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• 42 ciudades da C40 divulgaran 

resultados sobre riscos 

climáticos, emisores de GEE en 

plataforma consistente e 

comparable. 

 

     Algunas informaciones: 

• 57% das ciudades ten metas 

mensuraréis de reducción de 

GEE; e 62% ya aprobaran 

planos de acciones para de las 

cuestiones climáticas. 

• Mas de 90% das ciudades da 

C40 identificaran-se en riscos 

con relación a calentamiento 

global. 

CDP Cities (2011) 

• Benchmarking das acciones de 

las ciudades da C40. 

• Inventario dos poderes e 

capacidades disponibles en las 

ciudades. 

• Evaluación de las oportunidades 

en las ciudades 

 

Algunas informaciones. 

• 75% dos Alcades de la C40 tem 

controle directo sobre o viario 

urbano, que representa cerca 

de 35% das emisores. 

• Mas de 80% das ações das 

cidades foram feitas depois da 

criação da C40 

Climate Action in Megacities (2011) 

Estudios Pioneros y Monitoreo  
De las acciones de las ciudades 



  

As ciudades controlan y deciden sobre 
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As ciudades lideran acciones   2011  2013 

8068 
climate actions 

Transit 

Residential 
waste 

Landfills 

Building 
regulation 

Water supply 

City planning 

Outdoor lighting 

City streets & 
parking 

417 

188 

1343 

192 

388 

121 

194 

661 

1039 

1668 

590 

1038 

114 

873 

1024 

TOTAL      4,734    8,068                 



• 4,734 acciones estaban 

siendo hechas en las 

ciudades da C40 

(2011) 

 

• Otras 1,465 iniciadas  

en 2012 

 

• 75% das acciones 

están siendo  

propuestas después de 

la creación de la C40 

Ciudades ya están haciendo  
su parte, pero podemos mucho mas 

Numero de cidades já executando projetos 
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Programas de bicicletas públicas 

Eficiencia Energetica 

Captura de metano 

Manejo integrado de resíduos 

Transit oriented development 

Ciclovias 

Estratégias para cidade compacta 

Drenagem Urbana sustentavel  

Corredores exclusivos de ônibus  

(BRT) 

Códigos de obras 

Geração de energia do lixo 

Reuso e reciclagem de água 

Esgoto gerando energia 

Piloto Sob consideracao Escala 

Globalmente,  mais de 75% das emissões vem das edificações, 

geração de energia, transporte, resíduos e industrias. 

Fonte: WRI, UNEP GEO. 
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Climate Action 

in Megacities 

CAM 2.0.  

Following the lead of cities like 

Curitiba and Bogota, 35 cities (66%) 

now have BRT systems and  

57% of these are now in the more 

developed northern hemisphere 

SOUTH           NORTH0.  

 

In 2011: 6 cities reported cycle share schemes.  In 2013: 36 cities have now followed the 

example of Paris and others. In 2013, 80% C40 cities have now introduced cycle lanes 

 

In 2011 20 cities (50%) were introducing LED streetlighting. In 2013, more than 90% of 

responding cities report taking action to reduce emissions from outdoor lighting 

150% increase in Actions 



  

Search All NYTimes.com

 

Advertise on NYTimes.com

A blog about energy

and the

environment.

Go to Blog »

World Bank to Help Cities Control Climate Change
By ALEXEI BARRIONUEVO

Published: June 1, 2011

SÃO PAULO, Brazil — The World Bank signed an agreement on

Wednesday with mayors from 40 of the world’s biggest cities to work

on technical and financial assistance for projects to minimize the

effects of climate change.

The deal, announced at the C40 large

cities climate meeting here, will ease

access to financing for climate-change-

reduction projects. It was hailed by

many of the mayors, including Michael

R. Bloomberg of New York City, and

by former President Bill Clinton, who

attended the event as part of a new partnership with Mr. Bloomberg.

“The World Bank announcement is terrifically important,” Mr. Clinton said. “It will give

credibility to these projects to get private capital.”

The agreement will make it easier for investors who have been hesitant to finance projects

to assess city action plans by providing a standard approach, said Robert B. Zoellick, the

World Bank’s president.

It will also provide a common way to measure and report on the greenhouse gas emissions

of cities, easing access to carbon financing, he said. No single standard exists for reporting

citywide carbon emissions.

Mayors said they were eager to gain access to the World Bank’s climate investment funds,

which totaled $6.4 billion last year. Mr. Zoellick said the bank hoped to use that money to

attract as much as $50 billion in private capital.

