcti on
revenue source to fund its climate protection programmaadet Ci ty Counci |l §s Kyo
growing momentum for city action on energy issweg$ o the dedication of USDO0000 from the
citybs Gener al Fund for | imitiyedaramnalcy®iasegmcac pir
Tax provided anannual budget of USR58000 for energy and greenhouse gas programs. The short

term and limited nature of the Trash Tax, as well as public concern over the tax increase, meant that a
new, longterm revenue stream would be needed to continue the greenjemiggograms beyond
2006. Staff hired a consultant team to complete a report on potentidgelomdunding options.

The public and city staff process surrounding the report highlighted limitations of the options and
resulted in the city aggressively puirsg the carbon charge concept. Xcel Energy, the investoed
utility serving Boul der, agreed to collect the <ch
by the voters. O November 2006, Boulder voters approved Initiative 202, the&té Action Plan Tax,
marking the first time in the nation that a municipal government imposed an energy tax on its residents to
directly combat climate change.

In June 2009, Boulder City Council voted unanimously to increase the tax to the maximum level
approved by voters, essentially doubling the annual revenue generated tb.&JSillion.

Introduction

Unlike many cities with community energy and greenhouse gas (GHG) programs, Boulder does not
have a municipal utility or atatewide system benefit oryblic goods charge to provide program funding.
Like many cities, Boulder has faced declining revenues and the need to make significant budget cuts,
forcing City Council to make difficult decisions about scaling back levels of services and staffing. As such
there were no substantial and unrestricted internal sources of funding that could be diverted to fully fund
the climate change program at approximately USmillion per year through 2012. In order to fund the
climate program and o@eag the oy woyld n€ed a soarcel obrew, Krygderm
revenue.

This paper discusses the devel opment and i mpl e
brief history of Boulderds climate prot eandtheon pr
Climate Action Plan are available on the Community Relations page within the Energy and Climate section
atwww.environmentalaffairs.cam
Background

Boulder is a college town in Northern Colorddwmwn for its beautiful mountain landscapes. Boulder
has approximately 10000 residents, including resident students at the University of Colorado. Boulder is

19t


http://www.environmentalaffairs.com/

also home to many federal laboratories, such as the Natamdtefor Atmospheric Research MAR)

and the National Oceanic and Atmospheric Administration (NOAA), -tegh companies, energy and
environmental consultants and natural lifestyle companies. The community has a strong divedong
interest in environmental protection, as is showntbycommitment to preserving open space, recycling
and waste diversion, promoting the natural and organic products industry, and maintaining a high quality
of life.

The Office of Environmental Affairs (OEA) at the city of Boulder is responsible for impigénge
many of the cityds environment al policies and pr
waste reduction, green building, integrated pest management, pollution prevention, and energy and GHG
emissions reduction. As of December 2006, ghgere seven full time employees, with each employee
generally dedicated to a specific work area or p
Office and works closely with City Council and its advisory board.

The Kyoto Resolution and the BREEE Report

In 2002, the Boulder City Council formally recaged the need to take action on climate change and
passed a resolution committing the city to an initial goal of reducing greenhouse gas (GHG) emissions to
7% reduction below 1990 levels by 20Ihe resolution, referred to as the Kyoto Resolution, directed staff
to develop a local action plan outlining cestective actions to reduce emissions in all sectors. The
resolution also prompted the creation of a volunteer working érdla@ Boulder Reneable Energy and
Energy Efficiency working group (BREE&)comprised of local energy experts, students, interested
residents and city staff. Initially, BREEE intended to develop a preliminary energy efficiency and
renewable energy roadmap for the city. Howewe local carbon expert suggested that efficiency and
renewable energy be addressed within the context of a comprehensive GHG mitigation plan.

BREEE met bimonthly over the course of several months and developed a report including a
preliminary greenhousegyas emissions inventory, policy and program recommendations to reduce
emissions, an estimate of the emissions reductions of existing city programs and potential long term
funding sources. The report was an important first attempt at defining the sdhle dfallenge and
highlighting potential opportunities to save energy and reduce emissions. It alsacgassful in helping
to catalyg city action and commitment to developing a comprehensive emissions reduction program.
Much of st af f @darlyergports 0 City €oukcil, was anade possible by the efforts of the
dedicated individuals engaged in BREEE.

The BREEE report was completed in early 2003 and the group continued to meet to discuss strategies
for reducing emissions in Boulder. The @wing momentum inspired staff to launch its first formal energy
efficiency program in the fal/l of 2003. Through
program, the city could offer Xcel rebates to Boulder businesses that completed seffioiejects,
particularly lighting retrofits Staff also placed more emphasis on raising awareness of energy issues
through water bill inserts and increased visibility of energy in its pollution prevention program, Partners
for A Clean Environment (PACE).

2004:the energy builds

As part of the 2004 budget process, City Council made dimeeappropriation of US00000
from the City Manager6és contingency fund for gr e
funds were to be used to hire a cdtisg company, Econergy, to begin quantifying and ysagy the
emissions reductions needed to meet the goal and to hire a fixed term, full time employee to work on
energy programs and assist with the development of the action plan.
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The 2004 budget allotan allowed staff to dedicate time and resources towards research, planning
and analysis, outreach and limited programs, and to cultivating relationships with community stakeholders,
other Front Range cities and national programs, such as ENERGY STARhar@hicago Climate
Exchange. Highlights from the 2004 Progress Report include:

1 finalised GHG Emissions Inventory;
1 completed commercial buildings analysis and report;

1 analyed environmental and economic impacts of various packages of energy efficiency
measures;

9 created a preliminary residential buildings analysis;

I USD55000in lighting rebates provided to 13 local busises, saving a combined U%D4 000
a year in energy costs;

9 distribution of over 2100 energyefficient light bulbs and related edcational material,

1 replacement of 250 halogen floor lamps with energy efficient models, as part of a community
halogen lamp swap; and

I asmall (under DO0 mtCO2e) but significant start in reducing GHG emissions toward the
Council 6s Kyoto Protocol goal

The decision to hire a consulting firm, Econergy, to complete the emissions inventory was partly a
result of concerns by some BREEE members and energy experts about available software.

Specifically, they found that it was not transparent, making it diffitujudge if it was consistent
with the WRI Protocol. Additionally, the inventory in the BREEE report was based on data from three or
four years. Econergy refined the inventory using data from each year back to 1990 and developed an
Inventory Maintenanc&ystem to track annual emissions. The updated inventory improved confidence in
the 2012 forecast. A valuable outcome of developing the inventory was strengthened communication and
relationships with Xcel Energy and other city departments, on which staffdependent for data.
Econergy6s commerci al buil dings analysis was al so
and for providing data for future analyses.

The Trash Tax

As 2004 drew to a close, it was necessary to secure funding if vearkoxcontinue in 2005. Staff did
not seriously begin looking at potential long term funding options in 2004, because they wanted to
complete more planning and analysis to determine how much funding would be required to meet the Goal.
In short, without a @mpleted inventory and analysis and relatively little community engagement, it seemed
premature to spend a significant portion of the limited budget on developing a long term funding source.
Moreover, it was unlikely that City Council would be comfortatnigking a decision on a funding source
without a clear understanding of how the funds would be used.

The cityds Trash Tax was highlighted as a sour
occupation tax on the trash haulers in Boulder, basedebarhount of trash they collect in the city limits.
This tax i s passed on to customers based on the



earmarked, Trash Tax revenues historically had been used for waste reduction programs and related
personnel expenses. City Council has the authority to increase the tax up to Happieed cap.

In order to provide funds for the GHG program, the Trash Tax would have to be increased. This
increase waold be in addition to a USR10000 increase prajzed by waste reduction staff for more waste
reduction programs. GHG staff initially reqtesd an annual budget of USI20000 to complete the
planning and analysis, increase program offerings and add another full time employee. Feedback from the
CtyMangger 6s Of fice and Ci trgevdluatets udgét needs.s. scalaibadk gsd st a
request. Staff developed an alt&ten and lower budget of USE58000 per year. The lesser amount
reflected the elimination of .5 FTE and cuts in prografighe October 2004 Study Session, Council also
directed staff to focus on limited commercial and residential energy programs and not on analysis of other
sectors, particularly analysis by private consultants.

Consideration of the Trash Tax evoked livdbate on whether it was an appropriate source of funds
for energy and greenhouse gas programs and ultimately required Council to either reaffirm or reject its
commitment to meeting the Kyoto Goal. This was a significant issue as many of the Council sribieaber
voted for the resolution were no longer on the Council and some of the new members had serious concerns
over whether climate protection was a legitimate role for city government. Specific to the Trash Tax, some
Council and community members quesddnthe strength of the nexus between the funding source and
work to be funded. The situation was intensified due to a perceived lack of notice, specifically to the
business community, of the tax increase. Several members of the community felt like wass taging
pushed through Aunder the radar, o0 which naturall
the mistake of relying on the media to cover the Study Sessions and city conversations about the tax
increase.

The media did not cover theosy until it was a controversy, for which the media found willing and
vocal opponents. For example, the media focused on the percent increase rather than the actual dollar
increase, which was as much as UBBO0 per month per household depending on trabhcsiption level.
It is likely that part, if not most of the controversy could have been avoided with more concerted and
timely effort to explain the tax increase to the public. Ultimately, Council decided to raise the Trash Tax,
providing an annual budgeof USD258000 for the GHG Program. A hotline received complaints for
approximately a month and then the calls ended. As promised, the GHG portion of the Trash Tax was
sunset at the end of 2006.

The search for longterm funding

Along with limited commecial and residential energy efficiency programs, Council directed staff to
concentrate on developing options for long term funding of the GHG Program. In March 2005, staff
released an RFP seeking a consultant(s) to complete an analysis of potentig @oidins to generate
longt erm revenue for the implementation of the city
Plan. The RFP stated that the funding source should be capable of generating one to three million general
fund dollars annually fogreenhouse gas programs and related personnel expenses. The funding source
should be able to be implemented by January 1, 2007 and generate revenue for at least six years. The
funding source should al so be wi &lbgica relatbrshipdoititey 6 s |
work being funded, and not involve a sales tax increstsdt had approximately USB0 000 to dedicate
to the funding analysis.

It is instructive to note that though staff had ideas on potential funding sources, they lisgenthe
time or legal or financial expertise to adequately yseahnd determine the feasibility of the options. Staff
sought consultants that could contribute that expertise, as well as provide an independent analysis for staff
and Counci lod dtisalsonirstrudtieert@ rote that in early 2005 a local energy efficiency
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advocacy orggmat i on had written a bil!l t hat wasisije bat ec
natural gas demand side management (DSM) programs and creatiatgwide system benefit charge.

