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Centro Mario Molina Chile

e CMMCh is a private institution created in 2004 under the sponsorship of
Nobel Prize Professor Mario Molina;

* Its mission is to create capacities in South America to address the problem of
air quality and climate change;

* |sa R&D Center under CORFO Law for the promotion of private investments
in R&D;

* |s dedicated to research and studies in air pollution and energy in South
America, and is the top one center in Latin America in scientific papers
publication in this topic;

e Rise funds from private companies, governments and international
institutions;



Centro Mario Molina Chile

* Run projects in Chile, Peru, Paraguay, Uruguay, Costa Rica and Brazil, and
capacity building at regional level in Latin America.

 Works in close relation with universities and research centers in USA,
Norway, Sweden, Demark and Finland.

* Has agreements with UNEP to implement Global Regional Programs inLatin
American Region:

* Partnership for Clean Fuels&Vehicles
* Global Fuel Economy Initiative
e Cimate and Clean Air Coalition

* CMMCh is taking part in the Advance Motor Fuel Implementation agreement
of the International Energy Agency



Centro Mario Molina Chile

e CMMCh has developed in-house professional and instrumental capacities for
air quality research;

e CMMCh has a formal relation, under UNEP and IDB programs and projects,
with Transport Ministry Vehicle Emission Lab (3CV) for R&D in transport
technology and energy.

e CMMCh is member of CTCN network



Latin America and Caribbean Regional Conference for New Approaches in Cleaner
and Efficient Vehicles

Climate and Clean Air Coalition

Santiago - Chile, July 31st, August 1st of 2013 Regal Pacific Hotel
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Movilidad eléctrica — Oportunidades para la
region Latinoamericana




Flota global de vehiculos se triplicara en 2050

= 890 millones hoy... mas de 2,500 millones en 2050
=  90% del crecimiento en paises emergentes y en desarrollo

=  Qportunidad para la promover innovacion
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* Pocos paises tienen
estrategias para
preparar este escenario
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Escenarios de emisiones de CO2 en el
transporte

= Las emisiones transporte ponen objetivos del Acuerdo Paris en riesgo

= Necesario un cambio de paradigma social, nuevas politicas y tecnologias
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Emisiones por sector a nivel regional
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Compromisos nacionales de reduccion de gases de efecto invernadero?
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Future Mobility
Electrified, automated and connected

costs hybrid e-motor legislation driver assistance electronic horizon
eBike power electronics emergency braking autopilot smartphone integration
electrified automated connected
plug-in  eScooter range ghway-p Sensors .
; services
fun-to-drive battery redundancy electric steering fleet managememf
valet parking car2car augmented reality

charging infrastructure
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Tendencias en la industria automotriz

Trends in Automotive Industry M
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Trends in
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Service-Oriented
Manufacturing

Car as Device




Green Car Rep0| ts News . @ FirstDrives «~ | Guides +~ Electric + @ CarTypes «~ Video  Follow «
. The uitimate guide to cleaner, greener, driving
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Home / News / Electric Cars / Tesla software update fixes flaw found by Chinese white-hat hackers

Tesla software update fixes flaw found by Chinese
white-hat hackers

Stephen Edelstein 34 Comments

1,608 views ’ Sep 21,2016 Take Us With You!

Green Car “
Reports

All-New for -
iPhone & iPad

Download Now!

2016 Tesla Model S
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THE END OF DIESEL Will diesel
cars disappear? Renault predicts
the end of old school fuel

Flench car manutacturer expecis diesel enqgines 1o disappeal
from mest of 1ts European cars
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The and of diessl engines coudd be in sight afer one the world's Biggest
manstacturers sad it planming to remove from many of its motors
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Cuarta revolucion industrial

Industry evolution with key developments
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Fourth industrial revolution:

Smart automation

YT I I I IIIXIIIIIII] + Increasing use of Cyber-Physical Systems (CPS)
| * InJanuary 2011, Industry 4 0 was initiated as a

“Future Project” by the German Federal
Third industrial revolution: Government
Electronic automation
*  With the mtroduction of IPvE in 2012, there is

* First programmable logic controller virtually unlimited addressing space

(PLC) developed n 1969

+ Governments, private companies, and industry
associations are focusing on Industry 4.0 and
making imvestments since 2010s

* Growing appliication of electronics
Second industrial revolution: | and IT to automate production
Industrializaton processes.

