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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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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.
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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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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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The megacity of Sao Paulo, Brazil.
Photo: Luiz Henrique Varga Assuncao

Megacity mayors leading the fight
for sustainable survival at the
C40 summit
By Brad Johnson
1 Jun 2011 5:31 AM

Cross-posted from ThinkProgress.

Leaders of the world’s megacities are meeting in
Sao Paulo this week for a major climate summit,
the fourth meeting of the C40 Climate Leadership
Group. From Michael Bloomberg of New York
City to Kuma Demeksa of Addis Ababa,
Ethiopia, the mayors and top deputies attending
represent 297 million people — 4 percent of the
world’s population, 10 percent of global
greenhouse pollution, and 18 percent of global
economic output.

In 2005, the former mayor of London, Ken
Livingston, founded the C20, comprised of 20 of
the largest multimillion-person cities in the world. He recognized that where national governments
were not doing enough, cities could do a lot more, especially the mayors of large cities who have
statutory powers outside of national government. As the group has met — 2005 in London, 2007 in
New York City, 2009 in Seoul, and now in Sao Paulo — the group has grown into the C40, with
affiliated cities like Portland that are climate leaders.

In an exclusive interview with ThinkProgress Green, the manager of the C40 Climate Leadership
Group, Simon Reddy, explained how the group works together:

All cities are different, but a lot of the solutions and the problems are similar. There isn’t
one large city in the world that doesn’t have traffic problems, that couldn’t be more
efficient in its use of electricity, that isn’t trying to improve its waste systems. The leaders
come together to share ideas on waste, bus transit systems, travel demand management.

The amount of practical decision-making power that these mega-mayors have over energy, waste, and
transit can be immense. There are usually a huge number of public buildings, bus systems, and train
systems and an independent city budget. London has introduced congestion pricing to reduce
vehicular traffic and pollution. Tokyo has introduced policies on energy, waste, and transit. Sao Paulo
is one of the leading cities to use landfill-gas capture and energy generation.

In the six years of this global mayoral initiative, 4,700 climate-related actions have been placed into
effect in the C40 cities where they have statutory control, Reddy said. Adaptation is an important
component, with many of the cities already having to deal with the effects of global warming,
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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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Bloomberg: Mayors hold key to
climate change progress
By Sarah Goodyear
17 Dec 2011 1:53 AM

“As mayors — the great pragmatists of the world’s stage
and directly responsible for the well-being of the
majority of the world’s people — we don’t have the
luxury of simply talking about change but not delivering
it.”

That was New York Mayor Michael Bloomberg
speaking at the United Nations yesterday. Bloomberg
delivered the remarks in his usual flat tone to a vast room
filled with blank-faced diplomats, bureaucrats, and
international do-gooders. But there was real urgency in
the message he was delivering: It’s time to give cities a
substantive role in international climate-change
negotiations — because national and international
governments have been bickering and dithering while
disaster is bearing down on them.

Bloomberg, who is chair of the C40 Cities Climate
Leadership Group, was speaking as part of a panel put
together by the Ford Foundation in advance of the
Rio+20 United Nations Conference on Sustainable
Development. The conference will be held in Rio de
Janeiro in June of 2012, marking the 20th anniversary of
the U.N.’s first Earth Summit, which also took place in
Rio. 

That was supposed to be the beginning of a grand international collaboration to enact meaningful
environmental policies. The follow-up at the highest levels of government has been less than decisive (Kyoto
Protocol, anyone?). 

Meanwhile, the world has been urbanizing more and more rapidly. Today, more than 50 percent of the
world’s population lives in cities. The number of people living in poor and densely populated places has
grown from 600 million to a billion people since the first Earth Summit. 

“How can we ensure that our cities evolve as just cities, shaped by fairness, sustainability, and shared
prosperity?” asked the Ford Foundation’s president, Luis Ubiñas. “Rio+20 has to have that conversation —
sustainability in the context of justice.”