Xcel Energy supported the natural gas DSM programs, but did not support the system benefit charge citing
administrative burdens. The bill was vetoed by the Governor, leaving the impression that Xcel would fight

a local system benieftharge. At that time, it was not known whether a local system benefit charge would
require changes to the citybds franchise agreement
pursue other funding options given the apparent likelihood Xeal would not collect a charge on

Boul der 6s behal f.

The funding RFP was reissued in April, as the quantity and quality of responses were low from the
first round. It is assumed that part of the reason for the low response was a short turnaround time and
conflicts with Spring Break. 't wasnot unt il mi d
Hei di VanGender en, t he University of Col oradods
assembled a muidisciplinary team (Team) with statd-the-industry experience in identifying, securing
and financing new revenue streams to fund sustainability and other governmental initiatives. In addition to
the Chair, the Team was comprised of Shaw Environmental and Infrastructure, Inc. (ShavBal&mott
Strategies, Policy Solutions Ltd. and Natural Capitalism Solutions (NCS).

As part of the funding analysis, the Team completed a resource inveatakyguingcity taxes, fees,
and bonds, as well as applicable grants and programs that could pigtgmbaide funds for GHG
mitigation. The goal of the inventory was to highlight existing revenue sources or fund balances that could
potentially be directed to the GHG Program as-time seed funding or for egoing support. When this
idea and the posd@ options were vetted with other city directors, it was found that many funding pools
could not legally be diverted to other purposes and even if they could, it would shift the burden to other
departments to raise replacement funds. Many of the funddeslamere being held in reserve for future
purposes or as a safety net.

The Team also thoroughly revi ewed Boul der 6s 2
(CAFR) and 2005 Budget to understand the structure of City finances and to identify poteatiakesev
and existing, available funding sources to support the Plan. They also identified existing practices used by
other local governments to fund emission reduction strategies.

The consultantsdé research cul milrmeahue sburcesthabmet ep or
the criteria outlined in the RFP. The thirteen options could be used in isolation or as part of a package. The
options included:
establish a Boulder Energy Enterprise and Fee
create an annual Vehicle Sticker Fee
extend the Trah Tax
create a Renewable Energy Mitigation Program/Renewable Energy Mitigation Fund
increase the Development Excise Tax

create a standlone Development Fee

increase certain Planning and Development Services fines

=A = =44 =4 =4 =4 -4 =4

utili se Special Purpose Districts



increase the Admissions Tax
levy an Occupational Privilege (AHeado) Tax on

increase the Public Accommodations Tax

=A = =4 =4

increase parking fines
1 grants and Intergovernmental Revenue Sources

Staff and the consultanteviewed these options with the Deputy City Manager and Department
directors. The group had the following concerns: competition for funds, particularly with the
Transportation Master Plan; some options had a weak nexus between funding source and work to be
funded, which would be problematic for a fee; some options were politically challenging and undesirable;
and there had been no public process up to this point. As a result, the group recommended that some of the
options be removed from consideration ahat tstaff should present only the most feasible and desirable

options to City Council. The citydés Finance Dire:
fund the Energy Efficiency and Renewable Energy (EERE) enterprise based on the irecStadf took
not e, but proceeded with the consultantsd work so

Of the 13 options in the report, staff identificiive as having the greatest potential for successful
implementation. The five optis included the following:

establish an Energy Efficiency and Renewable Energy (EERE) enterprise and fee;
create an annual Vehicle Sticker Fee;
extend the Trash Tax;

create a Renewable Energy Mitigation Program/Renewable Energy Mitigation Fund; and

= = =4 =4 =9

increase the Development Excise Tax.

In December 2005, City Council directed staff to continue research on the five options and review
them with a variety of committees and stakeholders and return to them in April 2006 with more detailed
analysis and recomendations in preparation for a final decision in June. They also requested that the
funding sources be accompanied by a final Climate Action Plan. Throughout the first and second quarter of
2006, staff reviewed and discussed the funding options and daaftwith the newlyfformed Climate
Action Plan Committee (CAPC) and other groups. The CAPC was created to provide input on the funding
options and the draft Climate Action Plan. Participants were selected based on an expressed interest in the
program, prevdus involvement with the program, policy knowledge in the field, the time and ability to
serve, or by recommendation from other invitees. The members represented a variety of viewpoints and
levels of knowledge about climate change and mitigation strategies

The discussions with city staff and the CAPC highlighted the limitations of the options included in the
report. For example, many people had a difficult time understanding the EERE Enterprise and the
associated fee or tax.tonédhteattiixietwyguld Ad stgmeremmiognidssies Of f i ¢
with the vehicle sticker fee and it could be problematic to fund building efficiency and other climate
programs with a transportatidgvased fee. Generating sufficient revenue through the Trash Tax would
necessitate a dramatic rate increase and again raise nexus concerns. People were generally supportive of
the Asperstyle Renewable Energy Mitigation Program, but were concerned that it would be too unstable,
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narrowly-focused and limited to generate the reseey revenue. It was also mentioned that the option
would be best implemented on a countige level; Boulder County is exploring the option as a way to
address the surge in large homes. Similar problems were raised about increasing the Development Excise
Tax to fund the Plan.

In part due to the limitations of the proposed options, two CAPC members introduced other funding
proposals. One of the proposals echoed earlier ideas of a local energy consumption or system benefit
charge, which became thefoundati of t he carbon tax. The other pro
square footage, using square footage as a proxy for energy consumption. Of the two options, the CAPC
favouredthe carbon charge option due to the strong nexus to the work being f@tatdvorked with the

City Attorneyo6s Office to submit an infor mal re
collecting the charge on the cityds behalf. Preld
anticipated, prompting dfeto aggressively pursue the option. It is important to note that this conversation
happened in parallel with the cityds investigatio
much themunicipalisationd i scussi on i nf loua callestthg aXBowdespesific phargei t i

on their customersodo bills.

There was considerable discussion among the Committee about whether the charge should be a fee or
a tax. The primary distinctions are that fees are enacted by City Council and redpinersstrable nexus
between the fee and the benefit; Taxes require voter approval and have greater flexibility in terms of the
nexus. A votefapproved tax was selected because of potential legal difficulties associated with a fee and
the desire to have &e public support. Having public support was also important to Xcel, as they
recogrised that they would receive the majority of complaints since the charge would appear on their bills.

Even though none of the opti oaed fofimpementatiorg thee on s u
process was valuable. The process helped develop credibility and importance for the climate program
within other city departments and provided a framework to have serious discussions with city and
community leaders. The procealso yielded a few options that could potentially have been used if the
carbon tax failed, which was always a possibility.

The Climate Action Plan Tax

At an April 2006 Study Session, staff presented three options to City Council and requested direction
on which option or options, if any, to include in the 2007 budget process. The three options, in order of
staff recommendation, were the energy tax collected on Xcel bills, square footage fee collected on city
water bills or a new fee collection systemdafrash Tax increase. City Council directed the City
Attorneyds Office to submit a for mal l etter to Xc

Council also directed staff to develop rate structures that varied how much each sector contributed to
the ptal collected revenue. The following table sumises information that was used to develop rate
structures. For example, the table shows that the residential sector contributes 27% of total emissions, is
expected to contribute 31% of the total estimadlctions by 2012, is expected to pay 19% of total
private investment in energy efficiency and renewable energy, and receive 58% of total city funds through
programs, services and education.

Residential Commercial Industrial
Percent of Total Emissions (2005)* 27 53 19
Percent of Total Reductions 31 41 22
Percent of Total Private Investment 19 76 5
Percent of Total Public Investment 58 39 3

*Other contributing sectors include transportation and solid waste. These emissions were distributed equally among the residential,
commercial and industrial sectors.
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Other considerations included:
1 Some industrial users are addressing emissions and have set targets at a corporate level.

1 Increased energy use and emissions apg-productof increased production argtowth, for
which industrial users should not be punished.

1 The residential sector will not have access to the level of utility efficiency rebates available to the
commercial and industrial sectors. The commercial sector is expected to receive 92% of the
anticipated rebates flowing into Boulder.

I Tenants in all sectors may have limited potential for reducing consumption and therefore
reducing the charge.

1 The charge will represent a higher percentage of monthly income fentmme residents.

1 Low incomeresidents are likely renters in older homes with limited potential for reducing
charge.

f Customers subscribing to Xcelds wind power p
for that portion of their electricity use, since their electricity is caeutral.

9 Customers of other REC marketers cannot be exempt through Xcel bill for logistical reasons.
Given these considerations, the following rate structures were developed and based on:

1 Emissions allocation modeSector contribution to total GHG essions, such that the percent
contribution to total emissions is equal to the percent contributed to total revenue.

T City funding all ocat i o:rProposed dllocationeohcitysfundséoegch | i n g
sector, such that the amount that eachosgrays is equal to what they will receive in city funds
through programs and services.

1 Uniform rate modelUniform rate for all sectors, such that every household and business pays the
same rate.

Each option had advantages and disadvantages. Natadlydustrial sector had concerns that under
the emissions allocation model they would contribute approximately 20% ofwtbruebut receive only
3% of city expendituresThe charge could exceed UZD 000 per industrial sector company. Under the
city funding allocation model, the residential sector rate is higher and better matches the efforts and
funding dedicated to the sector. A drawback of the city allocation model is that the rates could potentially
widely vary from year to year. However, under mlbdels the rate would change from year to year. The
ability to annually adjust the rate is a key safeguard to cg@ithe rates in light of the design constraints
and achieved outcomes.

City Council decided to set the rate based on the estimated aloaticity funds. This option
seemed to balance industrial sector concerns and increase the amount that households would pay, while not
being overly burdensome. To address the problem of increasing costs for low income households and
renters, staff develau additional programs to help them reduce their electricity consumption.
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It should be noted that the limited scale and timeframe of the tax did not demand as rigorous analysis
and considerations as if the tax was considered forwtdieor national imfgmentation. Notably, the tax
is not designed to influence company investments or consumer decisions, as the tax does not reflect the
social cost of carbon or marginal damage associated with increased GHG emissions. To set the rate to
better reflect carbdhs t r ue c-widetlevebwouldahave digagvantaged Boulder companies and
increased the already high cost of living in Boulder. It also would have generated a budget in excess of
what the city had the capacity and perhaps the political and legarigyito spend. Another limitation is
that as electricity consumption increases, the rate actually decreases to maintain desired revenue levels,
creating a perverse incentive. However, if emissions are steadily increasing the city has the flexibility to
propose a larger budget and consequently higher rates to achieve additional and perhapsreaater
reductions. The city could also pursue regulatory strategies, which are currently not included in the
Implementation Plan section of the Climate ActidarP

Similarly, the city entertained the idea of establishing a Botdfecific cap and trade program, but
staff determined that it was infeasible given the lack of accounting and tracking infrastructure, low
potential for flexibility, absence of a loftgrm goal and high transaction costs. Additionally, to generate
public revenue the city government would have to sell emission allowances, which could create a
contentious political situation.

