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Consumo de energia en vehiculos de carretera
ha incrementado mas de 400% desde 1980

900
800
)
1;3/ 700
(V)]
Q
£ 600
le)]
C
2
g 500
ks
©
2 100
©
(0]
=
a 300
cC
o
&)
S 200
()]
c
L
100
0

e,

——

Consumption by sector

M Industry
Other

B Non-energy use
Non-specified (transport)

M Pipeline transport

M World aviation bunkers

M World marine bunkers
Domestic aviation

B Domestic navigation

B Rail

M Road

*DieSel engines consume
diesel fuel and biodiesel.

Based on IEA data from the World Energy Balances Data Service
<I> c Ct e mremanonas comer o © OECD/IEA 2017, www.iea.org/statistics. Licence:
Clean Transportation \w\\wyy.iea.org/t&c; as modified by ICCT.



Inversion en el transporte publico dara emisiones
bajos de dioxido de carbono




Pero combustibles y motores sucios dara una
Imagen peor al mejor transporte publico
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9 de cada 10 personas respiran aire
contaminado

AIR POLLUTION - THE SILENT KILLER

Air pollution is a major environmental risk to
health. By reducing air pollution levels, countries
Every year, around

7 MILLION can reduce:
DEATHS

are due to exposure
from both outdoor
and household air

pollution.

REGIONAL ESTIMATES ACCORDING
TO WHO REGIONAL GROUPINGS: Over 2 million

? i in South-East Asia Region
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Los motores a diésel son un objetivo clave

"La evidencia cientifica fue convincente y la conclusion del
Grupo de Trabajo fue unanime: el escape del motor diesel
causa cancer de pulmoén en los seres humanos".

-Dr. Christopher Portier

International Agency for Research on Cancer

g ", Y World Health
R ¢ Organization
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International Agency for Research on Cancer. (2012, June 12). IARC: Diesel
o t e mreramional counaon ENGINE Exhaust Carcinogenic. JINCI Journal of the National Cancer Institute.
ICCT ciean Transportation | yon, France: World Health Organization. doi:10.1093/jnci/djs034



Avances Tecnoldgicos de Control de Emisiones
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No Retrofit System Retrofitted with Retrofitted with Retrofitted with
Uncontrolled Diesel Exhaust Diesel Oxidation Catalyst (DOC) Partial Filter Diesel Particulate Filter (DPF)
{Level 1) {Level 2) {Level 3)
0ld technology Little black carbon removal New technology
Little black carbon remova! Little utrafine PM remarval Used on all new trudks since 2007
Little utrafine PM removal Does not remove kube oil ash >85% black carbon remeva
>B5% ultrafine removal

Daoes not remove lube of ash

>@5% lube cil ash removal

Overview: The exhibits above are actual PM collec-

tion samples from an engine testing laboratory
used to collact and measure diesel particulate
matter [PM) emissions. Test conditions are:

= Test Cycles UDDS {Uran Dynamometer Driving Schedule)

= Test Distance: 5.5 miles over 17 ninutes

= Fuel Corsumed During Tect: 1.1 galkens

= TestVehicle: Hesvy-duty truck with a 370 hp Currvning engine (1935 rmadel year]
= PM material on collection sanples s 17,300th of actual

THE INTERNATIONAL COUNCIL ON
Clean Transportation

Courtesy of ClearAire, Inc.



Niveles de control de emisiones

Stages of Black Carbon Emissions Control Based on European Regulatory Approach in
Urban Bus Fleets
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Caminos tecnoldgicos para motores sin hollin

Euro VI o US 2010 motores a diesel requiren
B‘ﬂ combustible con no mas que 10ppm azufre

Motores a gas con biogas or gas fosil

E:. Motores de cero emisiones como
motores eléctricos a bateria, troley, y pila
de combustible

10



Los motores eléctricos son mas eficientes
energeticamente que los motores de combustion
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Figure 4. Range of average energy consumption values measured in the Altoona test
program by powertrain type.