* Introduction of the assembly line in
slaughter houses n 1870

« E
First industrial revolution: ..lec:.rfﬂc.non_druve mass production In
vared industries
Power generation

« Introduction of the power loom in 1784

* Mechanization of production facilites with
water and steam power

Late 18" century Beginning of the 20" century 1970s to 2000s 2010 onwards




DIFUSION Y DESPLIEGUE DE UNA REVOLUCION TECNOLOGICA

MADUREZ

Sucesivas
industrias nuevas Ultimos
instalacion de la productos
infraestructura e industrias
y modemizacion menores
de industrias
anteriores con
el nuevo
Productos paradigma
y tecnologias
iniciales
Irrupcion de
nuevas
industrias
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...pero la resistencia al cambio dificulta una difusion tan pareja




EL DOBLE CARACTER DE CADA REVOLUCION TECNOLOGICA
NUEVAS INDUSTRIAS LIDERES NUEVO PARADIGMA PARA TODOS

PRODUCTOS, INDUSTRIAS TECNOLOGIAS GENERICAS
E INFRAESTRUCTURA Y NUEVOS MODELOS
NUEVOS ORGANIZATIVOS

MODERNIZACION

EXPLOSION y elevacion de la

de industrias productividad
y empresas de todo el aparato
nuevas productivo

Un nuevo sentido comin para la innovacion y la eficiencia

OTRO PARADIGMA TECNO-ECONOMICO Y ORGANIZATIVO




¢Que oportunidades tiene la region frente a
esta transformacion tecnologica?

* En reduccion de las emisiones
* En eficiencia energética
* En desarrollo econdmico



Mercado global de vehiculos eléctricos

= 2015:1,3 millones VE

= x100 ndmero de VE en 2010

= 90% ventas: China, USA, Holanda, Noruega, UK, Japdn, Alemania y Francia

= Drivers: politicas/incentivos, conciencia ambiental y reduccidn costo baterias
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Fuente: IEA, 2016



Costo incremental de un EV respecto de un vehiculo
convencional al 2030 - ICCT
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Mercado de vehiculos eléctricos en America
Latina

. Existen varios incentivos fiscales y no fiscales a nivel de pais en America Latina que buscan promocionar la
movilidad electrica
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Flota de EVs con politicas de promocion puede alcanzar

los 4M vehiculos en 2030, 45M en 2050
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Los vehiculos eléctricos reducen emisiones del
sector y aumentan el ahorro en combustibles

La introduccién de VEs permite limitar este incremento a 258%, gracias a
una reduccion de 1,4 Gton de CO, en todo el periodo 2016-2050.

Los beneficios en ahorro de combustibles alcanzan a 85 mil millones de
ddlares para el periodo 2018-2050.
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FIGURA 31 Hoja de ruta para despliegue de la movilidad eléctrica

DESARROLLAR
INFRAESTRUCTURA VE

1. Redes recarga
2. Tarifas diferenciadas
3. Creacion de plataformas de
innaovacién en torno a la
movilidad eléctrica
4. Formacion técnica

ACELERAREFICIENCIA
ENERGETICA

1. Estandares de emisiones
y combustibles

2. Etiquetado
3. Impuesto de
emisiones CO,

CREAR INCENTIVOS
VE

1. Pilotos en sectores
especificos

2. Conformar masa critica

de EV a través de

incentivos.

ELIMINAR
DISTORSIONES
DE MERCADO

1. Subsidios combustibles
y combustibles

2. Terminar con importacion

devehiculos usados

Unién Europea

vr.