Setting therate

The first step in establishing the rate wadinalise budget estimates for 2007 to 2012. Staff used a
bottomup approach to estimate the budget. The budget is based on projected expenses for the identified
programs, services and related expenses, such as salaries, administrative costs agedvedgerenergy
purchases, as outlined in the Implementation Section of the Climate Action Plan. These cost estimates were
derived from the cityds pil ot progr ams, as wel |l
from technical groups. Adddnally, it reflects participation rates and results that are believed to be
reasonable, achievable, and slightly conservative, so as not to overestimate results or underestimate the
necessary budget.

The estimated budget was used to determine minimunmaxdnum rates for inclusion in the ballot
measure. The Implementation Plan section of the Climate Action Plan outlined detailed activities for each
year. Staff used information from existing programs and reasonable assumptions to estimate the necessary
budget. The budget ranges from USEB0265 in 2007 to US 342000 in 2012. The recent economic
downturn has resulted in a slight reduction of revenue; the @@j&cted collection is USB39000. The
annual budget increases reflect larger renewable ynamugchases for city operations, annual salary
increases, and consumer price index.

The budget estimates were broken down by sector expenditures, such that the residential sector
contributes 58%, the commercial sector contributes 39% and the industt@a sentributes 3%. Staff
used 2005 electricity consumption data as the basis of forecasting future consumption. Staff developed a
variety of scenarios to ensure that the requisite budget would be generated each year.

During this process, there were avflkey factors affecting revenue levels to consider, including:

1 As electricity consumption increases, the rate per kileladi (kWh) will decrease.

1 As electricity consumption decreases, the rate per kwh will increase.
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1 As Windsource subscription incress it will have the effect of decreasing electricity
consumption that is taxed and will increase the rate per kWh. However, the impact on the rate
will be related to the level of increase or decrease in consumption of traditional electricity.

1 The rate ishased on assumptions of electricity consumption for tleempg year €.9.2007),
using the peg005)yearods data (

1 Xcel Energy assumes electricity demand will increase by 1.8% annually, but Boulder has
experienced greater increases in the past.

1 If the energy efficiency measures outlined in the Plan are successfully implemented, it would
result in approximately a 10% reduction in projected 2012 consumption, compared to business
asusual.

T Each sectords rate coul d ionfacitygiends,whe tbidgetcamdh n g e s
above or below average changes in sector consumption.

1 To keep administration costs low and the tax simple, only electricity consumption is covered.

As currently designed, the tax will generate about USMillion annualy through 2012 when the tax
is set to expire. The City Council set the first year tax at a maximum rate oDIO8P2 per kWh for
residential customers; USIO0004 per kWh for commercial customers; U&D002 per kWh for
industrial customers. The averageulehold will pay US[1.33 per month and an average business will
pay USD3.80 per month.

In subsequent years, the City Council has the authority to increase the rates as needed to fund the
Plan, as it may be amended, to a maximum rate of Q89 per Wh for residential customers;
USD0.0009 per kWwh for commercial customers; USD0O03 per kWh for industrial customers. These
maximum tax rates are ested to support a maximum USCB42000 program budget.

Climate Action Plan

In June 2006, City Courlcapproved the Climate Action Plan (CAPY.he plan outlines baseline
information, including the emissions inventory, and establishes the context for the GHG work. It also
presents emissions reduction strategies for each sector. The primary strateggashimyg the emission
reduction goal are to increase energy efficienay. (educe use), shift to renewable fuel sources for
electricity and vehicle fuel, and reduce vehicle mitesvelled The specific strategies are based on
programs and policies inteér communities, utility energy efficiency programs, staff research, and input
from the CAPC. The CAP is continuously evolving in response to new information, legislation and
opportunities.

Section VI of the CAB The Implementation Pl@noutlines the spedi programs and actions that
are proposed for 2007 to 2012, with service levels and programmatic details subject to change in response
to new circumstances and as targets are achieved. Because energy efficiency is the -eibsttoamst
strategy for redung emissions, the majority of the annual budget will be directed toward energy
efficiency programs, services and outreach.

The election

In August, 2006 City Council took great care in drafting the ballot language and unanimously
approved the Climate Acton Pl an Tax for inclusion on the Nover
very important in gaining public support for the ballot measure. Legally, the city is not allowed to use
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public funds to advocate for ballot measures. To promote the measgmup of local supporters,
including the mayor, came together to solicit campaign donations, write letters to the editor, hand out yard
signs, hold rallies and generally build support for the initiative. Many of the people had been involved in
BREEE,cos ul t ed with about the Plan or participated

simply interested residents. It i s reasonable to
community activities and programs helped famidiarthhe community with energy and climate change
i ssues and demonstrate the corollary benefits as

through 2006 helped build the awareness and confidence needed to pass the Atethguteme of the
eledion, there was no formal opposition to the measure.

It i's i mportant to note that despite the Cham
concerted staff effort to address their concerns, the Chamber initially opposed the ballot measure. Their
opposdtion included the assertions that companies are already takingféesive measures to reduce
emissions and hiring additional city staff to encourage people to do what they should already be doing or
are doing is unnecessary. They also had concernst dbe rates for the industrial sector and larger
companies. However, after additional internal discussions and a letter from Hunter Loviosn@er of
the Rocky Mountain Institute and founder of Natural Capitalism Solutions) highlighting the merits and
economic benefits of the Plan, the Chamber of Commerce announced support for the measure.

On November 7, 2006, Boulder voters approved Initiative 202, the Climate Action Plan Tax, marking
the first time in the nation that a municipal government will is@@n energy tax on its residents to
directly combat global warming. The Initiative passed with 60% of voters for the measure.

Conclusion

Prior to the November election, staff implemented programs and outreach activities and developed a
detailed actionlpan t o demonstrate the cityb6s commitment
cityos greenhouse gas emi ssi ons reducti on progr
Maintenance System for annual updates were also very important for being ablafidently measure
progress. Having two full time employees dedicated to the GHG program also made much of the progress
possible. It is difficult to imagine completing the necessary scope of work with less than two dedicated
people. Additional staff the, when it was available, noticeably increased the work that could be
accomplished. Furthermore, the relatively small budgets enabled staff to complete a range of activities,
while requiring that staff be as efficient as possible. The pilot projects efecdtical importance in
understanding the types of services that are useful to the community and in building relationships. It is
reasonable to assume that without staffdos effort:
benefits of saving engy and reducing emissions that it would have been harder to pass the ballot measure
authoisi ng t he tax. Addi tionally, City Council s sup
have been successful.

With passage of the CAP tax, 2007 represeine first year in which funding and staff levels for the
citybds climate protection efforts wildl be alignec
make significant progress in reducing emissions. Staff will continue to engage memibers@hmunity
on suggestions for improving programs and developing new strategies for the Climate Action Plan. Staff
will also seek out new partners, such as other cities, counties anarofirorgansations, to leverage
resources and share best prastic@/ith this cooperation and the dedicated funding, Boulder is well
equipped to tackle its Kyoto Goal.
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As previously mentioned, City Council approved a revision to the tax rates that effectively doubles
the revenue generated by residential, commercialrahubtrial customers. The tax increase accompanies
a new strategy for the Climate Action Plan to me
momentum to move beyond Kyoto in the foreseeable future.

Notes
1 For more information on the oirtoygdsamp arsteiec ifplaitg hotne
Promoting Utility Reb awwenvionmmenBlaffaitsdoenr Busi nesseso a
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INPUT AND EXPERIENCE S FROM THE WORLD BAN K

URBAN FINANCE AND CL IMATE CHANGE: FINANC ING CLIMATE -FRIENDLY
INITIATIVES AT CITY LEVEL

By Mila Freire
Senior Advisor World Bank

Cities have a key role to play in dealing with climate change. Not only are they major contribytors of
carbon emissions, but they are also powerful vehicles for promdghgviouralchangs and
implementing the necessary adaptation in the physical attributes of human settlements. However,
while the urgency of adopting mitigation and adaptation strategies are well accepted at city level,
there is little research on the best fiscal instruséhat could be used to finance the necessary

investments.

This paper reviews the nature of climate change as a global good and suggests that a mixture of
financing instruments is required. While carbon trade is well accepted to sell the right tmenmt|a
polluters, the associated resources are generally used to finance such investments as landfills. New
lines of resources need to be identified to finance the massive costs associated with climate change.
For example, controlling C{below 450 parts gr million will cost about 3% of world GDP in 2030
and 5.5% in 2050.

This paper analyses the role of the carbon trade in financing climate change measures at city level in
several developing countries. It also presents programs launched in both deesldmkn/eloping
countries to increase knowledge, awareness and to develop benchmarks that could be used tp promote
energy efficiency in buildings, urban form and transportation schemes.

Introduction

The world of public goods has changed radically in s guarter century (G. Heal, 1999). Not only
are public goods increasingly produced by the private sector, either because safionabr because of
externalities (often negative), but the market has gained a very important role in the provisiblicof pu
goods. The traditional idea that public goods need to be produced and delivered by the public sector has
been replaced by the consensus that there are many providers of public goods, whidgtesnithien
emergence of natural monopolies in the provisibglobal goods.

Take the case of carbon dioxide, the principal gas responsible for climate change. It is stable, remains
in the atmosphere for 60 years; it mixes easily, and €ftted in New York or Beijing will be diffused
around the globe in a mattef months. CQ@ in the atmosphere is uniform around the world, and its
atmospheric concentration is a global public good (or bad, as the case may be). Productiooconfi€zO
from billions of private households and firms for their needs, all outsidgthes er nment 6 s s ph
government can influence these decisions, but only indirectly, through regulations and incentives.

The investment requirements associated with cli
GDP. The latestntergovernment Panel on Climate Change repstimates the cost of keeping £0
equivalent concentrations below about 4¢80tspermillion (ppm) at less than 3% of world GDP by 2030
and less than 5.5% by 203@.0st of the integratedsaessment models suggest that the costs of climate
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change arenthe order of 1% t@% of national income, althoudgbternsuggests a larger number, at least
5% and possibly as much as 20% for a bustasssual scenario.

To reach a target level of GHG &sions, policy makers can use either comrramgicontrol toolsi
take the total GHG to be abated, divide by the producers, and require that each reduce emig%ans by
or marketbased mechanisms: a pollution tax that would bring about the desiredomolivel (depending
on how elastic the output) or the allocation and trade of pollution rights. There is a consensus that the
marketbased mechanisms are more effective than comvaaddontrol approaches in terms of effective
emission reduction. A limiof total emissions is established, and the authority with oversight responsibility
allocates the rights to pollute according to the trade that took place. The incentive to cut back on pollution
is provided by the fact than unused permit can be sold loattthe price (and cost) is too high to be borne
by the producer. The higher the market price, the stronger the incentive.