“What is holding back the sustainable clean technology revolution for a lot of mayors and

businesses and households in a lot of countries is the lack of green financing,” said Sam

Adams, the mayor of Portland, Ore. “The partnership with the World Bank begins to

address that.”

The meeting has provided a chance for mayors to exchange information on practical

solutions they have worked on to reduce pollution, improve transportation and increase

energy efficiency.

“The great focus of discussions today in whatever city, state or country, involve

environmental questions,” said Gilberto Kassab, São Paulo’s mayor.

The C40 commissioned a pair of studies that provide, for the first time, a statistical

baseline of greenhouse gas emissions produced by the 58 cities that are members of the

organization, as well as a catalog of actions they are taking to reduce them.
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World Bank to Help Cities Control Climate Change
By ALEXEI BARRIONUEVO

Published: June 1, 2011

SÃO PAULO, Brazil — The World Bank signed an agreement on

Wednesday with mayors from 40 of the world’s biggest cities to work

on technical and financial assistance for projects to minimize the

effects of climate change.

The deal, announced at the C40 large

cities climate meeting here, will ease

access to financing for climate-change-

reduction projects. It was hailed by

many of the mayors, including Michael

R. Bloomberg of New York City, and

by former President Bill Clinton, who

attended the event as part of a new partnership with Mr. Bloomberg.

“The World Bank announcement is terrifically important,” Mr. Clinton said. “It will give

credibility to these projects to get private capital.”

The agreement will make it easier for investors who have been hesitant to finance projects

to assess city action plans by providing a standard approach, said Robert B. Zoellick, the

World Bank’s president.

It will also provide a common way to measure and report on the greenhouse gas emissions

of cities, easing access to carbon financing, he said. No single standard exists for reporting

citywide carbon emissions.

Mayors said they were eager to gain access to the World Bank’s climate investment funds,

which totaled $6.4 billion last year. Mr. Zoellick said the bank hoped to use that money to

attract as much as $50 billion in private capital.

“What is holding back the sustainable clean technology revolution for a lot of mayors and

businesses and households in a lot of countries is the lack of green financing,” said Sam

Adams, the mayor of Portland, Ore. “The partnership with the World Bank begins to

address that.”

The meeting has provided a chance for mayors to exchange information on practical

solutions they have worked on to reduce pollution, improve transportation and increase

energy efficiency.

“The great focus of discussions today in whatever city, state or country, involve

environmental questions,” said Gilberto Kassab, São Paulo’s mayor.

The C40 commissioned a pair of studies that provide, for the first time, a statistical

baseline of greenhouse gas emissions produced by the 58 cities that are members of the

organization, as well as a catalog of actions they are taking to reduce them.
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An Unlikely Power Duo Emerges in the Global Fight
Against Climate Change

Todd Heisler/The New York Times

Bill Clinton and Michael R. Bloomberg announced a merger of initiatives in New York last month.

By JOHN M. BRODER

Published: May 28, 2011

WASHINGTON — Bill Clinton and Michael R. Bloomberg have

circled each other warily for a decade, ever since Mr. Clinton landed

in Harlem after leaving the White House and Mr. Bloomberg

ascended from a hugely successful business career to become the

mayor of New York City. They have appeared together at a few civic

functions, dined out a couple of times a year and hacked at golf balls

on the same course.

But until now they have never joined

forces on a project with global reach

that could advance both of their

legacies. They are taking on an issue —

climate change — that may well shape

the world’s economic and social future

for decades to come.

Mr. Bloomberg’s billions of dollars and Mr. Clinton’s billions of friends are a potent

combination, but can this unlikely power coupling make an impact in stemming rising

seas or cooling the planet?

“This is enough to choke a horse, one of the two or three biggest challenges in the world,”

Mr. Clinton said in an unusual joint telephone interview last week with Mr. Bloomberg.

“But if we can prove that this is good economics, good public health and fights the most

calamitous consequences of climate change, then we will have done a world of good.”
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Tackling Climate Change:  New Reports  Underscore Role Of
Local Leaders

First Posted: 5/31/11 09:02 PM ET Updated: 7/31/11 06:12 AM ET

React

WASHINGTON --  More than 40 of the world's largest  cities have reported their  greenhouse gas emissions along with a
comprehensive analysis of any climate change-related reforms in studies released Tuesday night.

Gathered from areas representing 300 million people and ten percent of global CO2 emissions, the reports show the impact
participating cities  have on climate change and outline  the role  local  leaders  could  play  in  reducing their  citiesʼ  carbon
emissions.