ICCT (2017). Low-carbon technology pathways for soot-free urban bus fleets in 20
o t THE INTERNATIONAL counciLon  MEQAcIties. https://www.thelcct.org/pgpl|cat|ons/Iow-carbon-technology-pathways-
I CC Clean Transportation soot-free-urban-bus-fleets-20-megacities



LOS mMoOotores a cero emisiones emiten menos gases
de efecto invernadero gue motores fosiles en 20

—megaciudades
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Figure 8. WTW greenhouse gas emissions of soot-free buses operating in medium-speed

urban driving conditions in 20 megacities, ranked by climate impact.

Dallmann, T. R., Du, L., & Minjares, R. (2017). Low-Carbon Technology Pathways for Soot-Free Urban Bus Fleets in 20 Megacities
(No. Working Paper 2017-11). International Council on Clean Transportation (Vol. 356, pp. 493-494). Washington, DC. Retrieved
from http://www.theicct.org/publications/low-carbon-technology-pathways-soot-free-urban-bus-fleets-20-megacities



El costo total de propiedad mas bajo para los
buses con bateria eléctrica en Sad Paulo

Purchase price for electric drive TCO estimates over 10 years for
transit buses compared to a conventional and alternative technology
conventional diesel bus for Padron LE type buses in Sao Paulo
16 : 3.55 (+90%)
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Bm  Operating
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2.0 1.99 (+6%) 1.91 (+2%)
0.8 1.80 (-4%)

1.69 (-9%)

0.6 +2‘y

1.5

Bus purchase price (million R$)
10-year total cost of ownership (million R$)

0.4 1.0
0.2 0.5
oo 0.0
Euro VI Euro VI BEB BEB . Euro VI Euro VI BEB BEB
P7 diesel biodiesel diesel HEB  depot charge on-route charge FCEB P7 diesel biodiesel diesel HEB  depot charge on-route charge FCEB

Source: International Evaluation of Public Policies for Electromobility in Urban Fleets.
o Prepared for Gesellschaft fur International Zusammenarbeit (GIZ) as part of PN
ICCt gfé;TrE,Rf}:gf,NsAsg:fé';ct'iLg: 2015.2127.7 — Efficient Propulsion Systems. Washington, DC: International Council
on Clean Transportation. Forthcoming.



99 porciento de buses eléctricos se venden in

China

Ventas de buses eléctricos se dominan por fabricantes Chinos

“BYD

Others 6%

53%
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Source: Bloomberg New Energy Finance, OF week
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Source: Bloomberg New Energy Finance, OF week

icct THE INTERNATIONAL COUNCIL ON Electric Buses in CltleS, B|00mbe|"g New Energy Finance, 2018, pp 1-63.
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Propuesta de California 2018 para un mandato
del autobus de cero emisiones

1. Todos los buses nuevos seran de cero emisiones para 2029

2. Todas las flotas llegaran a un 100% de cero emisiones para
2040

3. Todas las flotas deben presentar una estratégia de despliegue
en toda la flota

= Flotas mas grandes (100 o0 mas)
= Presentar un plan en 2020
= |ograr un 25% de compras en 2023
= | ograr un 50% de compras en 2026
= Flotas mas pequefias (menos que 100)

= Presentar un plan en 2023
= Lograr un 25% de compras en 2026

Mas detalles en linea a https://arb.ca.gov/msprog/ict/ict.htm

i Cct THE INTERNATIONAL COUNCIL ON
Clean Transportation



40% de la flota ya lleva un compromiso voluntario
de cero emisiones

Total Buses | All ZEB Target

ART 82 2020
Antelope Valley 77 2018
Foothill Transit 373 2030
LA Metro 2,452 2030
LADOT 357 2030
Porterville Transit 20 2025
SF MTA 620* 2035
San Joaquin RTD 111 2025
SamTrans 369 2033
Santa Clara VTA 485 2033
Santa Cruz Metro 98 2040
Santa Monica BBB 200 2030
Total 5,244