To introduce a regime of tradable emission quotas, property rights have to be created where none
previously existed. These properights must be allocated to countries participating in the carbon dioxide
abatement programs, in the form of quotas. Such quotas are assigned a market value. Thus the creation of
guotas leads to the potential evening of the playing field for countriesdatot major produceiisin
many developing countries because they have not achieved a sufficient level of inshtidrial How to
distribute quotas has an enormous importance. It is also important because any reduction of GHG
emissions will be reflded in reduced output and energy consumption. Without a parallel change in
technology, these cuts will lead to reduced output and income.

The financing of green investmerissrelated to carbon trade but is not identical to it. Carbon trade
will generate @inds, particularly in lowand middleincome developing countries, to finance the urgent
investments that are required to make possible changes in technology that allow production and
consumption with much less environmental impact, to abate emissiogrsalite adaptation, and to share
knowledge and change behaviour.

This paper analyses the role of the carbon trade in financing climate change projects in developing
countries, the steps to encourage and improve its functioning, and the complementamtbgtaare
required to address the fundamental lack of knowledge and awareness in developing countries and their
cities. We make use of some of the projects financed within the World Bank Group.

The city perspective

Cities are, and should be, at the cafethe climate change debate. Cities are not only major
consumers of energy but also vehicles for rapidl:
best option to reduce the pollution t hadmisgoosnmes wi
air pol lution, wast ewateeal, 2@09).dGlasep dalcuthtedvitzatsin 48amajgr Ho o r
metropolitan areas, an fiaverage househol do gener e
city centrerather thanintheca@rs pondi ng subur b. In his paper, he
more sky'scraperso.

Major economiesi and thus sources of emissionsare under the areas of influence of city
government§ 37 of the worl dbés | ar g e sandBleadag20@mnin 2086, citiese ¢ i |
emitted 19.8 gigatons of GGrom energy use (71% of global enenggfated CQ emissions). Cities are
expected to emit 30.8 gigatons of Cim energy use in 2030 (76% of global energlated emissions).

Today, Chineseities represent 75% of the energy demand in the couritris percentage will increase to

83%, by 2020. GHG emissions are unevenly distributed. In general, rich cities generate more GHG, and
denser cities generate less GHG. The variation in per capitsiens results from variations in wealth,
sector speci#ation, climate, the urban form, energy sources, buildings and transport infrastructure.
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The potential for cities to have an active participation in the climate change agenda is visible
throughout tie world. In the United States, more than 900 cities have signed on to meet or exceed Kyoto
Protocol targets to reduce GHG emissions, and examples abound of cities that have set specific targets to
reduce emissions and improve sustainable ways to produtearsume. The demand for increased
participation and for an opportunity to be heard will be among the messages that city governments will
bring to Copenhagen thiall.

Carbon dioxide emissionger capita, 19672005

Metric tons percapita
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Most developig cities are overwhelmed by the magnitude of the service delivery requirements. More
than half of the urban population in s8aharan Africa and 40% of the urban population in South Asia
lack access to basic sanitation (Satterwagteal, 2008). The prgzects of developing in a carbon
constrained world and uncertain climate add to this problem. About 360 million urban residents live in
coastal areas less than 10 meters above sea level and are vulnerable to flooding and storm surges. In most
developing contries, more than 1 billion urban residents now live in slums. The impending threat of
climate change only increases the urgency of financing these adajpédditard investments

Cities face two types of climate change challenges: mitigatian trying to reduce GHG emissioiiis
and adaptationi i.e. trying to prepare for probable disasters, rising sea levels, and increased weather
variability. In mitigation, the major policy instrument at the city level is the shaping of the urban form
Density is cledy associated (in a negative way) with GHG emission, so that local policies can potentially
have a significant role in reducing emissions. Through retrofitting of city buildings and infrastructure,
coupled with the design of future city expansion to engueater density, efficient cities can take steps
today that could greatly reduce emissions from their current trajectories, especially in rapidigingban
countries.

Mitigation investment is particularly important in rapidly urisimg middleincome caintries, as
established longjved capital stock can lock in emissions for long periods, of up to 100 years. Carbon
markets are not enough. They provide a mechanism to allocate the allowed emissions in an efficient way
and will provide the incentive to imwate technologically once the pricing of carbon emission reductions,
(ER), are high enough. Even when potential ER revenues are sufficiently high, a needfrtmt up
financing remains to reflect potential lcterm carbon revenues that may accrue.

A critical requirement for cities is to priose their needs as they move towards sustainable
development. For example, highcome cities with high levels of emissioa.q. Denver, Los Angeles,
Cape Town, Toky@andHong Kong) prioritse the mitigation aspedf climate change policies. Cities in
developing countriese(g, Dhaka, Hanoi and Jakarta) will focus on the challenges of adapting their
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infrastructure to the vagaries of weather and climate uncertainties. Eeféoggnt cities such as Hong

Kong and Tolo adopted policies that discouraged individual car use and urban sprawl early on. What is

i mportant to underscore here is that a cityos bui
key determinants in the emissions produced, and twat golicies can have important impacts.

Environment policies and finance

From the economic literature, we have a good grasp of the main instruments to control climate change
of GHG emissions:

1.  regulations
2.  taxes and fee®(g.fuel tax)
3. carbon trade (digbution of quotas and rights to pollute)

4. norn-environmental specifie.g, management, planning.

Figure 1.

Cliy Densltbes and teir GHG Emigsions per capita
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At the city level, in developing countries, the most important tfwsladdressing GHG emissions are
planning, management and knowledge. Agesitare growing rapidly, urban form can be an important
instrumentfor slowing down emissions and prodluga more efficient city. It is clear that density is one of
the most important factor®r cutting back emissiongogetherwith energyefficiency maerials and
transport. There are also concrete examples of cities that are tapping into concessional finance
opportunities offered by the carbon finance system and are positioning themselves to play a more active
role.
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Carbon-emissions trading scheme

Climate change is considered a new form of externality, which differs from traditional externalities in

the sense that is globalboth its causes and consequences have global impattsmétional Human
Dimensions Programrmeeting, 2009). Policies and measudevised to control pollution are applicable to

governments to limit or reduce GHG emissions. These include regulations and standards (command and
control), as well as markétased instruments such as taxes and charges, tradable permits, voluntary
agreemats, subsidieandfinancial incentives. Information programs and development efforts complement

these instruments.

Figure 2.
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Marketbased instruments, such as pollution charges, subsiditgadable permits, encourage
firms and individuals to undertakpollution control efforts that are in their own interests and that
collectively meet policy goals. Carbdrading schemes are one form of limiting access to a common
property resource by issuing usage rigltseyareparticularly suited to instances whkea large number of
emission sources are covered and the pollutant is spread evenly in the environment, as it is the gase of CO

Carbon financing makes greennitiatives attractive to cities

Global public goods, such as a clean environment, are byvémimature difficult to tackle on the

development agenda, because they involve benefits and costs that cannot be easily assigned to and
addressed by individual actors or entities. Most cities in the developing world today face severe financial
constraintscompounded most recently by the global economic and financial crisis, and, consequently, any

investment that might help mitigate GHG emissions has to be coupled with the appropriate incentives.

In light of these challenges, tidean Development Mechami (CDM) provides an important linkage
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is achieved through incentives in the form of carbon credits provided to national governments as well as

cities to reduce their GHG emissions. Earning such carbon credits needs to be verified against standard

indicators referred to as certifi€hrbon Emission Reductiof€ER), but the potential rewards in terms of
revenue streams that can offset initial capitatlays for transfer stations and landfill development can

make the prospect

issues are included below.

of
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Amman, Jordan

The Amman Solid Waste Management Project is a case in point. With a flow of 2 400 tons of waste
per day, the Greater Amman Municipality handles half of the entire solid waste generated in Jordan. With
USD 25 million in World Bank financing, the city of Amman aims to expand and upgrade existing transfer
sites and develop its existing landfill site. The design of the landfill site includes provisions for recycling of
recoverable materials and landfill gas (LFGt ev er vy . The latter wildl be ¢
electricity expected to amount to 160 000 MWh, which willchannelledo the national electricity grid.

The sale of this electricity is expected to generate an estimated USD 25 million by 20d@itionathe

projected certified emissions reductions resulting from the project are estimated at 0.9 to 0.95 million tons

of CO;, equivalent during the period 206834, and this is expected to generate a further USD 15 million in

CER revenue by 2014, whildhe electricity sale will generate revenues estimated at USD 25 million
through 2019. In sum, the city will be able to recover a significant share of its initial investment outlay to

i mprove solid waste management telectriotyrgvenud amckeCER o0 mb i 1
revenue. The economic analysis of the project indicates an Economic Internal Rate of Return of 37% and a
benefittostratio of 1.63.

Morocco

In 2006, Morocco enacted its first law on solid waste management. In 2007, it laundBeear
municipal solid waste program to establish service and disposal standards for urban areas. The goals
included 90% of coverage by 2QXanitary landfills in all urban areashe closure and rehabilitation of
300 existing open dumps; and the pation of solid waste reduction and recovery. In March 2009, the
World Bank approved thérst Development Policy Loan (DPL) in the amount of USE2.7 million to
support that program. The program benefitted from years of analytical work, which incladtadihg
that poor solid waste management practices in Morocco were contributing to environmental degradation at
an equivalent of 0.5% of GDP per year (compared to 0.2% in Egypt and 0.1% in Algeria, Lebanon, Syria
and Tunisia). The government has so émacted two decrees establishing the process for public
consultation during the Environmental Impact Assessments, and national and regional commissions for
their review and approval. Gas capture projects will also capture and flare methane from ltax]fithiss
reducing emissions by 0.7 to 1.0 million tons of &Quivalent per year, and earning Morocco revenue
from CERs sold under the Clean Development Mechanism. Generating revenues to the sector through
carbon trading is an added incentive for muratijes to tackle solid waste problems while contributing to
international efforts in mitigating climate change.