“Making promises for future leaders to fulfill won’t do at this summit,” said Frances Beinecke, president of
the Natural Resources Defense Council, another of yesterday’s panelists. “This must be a summit at which
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	  Como	  são	  feitos	  os	  testes?	  
	  Exemplo	  de	  medição	  das	  emissões	  segundo	  a	  segundo	  em	  ônibus	  
rodando	  por	  linha	  comercial	  com	  carga	  máxima.	  	  
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THC(#g/s)#

CO#(g/s)#

NOx#(g/s)#

CO2#(g/s)#

PM2.5#(g/s)#
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Sao	  Paulo	  com	  emissões	  padronizadas.	  
Comparação	  Híbridos	  x	  Diesel	  
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Eficiência	  energé&ca	  em	  São	  Paulo	  
1°	  Campanha	  com	  híbrido	  paralelo	  (alguns	  testes	  com	  diesel	  cana).	  	  

2,81	  

1,57	  
1,37	  

2,68	  

HB1-‐sc	  :	  100%	  	  
DIESEL	  CANA	  

Diesel	  13,2m	  (DB1)	  Diesel	  18m	  (DB2)	  	  
Hibrido	  Paralelo	  12m	  (HB1)	  
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Diesel	  (DB1	  e	  DB2)	  Hibrido	  Paralelo	  (HB1)	  e	  Hibrido	  
serie	  (HB2)	  e	  Trólebus	  (TB1-‐1-‐Custos;	  TB2-‐Energia),	  	  

2,81	  

1,57	   1,37	  

3,47	  

2,35	  

1,98	  

Eficiência	  energé&ca	  em	  São	  Paulo	  
2°	  Campanha	  com	  híbrido	  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:	  Eficiência	  energé&ca	  padronizada	  	  
pela	  capacidade	  de	  passageiros	  máxima.	  

2215	  

1165	  
1445	  

2794	  

1,893	  
1352	  

Ar&culado	  



Consumo	  de	  combuspvel	  padronizado	  dos	  Híbridos	  
e	  Trólebus	  em	  relação	  ao	  ônibus	  diesel	  base	  
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Eficiência	  do	  Ônibus	  Hibrido	  e	  Trólebus	  
Medida	  km/litro	  ou	  kwh	  
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Eficiência	  do	  Ônibus	  Hibrido	  e	  Elétrico	  
Litro	  ou	  kwh/	  km	  
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Maior	  eficiência	  nos	  Ônibus	  Hibridos	  e	  Elétricos	  
Litro	  ou	  kilowavs/	  kilometro	  



•  Com	  ciclos	  de	  operação	  repeGGvos,	  sendo	  que	  96%	  da	  operação	  em	  São	  Paulo	  ocorre	  
entre	  Bins	  10	  to	  14.	  Representando	  um	  VSP	  de	  -‐7	  to	  13.6	  kw/ton	  (massa	  veiculo).	  	  

•  Para	  as	  emissões	  de	  poluentes,	  distribuição	  dos	  resultados	  também	  são	  bastante	  
parecida	  (98%	  dos	  resultados	  de	  emissões	  estão	  entre	  os	  Bin	  10	  e	  Bin	  14).	  	  

•  Diesel	  e	  Híbridos	  seguem	  mesma	  relação	  –	  Baixa	  emissão	  nos	  bins	  que	  demandam	  
pouca	  energia	  (9,	  10	  and	  11)	  e	  alta	  emissão	  nos	  bins	  mais	  altos.	  

•  Híbridos	  em	  serie	  emitem	  mais	  em	  baixos	  usos	  energéGcos,	  mas	  tem	  melhor	  
desempenho	  quando	  o	  consumo	  energéGco	  do	  motor	  e’	  	  grande.	  

•  Como	  a	  operação	  em	  São	  Paulo	  apresenta	  velocidades	  mais	  baixas	  em	  função	  do	  
transito	  intenso	  (baixos	  VSP)	  híbridos	  tem	  desempenho	  muito	  bom	  em	  função	  dos	  
freios	  regenera&vos	  e	  previsibilidade	  dos	  trajetos	  	  
(Obs.:	  desempenho	  ainda	  melhor	  nos	  elétricos,	  em	  especial	  movidos	  `a	  baterias).	  