“I firmly believe that if you canʼt measure it, you canʼt manage it,” said New York City Mayor Michael Bloomberg in a statement
on Tuesday. “That is true in business and it is true in government. Only by regularly and rigorously measuring and analysing
our efforts can we learn what works, what doesnʼt and why, and take effective action."

Frustrated by partisan bickering and stalemate in Congress,  local  leaders at the fourth biennial  Conference of Mayors, a
three-day retreat held this year in Sao Paulo, Brazil, gathered to discuss how to make significant environmental reforms at the
city level.

Bloomberg, chair of the C40 Cities Climate Leadership Group, an organization committed to implementing sustainable climate-
related actions in cities around the world, was not the only official to stress the importance of fighting climate change at the
local level.

"The best scientific data tells us that it is long past time to address this challenge, and the best demographic data tells us that
cities must lead the way," said Rohit Aggarwala, special advisor to the C40 chair. "The CDP Cities 2011 and Climate Action in
Megacities reports provide solid data that demonstrate that the C40 Cities are leading the way --  in reporting emissions,
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London Mayor Boris Johnson

last week announced plans to

roll out 1,300 electric-vehicle

charging points across the city

by 2013. Photo: Chris

Ratcliffe/Bloomberg
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Cities From London to Portland Slash

Emissions as UN Climate Envoys Bicker
Q
By Alex Morales - May 31, 2011 8:31 AM ET

Cities from Johannesburg to Los Angeles are changing street lights,

insulating buildings and promoting bicycling to slash carbon

emissions as envoys at United Nations talks bicker about binding

greenhouse-gas goals.

“While national governments continue their excruciatingly frustrating

dialog on climate change, we in the cities are acting,” Portland,

Oregon Mayor Sam Adams said in an interview. “It’s sheer common

sense. Becoming more efficient with your city’s energy needs means

you’re also more economically secure.”

Wracked with budget deficits and economies recovering from

recession, municipal leaders are looking for cheap ways to curb

energy consumption and help governments meet pollution targets.

General Electric Co. (GE) and Siemens AG (SIE), which make power

generation equipment, and energy management tool-makers

Johnson Controls Inc. and Honeywell International Inc. (HON) are

winning contracts from cities to work on efficiency projects.

Global annual spending of $300 billion to $1 trillion on efficiency

could slash energy use a third by 2050, according to the UN

Environment Program. Former U.S. President Bill Clinton and New

York Mayor Michael Bloomberg this week are spearheading a gathering in Sao Paulo of the

C40 group of mayors to address topics from tree-planting to hydrogen-powered buses.

‘Lowest-Hanging Fruit’

“The lowest-hanging fruit is in the area of energy efficiency and conservation,” UNEP

Executive Secretary Achim Steiner said. “If you look at much of the urban infrastructure that

has been built up over the last 100 years, and even in the last 20 to 30 years, it’s

extraordinarily inefficient.”

While cities take up just 2 percent of the Earth’s land mass, they contain more than half the

global population and generate over 70 percent of its carbon emissions. That makes them

central to achieving national targets, such as Brazil’s goal to cut greenhouse gases by more

than a third by 2020.

“The target will be met by cities, where there’s more energy consumption,” said Hamilton
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Mayors reach climate deal with World Bank
(AFP) – Jun 1, 2011  

SAO PAULO — Leaders of the C40 Mayors Summit on climate change said Wednesday the
group had reached a financing agreement with the World Bank to help the world's major cities
better adapt to climate change

"The partnership with the World Bank creates opportunities for financial support," said New York
city Mayor Michael Bloomberg.

"If we don't stop polluting our world right now, and continuing to spill greenhouse gases into the
atmosphere, the consequences may be very well irreversible," Bloomberg said.

The 40 major cities whose mayors are attending the Sao Paulo conference -- including New
York, Jakarta, Mexico City, Berlin, Barcelona, Rio de Janeiro and Paris -- are responsible for 12
percent of global greenhouse emissions.

"Cities are also paying big price of climate change," said World Bank president Robert Zoellick.

Zoellick told the mayors that he would make it easier for cities to use the Bank, as part of an
effort to make available as much as $6.4 billion the Bank has earmarked for climate relief
programs.

Private initiatives, said Zoellick, could lift that amount to as much as $50 billion.

"The memo of understanding between the World Bank and C40 is a window of access for cities,"
added Zoellick, and should help them gain "more access to develop strategies, mitigation,
technical assistant".

Former US President Bill Clinton, whose foundation works with the C40 group, also praised the
agreement.

But he said one of the biggest problems with going green was financing.

This is the fourth C40 summit, but the first one held in the southern hemisphere.

On Thursday, the mayors meet with local authorities to discuss urban planning, public transport,
capturing contaminated gas, and green industry.