Santa Cruz, Bolivia

Santa Cruz de la Sierra in Bolivia has a population of about 1.3 million and is growing by 6% each
year. Sanitation serses are well provided by ten -operatives, but coverage is limited to 32%, which
threatens to contaminate the cityds main aquifer
capacity of four waste water treatment plants. These plants will useanlagatment system, which uses
anaerobic bacteria to break down organic matter. Unfortunately, this process produces methane. The
second project covers the four large anaerobic treatment lagoons witkdemgity polyethylene
i g e 0 me mbheeting,esuppted by a system of floats and tubes. Those tubes capture gas from the
lagoons, estimated at more than0@®tons of CQ per yearwhich is then transported to a flare. This
project is funded by an emission reduction purchase of RI8® million by the @mmunity Development
Carbon Fund (CDCF) and the Bio Carbon Fund. The locabpevative SAGUAPAC receives the
proceedsandis responsible for implementing the project, which is estimated to costlUnillion to
install and US24 000 a year to operassd maintain.
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Karnataka State, India

The 18 million urban dwellers in the state have water coverage, but only for ledfsuh&iours a
day. To improve the efficiency of water provision, the government is launching a comprehensive program
that includes irprovements in energy efficiency and reduction of GHG emissimergy represents more
than half of the water costs, since the municipal water pumps are powered bfudssliectricity from
the national grid. The program is implemented in six citiestg&en, Gulbarga, Hubli/Dharwad,
Mangalore, Bellary and Mysore. Total energy savings are estimated028666 kilowatt/hours. Total
emissions reductions are estimated to be6AB tons of C@ Capital investments will cost
USD 4.5 million. The resultingemissions reductionis about 60000ER unitsi will be purchased by the
Community Development Carbon Fund (CDCMepending on the certified emissions reductions price,
the gross revenue will amount to between UEID 000 andUSD 900000, which will be sared amongst
participating municipalities.

Helping cities play a larger role in carbon trade finance

Improving knowledge and methodologies to standarée GHG emission baseline at city level is
needed to help cities to benefit from the system. Citieo#Hen as large and as capable as many countries
and, like them, need verifiable and regular reporting of GHG emissions. These baselines should build on
the considerable experience of | CLEI and other p
inventory, as directed by the UN Framework Convention on Climate Change (UNFCC). Building on
agreeeto emissions baselines, cities need new methodologies to facilitate emissions trading and carbon
finance for aggregated approaches to emissions mitigdtlahike large companies with one or two
discrete processes, cities oversee thousands of smaller initiatives that when aggregated, can have an
enormous impact. Cities, for example, could provide significant GHG mitigation by implementing
aggressive buildingode modifications or changes to urban mobility and driving practices. In the current
CDM process, these efforts are almost impossible to adequately capture. New methodologies are being
developed and should be piloted in 2609.

Knowledge sharing: Local gorernments need comprehensive and ongoing access to global
experience. There are several programs being developed to respond to these needs and better connect
municipal staff across cities. MetroMatch is one such program. Originated by King County in gu@shin
State in the United States, MetroMatch is a program that enables municipal employees across the globe to
share data, benchmark performance and seek advice and guidance from peenpdrable cities in
various areas of city management, including emrnental management.

Other critical tools that cities need are: comprehensive stansagdbuilding codes; good examples
of land development regulations and policies; a renewed emphasis on preventative city planning (designing
to reduce disasters); innawe financing plans; methodologies for partnering with the private sector;
programs to strengthen public communications and awareness locally and globally; energy efficiency
programs; and locased application of climate models.

What are the impacts of enissions trading at the citylevel? How emissions trading works at the
city-level is being studied in Helsinki. The planned mpact assessmetdkes a wide perspective on
environmental issues thatm be dealt withat thecity level. The focus is on issues affected by the
requirements set by an international treaty on GHG emission reduction and its regional operationalisation.
It aims to offer information and guidance to the political process faeldping a new international treaty
atthe UN climate change meeting in Copenhagen (Z&)PDecember 2009.

The questiorunfolds into three other questions: (a) How does the composition of an emissions trading
system influence citjevel decisions upon activities causing significant GHG emissions? (b) How do those
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city-level decisions affect the decision making of individtitizens regarding those activities? (c) how do
these citylevel and individual decisions together result in changebeinavioursand activities, and
consequently their impacts? The model takes into account three levels of decision mdkers
internatonal community deciding upon international climate agreements; political leaders of EU deciding
upon the ELETS; and local society, in particular thelsinki Metropolitan AreaCouncil as the decision
maker for intermunicipality decisions such as public transport and random citizens living in the area (as
residents or passengers).

The World Bank i nationwide experiences that can be useful at city level

On 28 May, 2009, the Widl Bank approved a USB00 million loan to fund energy efficiency and
renewable energy in Turkey. The financing includes U8D million from the Clean Technology Fund
(CTF), a new USD.2 billion multilateral fund managed by the World Bank. This willvde low
interest financing to scale up lewarbon technologies to reduce GHG emissions until a new global climate
change agreement is negotiated and becomes effective. The loans chidinrelledowards two Turkish
development banks for credibhe financing of renewable energy and energy efficiency investments. The
project aims to increase privately owned and operated energy production from local renewable sources
within the markebased framework of th&urkish Electricity Market Lawthereby helpinga enhance
energy efficiency and curb greenhouse gas emissions.

International Finance Corporation

Meeting the challenge of climate change requires the involvement of the private sector to develop and
introduce new technologies, as well as to create stippdrusiness models and marketing practices. The
International Finance CGoperation (IFC), the World Bank arm that works with the private sector, is calling
on banks in developing countries to increase their lending to companies wishing to invest e clima
friendly technologies. The role of the IFC supporting private companies is particularly important, as these
companies have no obligation under the Kyoto Protocol to reducg d€b@ssions. Through its
Sustainability Energy Program, IFC has played a piongeole in helping remove barriers for clean
energy technologies and services in emerging markets. Between June 2005 and June 2006, IFC leveraged
more than USD 1.5 billion in sustainable energy investment through 21 projects, ranging from biemass co
geneation facilities in sugar refineries and waste heat recovery in steel mills, -wf-river hydro and
wind power projects. Together with the government of the Netherlands, IFC is managiriy 8/ &iillion
to purchase emissieeduction credits from projécs el igible under Clearh e Ky
Development MechanisamdJoint Implementation Mechanism

Specific successful programs include:

1. Affordable lighting inAfrica, a project ainmg to bring affordable and alternative sources of
lighting to lowincome people through development of the lightitting diodes (LED) market;

2. Pilot projects inGhana and Kenyato identify market forces and technological changes that
yield affordable commercial solutions with high developmental impact;

3. China. IFC has broult together for the first time a gas company, a supplier of clean energy
equipment and a commercial bank to create a new financing model. The bank provides
commercial credit to the customers of the Xinao Gas company to finance clean energy projects.
Xinao Gas offers advice on reducing energy consumption and pollution. It also provides boilers
and heating systems and partners with Industrial Bank to provide loans for the equipment. The
result will be USD 150 million worth of clean energy projects over sargjeand a total carbon
dioxide reduction of 80 million tons.
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Carbon Finance Assistancethe World Bank is also working to help developing countries to
participate in the global carbon market. Links between carbon fircdimeate change and air
guality have been developed in at least three programs:

- theCambodia programon biomass energy
- theChina programon tax on carbon revenues

- work in Bangladeshunder the UNFCCC Programmatic CD®arbon Finance Assist for a
Low-Carbon World

In China, the programims to shift the paradigm in urban transport policies and investment. The
ChinaGEFRWorld Bank Urban Transport Partnership Prograaims to achieve a paradigm shift

in Chinads wurban transport policies and inve
motorised transport, modes that are less energy intensive and polluting, and to slow the growth of
GHG emi ssi ons i ntotdl projectacéss is WSRT mikios,.of whibheUSD21

million is a GEF grant for a fowyear program.

- Indonesia The Wotd Bank has initiated a partnership with the government of Indonesia to
provide inputs for the countiy low-carbon growth strategy. Key sectors of relevance to
urban air quality include transportation, energy efficiency and the power sector, where
opportwnities to reduce emissions intensity are being sought.

Climate-Resilient Cities* a World Bank publication, presents a tool for city governments to
better understand how to plan for climateange impacts and impending natural disasters. It
gives local gwernments information to engage actively in training, capacity building and capital
investment programs. It also presents case studies of 13 cities that have begun to address climate
change impacts: Albuquerque, Dongtan, Hanoi, Jakarta, London, Makatn, Miéw York City,
Rockville, Seattle, Singapore, Tokyo and Venice. These case studies lead to eight strands of
sound practice: information, ownership, preparation of climate chamgtegy, development
markets and management systems. These strandsnapéeomented by a further eight strands of
mitigation and adaptation practices, concerning the energy sector, transport sector, built
environment and densification, forestry and urban greenery, finance and financial mechanisms,
infrastructure, water conseti@n and flooding, and public health.

ESMAP, the Energy Efficient Cities Initiatjvaims to mainstream and scale up sustainable
energy actions and climate change mitigation in the urban context. It draws from the work that
the World Bank and partners adeing through broad consultation and leverage sustainable
energy investments. The program focuses on five activities:

- Development of amAnalytical Framework for Energifficient Cities a rapidassessment
framework (RAF) for the retrofitting of existingty systems, including six sectors (transport,
buildings, water, public lighting, power/ heating, solid waste);

- A Small Grants Program to encourage more initiatives from cities on energy efficiency,
ESMAP would provide small grants for cities to testvnand innovative pilots without
extensive upfront analytical requirements;

- Good Practice Awards;
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- Project Development Support. ESMAP would set aside some funds and staff time, supporting
perhaps three to five urban lending projects for up to B&WOOO0 per fiscal year in cash and
staff time; and

- Outreach and Dissemination.

7. fiEco? Cities: Ecological Cities as Economic CitiesThe objective of the Eco? Cities Program
is to help cities in developing countries achieve greater ecological and economicabilgtain
Innovative cities from across the world have demonstrated that efforts in pursuing ecological and
economic sustainability can significantly reinforce each other. By doing so, such cities have
i mproved their citi zenrednonicaimgetitivenessfand resilferece, e n |
and strengthened their fiscal capacity. The Eco? Cities Program has developed an analytical and
operational framework that can be adapted by cities in all regions to systematically work toward
the positive accomghments mentioned above.

Cities in developed countries

Innovation can happen and spread in developed country cities for several reasons. First, these cities
have access to deep capital markets and turn to bond issuing to encourage the populatiocipatepart
the greening of their own city. One example is Albuquerque, New Mexico, which used its domestic capital
market for financing its environment and GHG programs, as well as to complement its budget derived
from taxes, user fees and national antestgants for targeted projects. This provides the opportunity for
local government to better plan and implement, because it can count on a reliable and consistent revenue
stream.

Local governments should learn more about municipal finance and developpthety to prepare
and i mpl ement Acommercially viabledo climate chai
introducing the 2007 General Obligation Bond Program and the-P®@ecade Plan, Albuguerque goes
to great lengths to educate its populatés to what a bond is, why it is useful, and the purposes to which it
wi || be applied. The financi al incentives in the
Albuquerque. Water rebates for water efficiency, as well as facilitated buildimgtp for green building
projects, are attractive to developers. Water rebates, given for converting to modern, efficient appliances
and fixtures, cover lovilow toilets, lowwater use washing machines, hot watecireulating systems,
rainwater harvestg barrels and mulgetting sprinkler timers.