16	  

Comparação	  das	  emissões	  em	  relação	  ao	  VSP	  
(Vehycle	  Specific	  Power)	  
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Comparação	  do	  consumo	  em	  relação	  ao	  VSP	  
(Vehycle	  Specific	  Power)	  
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Comparação	  das	  emissões	  em	  relação	  ao	  VSP	  
(Vehycle	  Specific	  Power)	  

SCR	  



Conclusão	  geral	  sobre	  consumo	  energé&co	  
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Elétrico	  	  
Bateria	  Ferro	  
	  Redução	  de	  

81%	  

Elétrico	  	  
Bateria	  
Li&un	  

	  Redução	  
73%	  

Trólebus	  
	  Redução	  de	  

56%	  

Híbridos:	  Redução	  media	  de	  31%	  



•  SignificaGva	  redução	  na	  emissões	  de	  poluentes	  dos	  híbridos.	  
•  Zero	  emissões	  de	  poluentes	  locais	  nos	  ônibus	  elétricos.	  
•  Aumento	  de	  velocidade	  gera	  redução	  no	  consumo	  e	  nas	  emissões.	  
•  Variação	  de	  consumo	  em	  função	  de	  motoristas	  (20%).	  
•  Grande	  economia	  de	  combusbvel/energia	  com	  eletricidade.	  

–  Híbridos	  entre	  31%	  a	  39%	  em	  planície.	  
–  Trólebus	  geram	  redução	  de	  56%	  no	  consumo	  energéGco.	  	  
–  Ônibus	  elétricos	  teve	  redução	  média	  de	  77%	  no	  consumo.	  	  
Ônibus	  elétricos	  com	  baterias	  de	  fosfato	  de	  ferro	  são	  tecnologia	  
com	  melhor	  desempenho	  de	  todas	  (81%	  redução	  consumo).	  

Conclusões	  iniciais	  



•  Cidade	  do	  México;	  
•  Gotemburgo;	  
•  Estocolmo;	  
•  Londres	  
•  Xangai;	  
•  Shenzhen,	  
•  Changsa;	  
•  Hong	  Kong	  
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Nov/Dez	  2012:	  Visita	  tecnica	  



In	  partnership	  with:	  

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/iniGal	  taxes	  are	  as	  follows:	  Diesel	  	  ($180K/$29K),	  Hybrid	  ($290K/$5K),	  Electric	  ($450K/$23K).	  Bapery	  total	  value	  for	  
hybrids	  are	  $100K.	  Bapery	  total	  value	  for	  electrics	  is	  $203K.	  Salvage	  value	  represents	  %	  of	  total	  value	  discounted	  to	  year	  zero.	  
Capital	  investment	  includes	  deducGon	  for	  salvage	  value;	  Taxes	  include	  iniGal	  taxes	  and	  annual	  taxes	  related	  to	  bus	  ownership	  
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313	  
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200	  

Hybrid	  High	  Case	  

170	  
93	  

213	  

313	  

256	  

Diesel	   Hybrid	  Low	  Case	  

43	  

200	  

30	  

171	  

98	  

62	  

Electric	  

40	  

406	  

81	  

321	  

Bogotá	  

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	  	  
bapery	  value	  

30%	  of	  	  
bapery	  value	  

30%	  of	  	  
bapery	  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	  

•  Preferen&al	  financing	  can	  
speed	  adop&on,	  scale,	  and	  
learning	  
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29	  

Diesel	  

161	  

313	  

441	  

217	  

113	  

Electric	  

48	  

717	  

127	  

507	  

340	  

29	  

57	  

Hybrid	  High	  Case	  

195	  

507	  

340	  

44	  

Hybrid	  Low	  Case	  

108	  
54	  

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	  	  
bapery	  value	  

30%	  of	  	  
bapery	  value	  

30%	  of	  	  
bapery	  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	  accoun&ng	  for	  
higher	  maintenance	  costs	  