Copyright © 2012 AFP. All rights reserved. More »
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Ciudades están liderando la AGENDA 

Mayor Paes hands letter  

to Joan Cloas UN-Habitat 



  

Movilidad Urbana:  
Las ciudades están haciendo 

 
Buses son 2/3 de las acciones reportadas por las ciudades 

BRT y BRS (carriles exclusivos) 

Bogotá São Paulo 

Fonte: C40 e SPTRANS 



  

Fonte: C40 

Oslo Bogotá 

Rio de Janeiro Copenhague 



  

PROGRAMA DE TESTES COM ONIBUS 

ELÉTRICOS E HIBRÍDOS NA AMÉRICA LATINA 

Bogotá, Rio de Janeiro, Santiago e São Paulo 



• Emisión de poluentes locales (HC, CO, NOx, PM); 

• Teste piloto con diesel de cana. 

• Eficiencia Energética das diferentes tecnologías 

(motores combustión y eléctricos – batería e trolebús). 

• Medición de ruidos e polución interna ómnibus. 

• Viabilidades económica de las tecnologías e ciclo de 

vida total en cada ciudades. 

  

PROGRAMA DE TESTES: 



Tecnologías testadas? Total de 16 buses  

(diesel, híbridos, trolebús e eléctrico con baterías) 



 Como são feitos os testes? 
 Exemplo de medição das emissões segundo a segundo em ônibus 

rodando por linha comercial com carga máxima.  

18 



Buses testados 

Trolebuses y híbridos serie (Eletra) 

Híbrido paralelo Volvo                                             Diesel (Mercedez) 
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Diesel (DB1 e DB2) Hibrido Paralelo (HB1) e Hibrido serie (HB2)  

Trólebus (TB1-1-Energia; TB2-Custos),  
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Eficiência energética em São Paulo 
1° e 2° Campanha com híbridos serie e trólebus.  



DB1	 DB2	 HB1	 HB2	 TB1-1	 TB1-2	

FE	[km/L]	 1.57	 1.37	 2.81	 1.98	 3.47	 2.35	

FE*pax	 1.165	 1.445	 2.215	 1.352	 2.794	 1.893	
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Diesel 13,2m: 76 passageiros - Diesel 18m: 109 passageiros 

Hibrido1: 84 passageiros - Hibrido2:69 passageiros - Trolebus: 81 passageiros 

São Paulo: Eficiencia energética mensurada 

por la capacidad de pasajeros máxima. 
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Sao Paulo com emissões padronizadas. 
Comparação Híbridos x Diesel 

 



Consumo de combustível padronizado dos Híbridos e 

Trólebus em relação ao ônibus diesel base 
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Bogotá: Tecnologías testadas? 

YoungMan 

Volvo 

Bus Eléctrico  

BYD 

Diesel Transmilenio 
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Bogotá: emisiones normalizadas 
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Reducción de las emisiones de los contaminantes 

Rio de Janeiro, Sao Paulo, Bogotá e Santiago. 



Bogotá: Consumo 
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Eletrico (Iron-Phosphate Battery) 



Bogotá: Eficiência & Consumo 

  

Ônibus  
Eficiência 
 (km/gl) 

Eficiência % 
Consumo. 

(gl/ 100km) 
Consumo. % 

Diesel 7,80 0% 13,3 0% 

Híbrido 11,58 49% /die. 8,9 -34% vs eléc. 

Elétrico 27,63 

254% / die. 

3,8 

-72% vs Diesel 

139% / hb 1 
 

- 57% vs hb 1 



Bogotá: Economizado 

Gallon: $8000 

  

Ônibus  
US$ pax 
/ 100 km 

US$ consum.  
/ 100 km 

Economizado em 
100 km, % 

Diesel $ 0,8 59    0 

Híbrido 1 
$ 0,5 

39    -34% 

Elétrico 
a bateria 

$ 0,3 17    
 -72% / Die.  

 -57% / hb.1  



  

Conclusão geral sobre consumo energético 

Elétrico  

Bateria Ferro 

 Redução de 81% 

Elétrico  

Bateria Lítio 

 Redução 73% 

Trólebus 

 Redução 

de 56% 



• Ciudad do México; 

• Gotemburgo; 

• Estocolmo; 

• Londres 

• Xangai; 

• Shenzhen, 

• Changsa; 

• Hong Kong 

Nov/Dez 2012: Visita técnica 



HYBRID ELECTRIC BUS TEST 

PROGRAM IN LATIN AMERICA: 

Economic Analysis of the Program 

Prepared by: 



Lower energy and maintenance costs reduce lifecycle costs  

for hybrid and electric buses compared to diesel buses 

Notes: Bus costs/initial taxes are as follows: Diesel  ($180K/$29K), Hybrid ($290K/$5K), Electric ($450K/$23K). Battery total 

value for hybrids are $100K. Battery total value for electrics is $203K. Salvage value represents % of total value discounted to year 

zero. 