Conclusion

Cities in developing countries are facing rapid growth, increasing needs for expanded service
coverage and the challenge to go green. The success of any program will depend on the existence of
techrological solutions that will enable developing cities to provide the services to their population with
low GHG emissions. Given their limited resouréesfunding R&D, international c@peration and help
from developed cities are essential. Use of catbade finance has produced very clear results in many
projects, especially those with clear outputs that can be assigned values. The experience needs to be
expanded and cities encouraged to develop GHG emission baselines that they could use to prgyote ener
efficiency in buildings, urban form and transportation schemes.

This paper does not address the costs and needs of adaptation. The needs faced by Thitde$Vorld
to prepare for increased variability wiorld climate are considerable, and only slowdyl countries be
able to upgrade their infrastructure and increase their resilience. Fortunately, the stock of positive
experiences is increasing and through learning and sharing, oi#zas will be able to maximés the
resources they have at their displ.
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Table 1.

City

GHG emissions per capita (t CO2e)

Ankara
Bangkok
Barcelona
Beijing
Bologna

Cape Town
Copenhagen
Miami, Dade County
Washington, DC
Denver
Glasgow
Hanover
Heidelberg
Helsinki
London

Los Angeles
Minneapolis
New York
Portland
Prague

Rio de Janeiro
San Jose

Sao Paulo
Seoul
Shanghai
Tokyo
Toronto

3.6
10.7
4.2
6.9
5.7
115
7.5
116
19.7
19.4
8.4
10.6
7.9
8.3
9.6
13.0
17.5
10.5
10.1
9.3
23
8.8
1.4
4.1
11.7
4.9
11.6

Source: Kennedy C., J. Steinberger, B. Gasson, Y. Hansen, T. Hillman, M. Havranek, D. Pataki, A. Phdungsilp, A. Ramaswami, and
G. Villalba Mendez (2009), Greenhouse Gas Emission Baselines for Global Cities and Metropolitan Regions, 5" Urban Research

Symposium, Marseille, June 2009.

1 Gl aser , Edward L. (2009) CitydoGnat\winl9,@lo.t,ipe5h5. Br own

2. World Bank, Carbon Finance UrnitCarbon EXPO, Barcelona, May 2009.

3. Purpose (opas net) http://en.opasnet.org/w/Assessment_on_impacts_of emission_trading_-on_city
level (ETCL)

4. World Bank (2008)Climate Resilient CitiesA Primer on Reducing/ulnerabilities to DisastersWorld

Notes

Bank, Washington DCwww.worldbank.org/eap/climatecities
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SESSION 3A
BLUE IS THE NEW GREEN:
EMERGING TRENDS IN W ATER MANAGEMENT



FLOOD RISK ASSESSMENT AND POLICY IN THE NETHERLANDS

By Wouter Jonkhoff
Economist, TNO, the Netherlands

This paper introduces water safety policy in the Netherlands. Water safety considerations are
important for water investments, spatial planning and insurance.rdar do prevent floods,
investments in flood prevention present opportunities that can benefit society by lowering the
expected damage of relevant flood scenafosm an economic perspective, flood damage inclides

physical damage, production loss, andoremmic loss resulting from the interruption |of
communication, infrastructure and trade relations.

The Dutch Ministry of Transport, Public Works and Water Management estimates the number of
victims, physical damage and production loss of relevant floathsios using a comprehensive flopd
damage model. However, floods tend to have {emm, indirect effects on labour, housing and

product markets as well. The resulting problems in these markets can decrease welfare. The
assessment of indirect economic eféeof floods appears to deserve improvement.

A case study investigates the Greater Rotterdam area. A spatial computable general equilibrium
(SCGE) model for the Netherlands, known as RAEM Ramtelijk Algemeen Evenwichts Model or
Regional Applied @neal Equilibrium Model), is applied to assess both physical and indirect effects

of relevant flood scenarios in the Rotterdam region. Indirect effects of floods on housing, labpur and
capital markets can account for about 15% to 55% of total flood dambgee Gradually decrease
after a flood has occurred, and the detrimental effects subsequently disperse throughout the country.
Regions whose economic sectors are comparable to those of the flooded region agpyEaieioce
slight economic benefitbecaus they take over the production loss in hé f ect e d regi
specialised sectors.

Introduction

The Netherlands comprises aboutOf squarekilometres of surface area, tvtbirds of which is
located below sea level. This area comprises the largest fatich [Bities: Amsterdam, Rotterdam, The
Hague and Utrecht. These cities (collectively named Randstad Holland) represent the spatial core of the
Dutch economy and f-caled maneports: SehipholoAirport ang the Rosteodam
harbour These prts are considered of vital importance to the economy. Ab@umélion people live in
the economic core, earning over E@BObillion (EUR 38700 per capita) in 2007 (Manshandenal,
2009; OECD, 2007). The total capital stock below sea level is hpagtimated at EUR 800billion
(Deltacommissie, 2008).

The Netherlands has experienced numerous major floods. The last major flood occurred in 1953,
causing 1853 fatalities and about EUR? billion of direct physical damage (Botzen and Van den Bergh,
2008). In 1993 and 1995, the areas around the Rhine and Meuse rivers wigréoused Recently, the
so-called Delta Commission (Deltacommissie) published policy recommendations for flood protection in
the twentyfirst century in the face of climate @hge and its possible consequencegHterNetherlands
(Deltacommissie, 2008).
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Figure 1. Location of Randstad Holland and its core cities within
the Netherlands
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Source: TNO.

This paper deals with floedsk assessment and pofiin the Netherlands. I8ection 2, current policy
in the Netherlands is discussed, stressing the importance of indirect effects of fladaritepolicy
making. Section 3 discusses how economic effects of floods can be estimated. Section 4 desasibes a
study of the Greater Rotterdam region. Section 5 concludes.

Policy background

Climate change is commonly divided into two research and policy fields, the first being mitigation
and the second adaptation. The first discipline deals with strafegiesiueng the pace of climate change
by reducing carbon emissions. Adaptation deals with ways to adapt to the effects of climate change and is
of central interest to the Dutch authorities. The Netherlands has a long tradliimiecting its land area
from the sea and rivers, its water management boddge(schappenbeing the oldest governing hied
in the country.

In the context of adaptation, climate change involves two types of cost that are expected to decrease
societal welfare: the costs assoaibteith damage resulting from climate change and the costs associated
with preventing the consequences of climate change. One of the decisive elements in the latter cost
category in the Netherlands is the increased probability of floods, especially in andss with low
elevation levels. Optimal water safety policy minimises the sum of the two associated cost categories: the
cost associated with preventing floods and the cost resulting from floods (Eijgenraam, 2005).
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The following subsections describe ematafety policy, spatial policy and insurance issues from a
flood risk perspective. A common factor in these three policy fields is a strong tendency to focus on
limiting probabilities of flooding while relying on innovative yet expensive technical solsitias well as
limited integration of water safety within other policy disciplines. The attention for-bewstfit
considerations, the potential contribution of private insurance to efficient reduction of flood risk as well as
ex poskevacuation and recewy policy is relatively limited.

Water safety policy

The damage associated with floods is expected to increase due to climate change as well as
(predominantly) future economic growth. Flood risk can be described as the annual flood probability
multiplied by the expected damage floods will cause in the inundated region. Flood probabilities are used
to define the legal minimum safety standards of dikes. Water management authorities (mainly the water
management boards and national government organisatiens$signed the task of keeping the protection
levels above these minimum requirements. A relatively new phenomenon is manatjgdment. This
entails providing rivers with more space to retain water, thereby lowering the likelihood of floods in times
of high water discharge. These policies,imtaback to the high waters of 1993 and 1995, are believed,
together with traditional dike construction, to offer the best way of dealing with the expected increase in
flood probability due to climate chang€he main objectives of managed-atignment initiatives were
greater water system resilience, improved coherence between water policy, nature conservation and spatial
planning, and the involvement of relevant stakeholders.

Flood risks differ among scalled dke rings (comprehensive protection system areas), according to
population density and capital stock. The Netherlands consists of 53 dike rings. Flood probabilities per
dike ring were first identified by the Delta Commission in 1960. This commission wablddgo evaluate
flood policy as a response to thatastrophidlood of 1953. The resulting flood probability norms were
between 5 and 100 times stricter than those prevailing before the flood of 1953, with return periods
between 500 and 10 years. B international comparison, these norms can be considered relatively
strict. For example, in the United Kingdom, return periods of 1/100 are applied (Pearce and Smale, 2005).
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Table 1. Flood risk norms and estimated actual flood risk 2005 and 2020 (dike rings not matching the norm in
bold), risk = 1/estimate

S A_ctual Current policy
Dike ring Legal norm estlr_n_ated estimate 2020
probability 2005
1 Schiermonnikoog 2000 5000 5000
2 Ameland 2 000 5000 5000
3 Terschelling 2 000 5000 5000
4 Vlieland 2 000 5000 5000
5 Texel 4 000 10 000 10 000
6 Friesland en Groningen 4 000 10 000 10 000
7 Noordoostpolder 4 000 5000 10 000
8 Flevoland 4 000 5000 10 000
9 Vollenhove 1250 1000 2000
10 Mastenbroek 2 000 2 000 5000
11 IJsseldelta 2 000 2000 5000
12 Wieringen 4 000 10 000 10 000
13 Noord-Holland 10 000 10 000 20 000
14 Zuid-Holland 10 000 100 000 20 000
15 Lopiker- en Krimpenerwaard 2000 1 000 5000
16 Alblasserwaard en Vijfheerenlanden 2 000 500 5000
17 lisselmonde 4 000 100 000 20 000
18 Pernis 10 000 20 000 20 000
19 Rozenburg 10 000 20 000 20 000
20 Voorne-Putten 4 000 500 10 000
21 Hoeksche Waard 2 000 20 000 5000
22 Eiland van Dordrecht 2 000 2 000 5000
23 Biesbosch 2 000 200 n/a
24 Land van Altena 2 000 1000 5000
25 Goeree-Overflakkee 4 000 10 000 10 000
26 Schouwen Duivenland 4 000 10 000 10 000
27 Tholen en St. Philipsland 4 000 10 000 10 000
28 Noord Beveland 4 000 10 000 10 000
29 Walcheren 4 000 10 000 10 000
30 Zuid Beveland west 4 000 10 000 10 000
31 Zuid Beveland oost 4 000 10 000 10 000
32 Zeeuwsch Vlaanderen 4 000 10 000 10 000
34 West-Brabant 2 000 5000 5000
34a  Geertruidenberg 2 000 5000 5000
35 Donge 2 000 5000 5000
36 Land van Heusden/de Maaskant 1250 1 000 2000
37 Nederhemert 1250 1000 n/a
38 Bommelerwaard 1250 5000 2 000
39 Alem 1250 1000 n/a
40 Heerewaarden 500 500 n/a
41 Land van Maas en Waal 1250 500 2 000
42 Ooij en Millingen 1250 5000 5000
43 Betuwe, Tieler-en Culemborgerwaarden 1250 500 2 000
44 Kromme Rijn 1250 100 000 50 000
45 Gelderse Vallei 1250 100 000 100 000
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Table 1. Flood risk norms and estimated actual flood risk 2005 and 2020 (dike rings not matching the
norm in bold), risk = 1/estimate (continued)