Icct Clean Transportation https://arb.ca.gov/msprog/ict/ict.htm



Los Angeles — Plan de Dos Fases

Fase 1:
= Electrificar 2 lineas de BRT

=  Continuar reemplazando la flota existente con motores de GNC de bajo NOx (~
200 por afno)

= Desarrollar evaluacion de tecnologia y plan maestro (2019-2020)

Fase 2:

= |Implementar el Plan Maestro

icct s @ ,M Y
Metro



Preseleccion de la ruta de Santiago para e-buses
con vistas a ~ 2000 e-buses para 2025

« Motores Euro VI en todos los buses nuevos desde 2017 Septiembre
* 90 buses electricos y el desarrollo de un plan para la flota entera

Y CMM pigecsr




La Ley de Clima de >a0o Faulo 10rzara la transicion
tecnoldgica en 14,000 autobuses a traves de 1,340

10-yr

20-yr

\ Tailpipe

\ \fffil CO,

\ \)\

CO, targets
PM targets
NO, targets

lineas
0

g -10

(1))

[

= 20

w

©

o

© -30

o

(8]

o -40

(0]

=

®™ -50

o

S  -60

©

S

° 70

c

o

3 -80

7 >
-90 4

N

-100

icct

Modeling scenario

Beginning in 2020, all new buses
meet Euro VI, or better, emissions
performance

By 2020, 55% of new bus
purchases are fossil fuel free to
meet 10-yr CO, targets

100% of new bus purchases are
fossil fuel free beginning in 2028
to meet 20-yr CO, targets
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Clean Transportation Dallmann, Tim (2018) Climate and air pollutant emissions benefits of bus technology options in
Séao Paulo. Washington, DC: International Council on Clean Transportation. Forthcoming
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Después de criticas, Peiialosa
cambia puntos de licitacion para
nuevos buses de Transmilenio

Bogota 24 Abr 2018 - 10:27 AM
Por: -Redaccion Bogotd -bogota@elespectador.com

Quienes incluyan buses con tecnologia Euro VI, una de las mds limpias
que se conocen en la actualidad, podran tener hasta 400 puntos. En la
primera propuesta presentada por el Distrito este item solo representaba
50 puntos.
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Libre de hollin y mas eficiente
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ICCt THE INTERNATIONAL counciL on — alyUrbana/pdf/emisiones_atmosfericas_contaminantes/documentos_
Clean Transportation q|acionados/TRANSPORTE_P%C3%9ABLICO_MASIVO.pdf
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0 CUATRO DE CADA DIEZ BUSES NUEVOS EN TM SERAN A GAS

Nuevos buses de Transmilenio: el
et diésel sigue mandando y el gas
gana espacio

Bogota 2 Nov 2018 - 11:50 PM
Por: Felipe Garcia Altamar / fgarcia@elespectador.com / @FelipeAltamar

Transmilenio adjudicé cinco de los seis contratos para renovar la flota.
Por ahora, el 60 % seran a diésel; el 40 % a gas, y los eléctricos quedaron
por fuera.

o N——— De los 1.160 articulados y biarticulados que se compraran, 688 seran diésel y 474 a
I CCt Clean 1 gas. / Archivo El Espectador.



Trayectoria de implementacion: Teoria del
cambio para flotas publicas

Political

Commitment Set targets

Fleet-Wide Define technology,
Strategy infrastructure, operational
strategy and cost

Procure vehicles and
infrastructure in line with the
target

Public

Tendering

Put vehicles and
infrastructure
into service

Vehicle

Deployment

i Cct THE INTERNATIONAL COUNCIL ON
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Graclas

@theicct / @mrminjares
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Older Technology Diesel Exhaust Consists Mostly of
Black Carbon

Metals & Elements Other

2% 3%
Sulfate, Nitrate (1-5%]) (1-10%)
1%
(1-4%)
Organic Carbon
19%
(7-49%)

Elemental Carbon
5%
(33-90%)

Figure 4-2, Heavy-Duty Diesel PM, ; Emissions Profile.
(Source: U.5. EPA, 2002b)

o) Sasser, E., & Hemby, J. (2012). Report to Congress on Black Carbon (No. EPA-450/R-12-001),
THE INTERNATIONAL COUNCIL ON . . .
ICCt Clean Transportation (PP- 1-388). US Environmental Protection Agency. Retrieved from
http://www.epa.gov/blackcarbon/



What is black carbon?