	  Electrics	  achieve	  savings	  of	  ~20%	  compared	  to	  diesel	  	  
	  assuming	  par&ally	  local	  produc&on	  and	  
Lifecycle	  Costs	  (‘000	  BRL,	  10-‐Year	  Net	  Present	  Value)	  

Assumes	  electric	  buses	  are	  parGally	  produced/assembled	  locally,	  bypassing	  most	  import	  taxes.	  10-‐year	  diesel	  costs	  includes	  
purchase/resale	  of	  new	  bus	  ater	  5	  years	  of	  operaGon.	  Capital	  investment	  includes	  deducGon	  for	  salvage	  value;	  Taxes	  include	  
annual	  taxes	  related	  to	  bus	  ownership.	  Bus	  costs/iniGal	  taxes	  are	  as	  follows:	  Diesel	  	  (BRL	  329K/	  BRL	  140K),	  Hybrid	  (BRL	  493K/BRL	  
151K),	  Electric	  (BRL	  735K/BRL	  175K).	  Bapery	  total	  value	  for	  hybrids	  are	  BRL	  163K;	  For	  electrics	  value	  is	  BRL	  340K.	  Salvage	  value	  
represents	  %	  of	  total	  value	  discounted	  to	  year	  zero.	  

Rio	  de	  Janeiro	  

10-‐year	  total	  



Lifecycle	  costs	  of	  hybrid	  and	  electric	  buses	  are	  lower	  than	  costs	  	  
for	  diesel	  buses	  due	  to	  preferen&al	  financing	  op&ons	  

Assumes	  electric	  buses	  are	  parGally	  produced/assembled	  locally,	  bypassing	  most	  import	  taxes.	  10-‐year	  diesel	  costs	  includes	  purchase/resale	  of	  new	  	  
bus	  ater	  5	  years	  of	  operaGon.	  Capital	  investment	  includes	  deducGon	  for	  salvage	  value;	  Taxes	  include	  annual	  taxes	  related	  to	  bus	  ownership.	  	  
Bus	  costs/iniGal	  taxes	  are	  as	  follows:	  Diesel	  	  (BRL	  296K/	  BRL	  123K),	  Hybrid	  (BRL	  493K/BRL	  146K),	  Electric	  (BRL	  735K/BRL	  175K).	  Bapery	  total	  value	  f	  
or	  hybrids	  are	  BRL	  163K;	  For	  electrics	  value	  is	  BRL	  340K.	  Salvage	  value	  represents	  %	  of	  total	  value	  discounted	  to	  year	  zero.	  

Electric	  
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43	  
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Hybrid	  Low	  Case	  

29	  
195	  
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472	  

260	  
29	  

Diesel	   Hybrid	  High	  Case	  

158	  

280	  

613	  

217	  
100	  

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	  	  
bapery	  value	  

30%	  of	  	  
bapery	  value	  

30%	  of	  	  
bapery	  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	  avrac&ve	  
than	  diesel	  

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

Sao	  Paulo	  

10-‐year	  total	  



São	  Paulo	  uptake:	  Policy	  and	  favorable	  financing	  can	  drive	  	  
uptake	  and	  conversion	  to	  hybrid	  and	  electric	  buses	  

Source:	  Drivers	  based	  on	  discussions	  with	  officials	  and	  operators	  in	  São	  Paulo.	  Uptake	  scenarios	  based	  on	  Dalberg	  
analysis	  and	  assump&ons	  regarding	  poten&al	  conversion	  rates	  

Primary	  Drivers	  of	  Uptake	  in	  São	  Paulo	   High	  Uptake	  Scenario	  
Assump&ons:	  
•  Climate	  Law	  introduces	  exempGon	  for	  diesel	  hybrids	  
•  Large	  operators	  become	  comfortable	  with	  operaGon	  and	  
maintenance	  of	  hybrid	  technologies	  in	  CuriGba	  

•  New/renewed	  contracts	  include	  strict	  requirements	  to	  
transiGon	  to	  cleaner	  fuels	  more	  quickly	  

•  BNDES	  establishes	  concessional	  finance	  lines	  for	  hybrid	  and	  
electric	  buses	  significantly	  below	  rates	  for	  diesel	  