S A_ctual Current policy
Dike ring Legal norm estlr_n_ated estimate 2020
probability 2005

46 Eempolder 1250 2000 2000
47 Arnhemse-en Velpsebroek 1250 50 000 50 000
48 Rijn en Jssel 1250 10 000 5000
49 [Jsselland 1250 500 5000
50 Zutphen 1250 1 000 5 000
51 Gorssel 1250 500 5 000
52 Oost Veluwe 1250 2 000 2 000
53 Salland 1250 1 000 2 000

Source: Deltares

In a 2005 inspection, a number of dike rings could not be proven to fulfil the legal safety requirements
(about 25% of the water defence system was judged to have insufficient or uncertgifesafetin terms
of return periods). Extensive maintenance and improvement is planned for the period until 2020. Many
dike rings are therefore expected to show improvement with respect to their respective safety levels. Still,
the effects foiDike Rings 3 (Biesbosch), 3fNederhemert), 39 (Alem) and 40 (Heerewaarden) remain
unknown.

In 2008, a new Delta Commission identified policy options for the twiirgycentury in response to
expected climate change, advocating a tenfold increase in return péeod éor dikes, as well as the use
of 1.3 metres expected séavel rise as a reference for the year 2100 (Deltacommissie, 2008). An
agreement was signed between the central government and water boards to improve the protection level so
as to meet safetrrequirements by 2015.

Multiplying flood probabilities by expected flood damage results in estimations of flood risks.
Expected flood damage is based on current practice irbeasfit analysis, for which a comprehensive
standard is used in the Nethedan Evaluation of costs and benefits according to this standard is
compulsory for national transport investments (Ministry of Transport, Public Works and Water
Management, 2000). Economic effects of flooding are divided in a manner similar to the standasd
benefit analysis, featuring direct physical effects, direct production effects and indirect effects,
respectively.

Direct effects are the firgirder effects of floods. Direct effects of flooding scenarios are physical
damages based on replacemensts. Direct production effects concern loss of value added due to
flooding. Indirect effects are secondder effects due to flooding on product, labour and housing markets.
These effects only affect societal welfare if a flood results in a changarketimperfections.g.when a
housing market in aeighbouringegion of the inundated area clears because of a flood.

Spatial policy

Flood risk depends on spatial planning in various ways. First, the way river water discharge is
accommodated is impeant for flood probability and damage. The high waters of 1993 and 1995 showed
that the approach until then was not sufficient to deal with extreme water discharges. A different approach
was chosen, mainly entailing that rivers should be provided spaceoMr anticipation of risks should
govern policy instead of having policy react to water problems as they occur (Brouwer and Kind, 2005).
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This has led many water boards to identify water retention areas, mainly in agricultural environments.
Generally, idatifying these areas has not caused major spatial problems. However, in urban areas like
Rotterdam and Dordrecht, it is not always essyleal with flood risk while simultaneously preserving
urban and heritage space, as in the césige old centre of Dairecht next to the mouth of the Hollandsch
Diep. Furthermore, spatial planning by the central government has not integrally incorporated future
climate change, identifying local bodies of government as the main stakeholders in urban planning. It is not
clear whether this rather dispersed way of governing urban policy takes sufficient account of the risk of
floods. For example, new builip areasave beeronstructed in areas located six metres below sea level,
such as the Zuidplaspolder area east of Ri#ta.

Second, urban planning determines the amount of value that is protected by dikes. The Scientific
Council for Government Policy (WRR) has indicated that economic grsahcentral sourcef future
flood damage for this reason (WRR, 2006). Futurel lase accommodation is highly deteratine of
damage in relevant flood scenarios. In economic and spatial scenario studies for the Netherlands (WLO,
2006) Geographical Information System (Glased maps of future land use for 2040 are used for both a
trend scenario and a higgrowth scenario. This map system is called Ruimtescanner. In the trend scenario,
the bulk of future urban development will occur in the flgmdne area of Randstad Holland. Some
alternative development scenarios were identified.s&hentail mainly refraining from building new
housing in dike rings with high flood probabilities, shifting investment to higher elevated areas in the
Netherlands (predominantly to the east of the country), and offensive protection of the economic core in
Randstad Holland by extending the coastlingl@netres westward (MNP, 2007). From an economic
point of view, the third scenario appears the most promising, as economic cores appear geographically
constant over time, implying that moving economic activityt of the core incurs high societal cost.
Reducing flood probability appears preferable to decreasing potential flood damage below sea level.

Still in question, however, is what the relative influence of future climate change on flood damage
will be. Water speed and maximum water depth in inundated areas are the principal determinants of
damage. Sea and river level rise can be protected by higher and wider dikes, but the risk of floods will
never be eliminated-loods will eventually feature increased easpeed and depth. Skeael rise and
river discharge are therefore important deteatiue factors for flood damage.

Other determinative factors include such considerations as land subsidence in the west of the country
and dependence on water safety igpagtolicy in neighbouringcountries, especially Germany. Land
subsidence occurs in the north of the Netherlands because of gas drilling, and in the west of the country
because of agricultural exploitation of peat soil. The subsidence can range up Pockrdimetres per
year, which in the long term adds significantly to flood damage. A related problem is that subsidence
necessitates improvement of dikes, which in itself causes subsidence.

Dutch water discharge norms are currently stricter than thosein @a ny . Gi ven Ger mar
water safety policy, extreme high water discharges will cause floods in the Ruhr area before they occur in
the Netherlands, and all the water involved will be prevented from reaching the Netherlands. Increased
severity of tle norms in Germany would have consequences for discharge patterns in the Netherlands,
encouraginghe governments involved to-@odinate relevant flood policies.

Insurance

Flood protection is considered a public good, since no individual can be exctadeerfjoying its
benefits. Moreover, flood protection is universally beneficial: up to a certain point, flood protection for one
individual does not take away from its usefulness for others. Individuals are typically reluctant to pay for
flood protectionmaking it difficult for private firms to provide itFlood protection is completely provided
by central government and water boardshe Netherlands. Flood risk cannot be privately insured, as the
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central government compensates flood damage based siatiegi, crowding out private market initiative
(Botzen and Van den Bergh, 2008). Comparisons of protection options to insurance options present a
rather new element in Dutch water safety evaluation. Comparing protection cost, expected flood damage
and insirance premiums (should insurance be possible) can help to illuminate optimum policy choices.

The main reasons why private insurance companies avoid insuring flood damage appear to be
incomplete measurement of expected damage (which insurance compadide detrmine insurance
premiums), the existence of a large number of dependent risks due to the spatial composition of the
Netherlands, and the possibility of moral hazard (for example, new real estate in areas far below sea level)
(Pearce and Smale, Z)0 On the other hand, no realistic scenarios exist in which the whole of the
Randstad Holland region floods, limiting the size of dependent risks. Moreover, insurance of flood damage
can contribute to sharing risks among a multitude of policy holderprawitling citizens with incentives
to reduce losses of eventual floods. Insurance entails the contractual right to compensation, whereas
current government compensation depends on public pressure and political preferences, which can be
considered quite aitibary (Botzen and Van den Bergh, 2008).

Assessing economic effects of floods

Assessing the economic effects of floods has only been partly successful in forquatstiniglflood
damage. The range of future changes in flood risk caused by expectetke ctinenge, economic
development and spatial planning appears large, indicating the existence of large knowledge gaps and
uncertainty concerning the impact of relevant future trends. Despite the obvious importance of future
economic growth (WRR, 2006), imains unclear whether future climate change or economic growth will
cause the largest increas monetary flood risk (Koopet al, 2008).

Whereas direct effects of floods are well documented and assessed, indirect effects are usually derived
applying fixed coefficients to direct effects. Effects such as the aforementioned depression on real estate
prices due to adaptive expectations, effects of governimigiated recovery plans and labour market
effects are usually not explicitly and independently sss& focusing the modelling exercise on
interruption of supply and demand of intermediary goods in regions close to the flooded area. This appears
strange, since indirect effects can have dramatic consequences at the regional and local level. Tentative
studies also pointo persistent decreases in real estate value in regions after floods ([2ardkl2006).
Secondly, expected indirect effects are important determinamts arfitepolicy. For example, the indirect
effect of interrupted transport andnesmunication networks is important for determining evacuation and
recovery plans. Moreover, recovery initiatives by the central or local government can exert a large
influence on postlood regional economic development.

For complete assessments of floodndge, multiple steps have to be taken. A first step involves
assessing expected climate change for the Netherlands, including resulting weather patterns. Secondly,
weather pattern forecasts will have to be translated into physical effects erndilerea, resulting in
changes in flood probabilities for areas on a regional scale. A third step deals with translating expected
economic and spatial development into expected damage. Once these steps are taken, relevant flood
scenarios (Ministry of TransportuBlic Works and Water Management, 2006) can be modelled and run to
calculate expected annual flood risk change. However, all these steps involve considerable uncertainty with
regard to future development (Jonkhoff, 2008).

Direct effects
Direct effects aremainly the firstorder effects of floods: victims and damage to property as

production loss. Assessment of direct effects is based on the standard flooding information system used by
Dutch water authorities, callddoogwater Informatie Systeemts damagendvictims module $chade en
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Slachtoffer Moduler HIS-SSM) estimates the damage that might occur due to a flood with a vaetble

of water flow and water depth based on flooding scenavasgtry of Transport, Public Works and Water
Management, 2006This system also shows the weakest links of a dike ring, as well as potential damages
from flooding and the effects of different policy options. FBSM takes into account all sorts of physical
damages and fatalities, providing detailed and compreblersierviews of direct effects of floods.
However, the HISSSM system assumes a linear increase in indirect effects based on direct effects.

HIS-SSM has been applied to evaluate large national research projects. Water boards, provinces,
ministries and ecamic policy boards like the Central Planning Bureau are frequent users of the
information system, which is maintained by the directorate for roads and water constructions of the
national infrastructure management institute Rijkswaterstaat (RW®V).