Agglomerated particles ;r‘;nanoparticles

%
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World Health Organization study on the Health Effects
of Black Carbon (2012)

g “‘Black Carbon may not be a
i\, World Health . . .

8 Organization major directly toxic
component of fine particulate
matter, but it may operate as
a universal carrier of a wide
variety of... chemical
constituents of variable
toxicity to sensitive targets
In the human body...”

“...removing the particulates

with a modern diesel particle
— trap....resulted in a complete
HEALTH EFFECTS OF absence of the
" BLACK CARBON cardiovascular effects seen

for the whole mixture.”

I CCt Janssen, N. A. H., Gerlofs-Nijland, M. E., Lanki, T., Salonen, R. O., Cassee, F., Hoek, G., et
ON CLEAN TRANSPORTATION al. (2012). Health Effects of Black Carbon (pp. 1-96). Copenhagen: World Health
Organization.



Global total net CO2 emissions

Billion tonnes of CO,/yr
50

40 In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in
pathways with a high overshoot, CO2 emissions

30 are reduced to net zero globally around 2050.

20

= Four illustrative model pathways —l
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Non-CO, emissions relative to 2010

Emissions of non-CO: forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Methane emissions
1 |
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Timing of net zero CO: — e Pathways limiting global warming to 1.5°C with no or low overshoot

Line widths depict the 5-95th
percentile and the 25-75th
percentile of scenarios

~ w— Pathways with high overshoot

—

Pathways limiting global warming below 2°C
(Not shown above)



También enfrentamos un desafio climatico

Effect of current pledges and policies

Global greenhouse gas emissions

Gigatonnes of

150
No climate
policies
4.1-4.8°C
100
Current
_____________ policies
............ 3.1-3.7°C
50 =
Pledges
2.6-3.2°C
Historical
emissions
0
T T T | T |
2000 2020 2040 2060 2080 2100
Source: Carbon Action Tracker M
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SOURCE: SCANIA

“The difference between Euro V and Euro VI is so remarkable that
it can be seen without microscopes or advanced analysis.”

ICCL G cncisr www.scania.com/group/en/wp-
content/ubploads/sites/2/2017/09/scania-icct-buses pdf



2/3 of all new Heavy-Duty Vehicles to be Soot—
Free by 2021

Share of global new heavy-duty diesel vehicle sales meeting soot-free emissions performance standards
Source: Miller, J. & Jin, L. Global Progress Toward Soot-Free Diesel Vehicles in 2018. International Council on Clean Transportation.
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Not soot-free Figure is modified to illustrate impacts of China VI adoption.

https://www.theicct.org/publications/global-progress-toward-soot-free-diesel-vehicles-2018
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Financing Soot-Free Urban Buses in 20
Megacities

= $ 14 billion net savings with deployment of least-cost
soot-free bus engine technology

= $ 43 billion lower costs when including montized value
of lower black carbon and carbon dioxide emissions

= Lower net outlays in 17 of 20 cities with least cost
technology

= Caution: requires financing models based on total cost
of ownership

o N TERNATIONAL COUNGIL ON Miller, J.; Minjares, R.; Dallmann, T. R.; Jin, L. Financing the Transition to Soot-Free Urban
ICCt Clean Transportation  Bus Fleets in 20 Megacities; http://www.theicct.org/publications/financing-transition-soot-free-
urban-bus-fleets-20-megacities Washington, DC, 2017; pp 1-49.