Poten&al	  uptake:	  
•  ~2%	  of	  fleet	  transiGons	  to	  hybrid	  or	  electric	  each	  year	  
2013-‐2015,	  rising	  to	  5%	  in	  2016	  and	  10%	  in	  2019	  

•  12%	  of	  fleet	  (~1,200	  buses)	  is	  H/E	  by	  2016;	  ~70%	  by	  2023	  
(~7,400	  buses)	  	  

Low	  Uptake	  Scenario	  
Assump&ons:	  
•  Ethanol	  and/or	  sugarcane	  diesel	  prices	  decline	  steadily	  
•  BNDES	  unable	  to	  provide	  addiGonal	  financing	  
incenGves	  for	  hybrid	  or	  electric	  buses	  
•  No	  tax	  relief	  provided	  for	  imported	  electric	  buses	  

Poten&al	  uptake:	  
• Minimal	  uptake	  by	  2016	  (approximately	  300	  buses)	  
•  Gradual	  increase	  in	  uptake	  as	  cost	  and	  performance	  
improve;	  ~13%	  of	  fleet	  transiGons	  by	  2020	  (~1,330	  
buses);	  ~30	  of	  fleet	  transiGons	  by	  2023	  (~3,200)	  

Policy	  
•  Enforcement	  of	  exis&ng	  Climate	  Change	  Law	  

•  Law	  requires	  	  bus	  operators	  to	  switch	  away	  from	  fossil-‐
based	  fuels	  enGrely	  by	  2018;	  LegislaGon	  favors	  electric,	  
biodiesel,	  ethanol,	  and	  sugarcane	  diesel	  technologies	  

•  Adding	  technology	  or	  fuel	  performance	  standards	  in	  new	  BRT	  
concession	  awards	  and	  exisGng	  concession	  renewals	  
•  Standards	  can	  be	  included	  in	  4	  new	  BRT	  routes	  and	  in	  the	  
renewal	  of	  other	  exisGng	  contracts	  to	  require	  transiGon	  to	  
hybrid	  or	  electric	  technologies	  

Economic/Market	  
•  Low-‐interest	  financing	  for	  hybrid	  &	  electric	  technologies	  

•  BNDES	  may	  reverse	  financing	  incenGves	  that	  currently	  
favor	  diesel	  buses	  over	  hybrid	  and	  electric	  buses	  

•  Reduce/eliminate	  unfavorable	  taxes	  and	  subsidies	  
•  Current	  high	  tax	  rates	  (import	  and	  other	  taxes)	  add	  ~35%	  
to	  the	  cost	  of	  new	  electric	  buses	  imported	  
•  Petrobras	  subsidizes	  the	  cost	  of	  diesel	  fuel	  for	  operators,	  
while	  electricity	  is	  taxed	  heavily	  

Other	  
•  Demonstrated	  evidence	  of	  	  the	  advantages	  and	  operaGonal	  
east	  of	  hybrids	  in	  other	  Brazilian	  ciGes	  
•  Small	  hybrid	  fleet	  has	  begun	  service	  in	  CuriGba,	  and	  has	  
the	  potenGal	  to	  provide	  tangible	  favorable	  evidence	  to	  
reduce	  transiGon	  risk	  for	  other	  operators	  in	  Brazil	  

São	  Paulo	  



São	  Paulo	  Roadmap	  

A. BNDES	  preferenGal	  loans	  for	  
H/E	  buses	  at	  lower	  interest	  
than	  diesel	  

B.  Leasing	  electric	  bapery	  system	  
C.  Fixed	  maintenance/fuel/	  

energy	  	  fee	  to	  reduce	  costs	  
and	  technological	  uncertainty	  

D. Extend	  life	  contracts	  and	  
eliminate	  5	  year	  average	  
maximum	  on	  contracts	  

PotenGal	  soluGons	  
EsGmated	  
impact	  

Source:	  Interviews	  with	  stakeholders;	  CCI/C40;	  Dalberg	  analysis	  

Timeframe	  needed	  for	  implementaGon	  (years)	  
1	   2	   3	   4	   5	  

Stakeholder	  	  
to	  influence	  

BNDES/Buyers	  

Manufacturers	  

Manufacturers	  

City	  officials	  

State/City	  officials	  
State	  officials	  
City	  officials	  

Min.Com./Fin./Ind	  

Min.Com./Fin./Ind	  

Ministry	  of	  Ind.	  