Capital investment includes deduction for salvage value; Taxes include initial taxes and annual taxes related to bus ownership 
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Maintenance 

Taxes 

Fuel/Energy 

Financing 

Capital investment 

and salvage value 

10% interest 

10 year term 

6% interest 

10 year term 

6% interest 

10 year term 

6% interest 

10 year term 

(baseline) 
+20% higher  

than diesel 

-10% lower  

than diesel 

-20% lower  

than diesel 

Zero 
10% of  

battery value 

30% of  

battery value 

30% of  

battery value 

Lifecycle Costs (‘000 USD, 10-Year Net Present Value) 

Financing 

Maintenance 

costs 

Salvage Value 

10-year 

total 

872 880 806 744 

• Hybrid and electric buses 

have lower lifecycle costs  

as scale and learning 

effects drive down 

maintenance costs 

• Preferential financing can 

speed adoption, scale, 

and learning 

Bogota 
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Capital investment 

and salvage value 

Financing 

Fuel/Energy 

Maintenance 

Taxes 

10% interest 

5 year term 

5% interest 

10 year term 

5% interest 

10 year term 

5% interest 

10 year term 

(baseline) 
+20% higher  

than diesel 

-10% lower  

than diesel 

-50% lower  

than diesel 

30% of bus value 

(BRL 123,280) 

10% of  

battery value 

30% of  

battery value 

30% of  

battery value 

Financing 

Maintenance 

costs 

Salvage Value 

1,246 1,194 1,115 1,054 
• Electric buses achieve 

significant savings in 

lifecycle costs 

compared to diesel 

• Hybrids are less costly 

than diesel even 

accounting for higher 

maintenance costs 

 Electrics achieve savings of ~20% compared to diesel  

 assuming partially local production and 

Lifecycle Costs (‘000 BRL, 10-Year Net Present Value) 

Assumes electric buses are partially produced/assembled locally, bypassing most import taxes. 10-year diesel costs 

includes purchase/resale of new bus after 5 years of operation. Capital investment includes deduction for salvage value; 

Taxes include annual taxes related to bus ownership. Bus costs/initial taxes are as follows: Diesel  (BRL 329K/ BRL 140K), 

Hybrid (BRL 493K/BRL 151K), Electric (BRL 735K/BRL 175K). Battery total value for hybrids are BRL 163K; For electrics 

value is BRL 340K. Salvage value represents % of total value discounted to year zero. 

10-year 

total 
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Lifecycle costs of hybrid and electric buses are lower than  

costs for diesel buses due to preferential financing options 

Assumes electric buses are partially produced/assembled locally. 10-year diesel costs includes purchase/resale of new  

bus after 5 years of operation. Capital investment includes deduction for salvage value; Taxes include annual taxes related to bus ownership.  

Bus costs/initial taxes are as follows: Diesel  (BRL 296K/ BRL 123K), Hybrid (BRL 493K/BRL 146K), Electric (BRL 735K/BRL 175K).  

Battery total value for hybrids are BRL 163K; For electrics value is BRL 340K. Salvage value represents % of total value discounted to year zero. 
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Fuel/Energy 

Maintenance 

Taxes 

Financing 

Capital investment 

and salvage value 

10% interest 

5 year term 

5% interest 

10 year term 

5% interest 

10 year term 

5% interest 

10 year term 

(baseline) 
+20% higher  

than diesel 

-10% lower  

than diesel 

-50% lower  

than diesel 

20% of bus value 

(BRL 98,600) 

10% of  

battery value 

30% of  

battery value 

30% of  

battery value 

Financing 

Maintenance 

costs 

Salvage Value 

1,367 1,321 1,242 1,018 

• Electric buses achieve 

~30% lower lifecycle 

costs than diesel 

• Even with 20% higher 

maintenance costs,  

hybrids are more 

attractive than diesel 

Lifecycle Costs (‘000 BRL, 10-Year Net Present Value) 

10-year 

total 

São Paulo 



  

C40 Cities 

@C40cities 

Adalberto Maluf 

City Director Sao Paulo 

amaluf@c40.org 
 

Regional Director 

Manuel Olivera 

molivera@c40.org  

MUITO OBRIGADO! 
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