HIS-SSM provides the user with approximations of damage of floods featuring different water depths,
speeds of water flows and speeds of water level increases. The model uggs1000metre rasters to
provide geographically detailed projections. For any giaester and economic item, a maximum damage
amount is available. The damage function then calculates the percentage of maximum damage that will
occur based on the relevant flood scenario. The model uses very detailed datasets as information sources
with regard to land use, infrastructure, housing, employment and locations of firms by sector.

The flooding scenarios HISSM uses consist of Geographical Information System (GIS) raster
information. Types of flood damage are provided consistent with nationabensfit practice, identifying
the following types of damage:

1 Direct damagedamage to economic objects, capital goods and moving goods because of contact
with water;

9 Production lossdirect damage due to business loss where production is interrupted,;

1 Indirect damage due to production loslamages to companies involved in supply and demand
outside the flooded dikeng through loss of sales, plus damage due to loss of supply and
demand infrastructure based on tratele losses.

However, some damage categs are excluded from the HESSM system. The main components are
recovery cost, interruption of energy and communication, welfare loss in land, labour and housing markets,
and numerous nepriced effects such as injuries, atamgible damage, societalsdiption, loss of
environmental values, and environmental damage (Jonldto#fl, 2008). Recovery cost, energy and
communication interruption and welfare loss in land, labour and housing markets are indirect effects,
which can be assessed separately.

Indirect effects

Indirect effects concern secondder, rather longerm effects of floods. These effects include the
effect on product, labour, housing and land markets, commuting, and public recovery initiatives. Spatial
computable general equilibrium (SCGHEpdellingcan be used to assess the indirect effects such as supply
chain changes outside the affected region, labour market adjustment, migration, real estate price changes,
and the effects of government responses to floods.

SCGE models are typically ogparative static equilibrium models of interregional trade rooted in
micro-economic theory, using utility and production functions with substitution between inputs. These
models are part of thlew EconomicGeography (NEG) school (Fujita, Krugman and Vdaap1999)
and have been around for less than a decade.



The RAEM model is a spatial general equilibrium (SCGE) model for the Netherlands. It models the
Dutch economy for 40 NUTS3NpEmenclature of Territorial Units for Statistics, in Fremzimenclature
d @nités territoriales statistiqugsregions and 15 economic sectors. For all regions and sectors, the
complete economic system iwodelled with markets for production, labour, capital, consumption,
investments, housing and trade. The circular flow of incoesalts in interdependency of all markets. The
model consists of a micreconomic basis where equilibrium demand meets supply under rational
behaviour of economic agents. The RAEM model consists of three economic agents: households, firms and
the governmet. Households and firms in each region and sectomadelledby a representative agent.
For each region and sector, all individual agents act according to the representative agent. That means that
for each region and sector, all firms and householdsdargical. The government is a special economic
agent. Like other economic sectors, the government sector purchases goods and services from different
economic sectors. But the government also collects taxes and pays benefits to the unemployed, and
finances infrastructure projects. An extensive description of the technical details BfAfEBM model is
given in Ivanoveet al.(2007).

Figure 2. The Netherlands divided into 40 NUTS3-regions for assessment of indirect effects

1. Oost-Groningen 21. Agglomeratie Haarlem

2. Delfzijl en omgeving 22. Zaanstreek

3. Overig Groningen 23. Groot-Amsterdam

4. Noord-Friesland 24. Gooi en Vechtstreek

5. Zuidwest-Friesland 25. Aggl. Leiden/Bollenstreek

6. Zuidoost-Friesland 26. Adgmlenhages

7. Noord-Drenthe 27. Delft en Westland

8. Zuidoost-Drenthe 28. Oost-Zuid-Holland

9. Zuidwest-Drenthe 29. Groot-Rijnmond

10. Noord-Overijssel 30. Zuidoost-Zuid-Holland

11. Zuidwest-Overijssel 31. Zeeuwsch-Vlaanderen

12. Twente 32. Overig Zeeland

13. Veluwe 33. West-Noord-Brabant

14. Achterhoek 34. Midden-Noord-Brabant

15. Arnhem/Nijmegen 35. Noordoost-Noord-Brabant
~ 16. Zuidwest-Gelderland  |36. Zuidoost-Noord-Brabant

17. Utrecht 37. Noord-Limburg

18. Kop v. Noord-Holland  |38. Midden-Limburg

19. Alkmaar en omgeving |39. Zuid-Limburg

20. IImond 40. Flevoland

Source: TNO.

The RAEM model uses input from the HESM model to assess indirect effects of floods. The
RAEM model has been designed and applied for policy evaluation of investments in infuastiuche
Dutch national cosbenefit analysis framework (seeg.Snelder, Koops and Ivanova, 2008). Closhefit
analysis following this framework is compulsory for evaluation of major investments in infrastructure
(Ministry of Transport, Public Worksnal Water Management, 2000). An NEG model, such as the RAEM
model, is recommended to calculate indirect effects in Dutch transport investments (Ministry of Transport,
Public Works and Water Management, 2004). Indirect effects are additional costs ands denefi
producers and consumers because of the direct benefit on the transport market. In order to qualify as an
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additional indirect effect and not a passeddirect effect, some kind of market imperfection or interaction
with countries abroad should ex{€osterhavert al, 2005). Examples of market imperfections are taxes
and benefits, limited labour mobility, economies of scale, product differentiation and knowledge spillovers.

The RAEM model can be used to model floods as disinvestments in the ecomsulying in
estimations for the total damage of floods as well as indirect effects: recovery cost, energy and
communication interruption, and welfare losses on land, labour and housing markets. However, a
distinction will have to be made between thershintermediate and long term to obtain a full vietv
indirect effects.

The initial RAEM model calculates indirect effects concerning:
supply and demanfbr firms outside the inundated area

loss of transport connections

loss of energy, ater and communation networks

=A = =4 =4

feedback effeat on labour and housing markets

However, to identify indirect effects in a comprehensive way, the model input can be expanded. First,
since floods influence the availability of land to a large extent with only few substitabelsshould be
explicitly added to the production process assessment, apart from labour and capital.

Secondl vy, capital can be subdivided in fixed
flexible capital, which can flow freely to alternativeoduction locations, while part of the capital (mostly
the physical capital stock) is fixed. Considerable differences exist between sectors in their relative shares
of flexible and fixed capital, and some sectors are able to respond more smoothly tthimoothers. The
greater the adjustment capability of a sector, the lessesxtieatof flood damage. In general, services
sectors adjust more ebsio floods than agriculture and manufacturing sectors. Tangible fixed assets as
well as stocks are consitkd fixed capital, while intangible fixed assets, shand longterm liabilities,
shares and liquid assets are part of flexible capital.

Third, a housing market can be added to the model, assuming the housing stock to be exogenous. A
flood constitutes ahock leading to an exogenous decrease of the housing stock in the affected region,
negatively impacting household utility.

Fourth, a distinction can be made between shonedium and longterm equilibrium. RAEM
enables calculation of effects in the ght@rm (until one year after a flood), medium term (one to three
years after the flood) and long term (ovtkreeyears after the flood). In the short term, no adjustment
mechanisms like the ones identified above occur. For example, households in dtexl affea lose their
dwellings, and unemployment occurs due to production loss. In the medium term, labour and housing
markets find new equilibriums due to adjustments in commuting and migration by affected households and
firms. In the long term, (fixed)apital markets find new equilibriums as firms reconsider their investments.

The input for the RAEM model is derived from the following damage components in th8 S
model:

1 Loss of capitat direct damage to firms per sector is derived from-BEM. Lossof capital

as a production factor causes less production, as well as lower efficiency of production.
However, in RAEM, firms can apply land and labour as substitute production factors.
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1 Land use Based on the relevant flood scenario, the amount of langerskinction that is
lost is known. Subsequently all land with water depth over 1 metre is assumed to be lost for
functional use. Similarly to capital loss, land use loss leads to decreased production as well as
lower efficiency of production while substtion options for firms exist.

1 Housing: HIS-SSM provides the loss in housing stock. Inundated dwellings were assumed to
be permanently withdrawn from the total housing supply in RAEM.

9 Labour: HIS-SSM calculates the number of victims floods incur. Thesalmssumed to be
part of the | abour force, reducing a regionf¢

RAEM generates results in terms of total effects and indirect effects per re@ioros
Case: Greater Rotterdam
Case description

The Greater Rotterdam arés located in the southwest of the Netherlands to the south of the urban
Randstad Holland region. Greater Rotterdam comprises the city of Rotterdam (600 000 inhabitants) and its
neighbouring communities (Vlaardingen, Schiedam, Capelle, Ridderkerk, DadntireBarendrecht,
Spijkenisse). Nearly 10% of the Dutch population (abobiriillion people) live in the area. The region
features some polders with elevations of as &6 metres below sea level, notably to the northeast of
Rotterdam.The region also 4s the largedtarbourin Europe. The urban areas are protected from the sea
and rivers by major watatefenceworks like the Maeslantkeriniga removable dam in the mouth of the
harbour Normally, the dam is open, birt extreme weatheit can be closedThe Maeslantkering forms
the finishing project of the Delta works (Deltawerken) initiated after the major flood disaster in 1953. So
far, the dam has been closed only once.

To estimate the damage of floods with FBSM and RAEM, about 25 floods in the Grer
Rotterdam area (see the red barsigure 3) were simulated. The locations of the simulated floods are
based on Ministry of Transport, Public Works and Water Management (2006). In this study, an inventory
is made of the weak parts of dike rings ie tietherlands. At the weak points, the dikes were assumed to
fail. The total damage, the number of victims and the floodedfaresch flood were calculated applying
HIS-SSM. For each dike ring, about six floods were simulated. For the estimation ahding
intermediate and longrun economic damage of the floods with the RAEM model, we assume an average
flood for each dike ring based on the FBSM results. Also, it was assumed that the flood took place in
2008 and dlood periodof two months. Theasults concern a total of seven dike rings (ORkegs 14, 15,

16, 17, 20, 21 and 22).
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Figure 3. Overview of flood simulations in the Greater Rotterdam area
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Results

In this section, results are illustrated for Dike Ring 1®mpjkeren Krimpenerwaard)east of
Rotterdam. We refer to the appendix for the results of the other dike rings. Based-88M)|$he total
damage of an average flood ke Ring 15 is EUR3.2 billion. More than 95% of the damage in HIS
SSM is physical damage. Economiantege (production loss in the flooded area and indirect effects) is
rather limited. The RAEM model calculates the economic damage during and after the flood. To avoid
double counting of economic effects during the flood, we only take RAEM results forneicoaffects
into account for the total flood damage. The addition of economic effects in the intermediate and long run
leads to an increase of total flood damage by over 50% (to£&JBillion). A flood leads to permanent
loss of production factors and&allocation of the production process, causing permanent loss of welfare.
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