Ministry	  of	  Ener.	  

BNDES/BID/	  
Manufacturers	  

Econom
ic	  

Po
l
icy	  

São	  Paulo	  

M
isc	  

Likely	  
feasibility	  

E.  Fuel	  efficiency	  standards	  for	  
new	  concessions	  
1. Inter-‐municipal	  4	  new	  BRTs	  
2. City	  new	  BRT	  (150kms)	  

F.  PreferenGal	  import	  tax	  rates	  
for	  H/E	  

G.  IncenGves	  locally	  produce	  H/E	  
H. Reduce	  subsidies	  to	  diesel	  
I.  Reduce	  taxes	  to	  electricity	  

J.  Leasing	  bus	  enGty	  to	  
eliminate	  technological	  risk/
reselling	  

High	  PotenKal	  



São	  Paulo	  uptake:	  Fleet	  conversion	  will	  be	  required	  	  
to	  meet	  mandates	  of	  Climate	  Change	  Law	  by	  2018	  

9,300	  

1,395	  

4,650	  

3,255	  

1,953	  

4,371	  

2,976	  

2,511	  

4,092	  

2,697	  

3,069	  

3,813	  

2,418	  

3,627	  

3,534	  

2,139	  

3,255	  

1,860	  

5,115	  

2,790	  

1,395	  

6,045	  

2,325	  

930	  

6,975	  

1,860	  

465	  

8,102	  

244	  
233	  
238	  

4,185	  

Diesel	  (15%)	  

Electric	  (50%)	  

Hybrid	  (35%)	  

8,829	  

•  AddiGonal	  ~800	  	  buses	  enter	  service	  for	  
BRTs;	  1/3	  of	  new	  BRT	  buses	  are	  hybrid	  
•  Another	  ~250	  electric	  buses	  enter	  service	  

Incremental	  conversion	  of	  ~2%	  of	  fleet	  to	  hybrid	  
and	  electric	  buses	  annually,	  rising	  to	  5%	  in	  2016	  

and	  10%	  in	  2019	  

By	  2023	  over	  3/4	  of	  
fleet	  is	  composed	  of	  
hybrid	  or	  electric	  

buses	  

Poten&al	  Fleet	  Transi&on	  in	  São	  Paulo,	  2013-‐2023	  (IllustraKve	  High	  Uptake	  Scenario)	  

São	  Paulo	  

Source:	  Dalberg	  esGmates	  based	  on	  projecGons	  and	  assumed	  annual	  conversion	  rates	  

2023	  2022	  2021	  2020	  2019	  2018	  2017	  2016	  2015	  2014	  2013	  2012	  

Assump&ons	  and	  Drivers	  of	  Change:	  
•  Local	  producGon	  to	  avoid	  Import	  tax	  and/or	  reducGon	  of	  taxes	  
•  Climate	  Change	  Law	  provides	  exempGon	  for	  hybrid	  (diesel)	  buses,	  catalyzing	  their	  growth	  
•  Share	  of	  hybrid	  and	  electric	  buses	  in	  fleet	  reaches	  55%	  by	  2018;	  Remaining	  diesel	  buses	  shit	  to	  biodiesel	  blend	  &	  sugarcane	  to	  
comply	  with	  Climate	  Law	  
•  Share	  of	  hybrid	  and	  electric	  buses	  increases	  by	  5%	  points	  in	  each	  year	  from	  2014	  to	  2018,	  growth	  slowing	  starGng	  in	  2019	  



In	  partnership	  with:	  

Muito	  obrigado.	  



Adalberto	  Maluf	  
amaluf@c40.org	  	  

Website:	  www.c40.org	  	  
Twiver:	  @C40ciGes	  	  
Facebook:	  C40	  CiGes	  
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