MOVILIDAD ELECTRICA *

OPORTUNIDADES PARA LATINOAMERICA




Emisiones CO2 por km recorrido: baja eficiencia

.o
E

en América Latina

Puntosy lineas sélidas: Datos historicos

g2 Puntos sélidos y lineas discontinuas: Objetivos promulgados
Puntos solidos y lineas punteadas : Objetivos propuestos
250
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[1] El Objetivo de China correspondeal escenario de la flota a gasolina. Si se incluye otro tipo de combustible, el objetivo seria mas bajo.
[2] Estados Unidos y Canada light-duty vehicles incluyen light-commercial vehicles.

Fuente: UNEP, 2016




Normas e iniciativas para mejorar la eficiencia energética en el sector
transporte (GFEI 2016)

..
GFEl

GLOBAL FUEL ECONOMY INITIATIVE

B FE Policy in Place
B GFEI Naticnal Activity

® FE Policy in Progress
Fuente: Global Fuel Economy Initiative (GFEI)




Transporte publico eléctrico: prioridad
estratégica en la region




Escala de eficiencia de buses: ...and
the winner is?

» Uso de la energia por km recorrido ¢ Qué distancia puede recorrerse con 5 It de diésel?

=  QOpciones en Ciudad de México

= 8.6km

Bus diesel f"'?v'";} 11.4 km

Bus hibrido 19.4 km

Bus eléctrico hibrido

Bus eléctrico

1 1 1 1 1 1 1
] ] ] ] ] ] ] gl

5 10 15 20 25 30 . .
Distancia en

km
Fuente: Volvo, 2016




M%7/
External cost/Directive 2009/33/EC - Braunschweig

External costs for NOx and PM
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DIRECTIVE 2009/33/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 23 April 2009

on the promotion of clean and energy-efficient road transport vehicles



Helsinki Region Transport: % | B
Fleet strategy 2025

100 %

90 % Electric buses

80%
70%
60 %

50% Euro4 +

Euro 5
40 %

30 %

20 %

10 %

0% | |
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Estimated effect on emissions by 2025 (compared to 2010): reduction of NO, (-92%), PM (-95%), CO, (-90%)
For conventional buses, biofuels are phased in and constitute 100% from 2020 onwards



Comprehensive steps into
electrifying the bus system

119

PCP (ePELI)

Market dialogue: * Normal commercial
building the business procuremgnt :
« Systemic view ecosystem ) Valu_e chains an_d service

* Components Charging technology. PCP with operators providers established
* Powertrain Operation concepts « Innovation platform | Seyeral bus operators
" Single - Afew vehicles - Small fleet & charging active

vehicles infrastructure . Chqrglng infrastructure

available

12.5.2016




"ePELI" Part 1 — Innovative public L'y | s
procurement

e HSL, city of Helsinki, city of Espoo

* Preparing for the market-based entry of electric bus systems

* |nitiating the market dialogue: bus operators, charging systems, bus
manufacturers, system suppliers, service providers

» Supplier conferences and workshops
* Ensuring the correct system requirements and specifications

* Creation and activation of the ecosystem
* Moving fast towards the market-driven procurement and business



12.5.2016 Reijo Méakinen



Latin America is relevant for global bus
market

* Technologies related with Future mobility can have great benefits in
public transport services, especially buses.

* Chile has the chance to be a cluster for electric bus technologies and
services in Latin-American region.

* Creation of a business ecosystem can start based on HSL ePeli project
adapted in medium term to condition of public transport services of a

developing region.



Deterioration of public transport services — actual case in Latinamerica

_ _ Incomes of the system depens on
More incentives to the people Number of Passenger
To switch to private cars

Less incomes produce a
services deterioration and/or
a strong pressure for more
subsidies

In growing economies people
switch form public transport
To private cars

Fuel cost increase due to

Interr_\atlohal prices anq o The income of the system
deterioration of operational conditions Decrease

due to congestion of private cars




Deterioration of public transport systems

Business
ecosystem
around bus
technology

More incentives to the people
To switch to private cars

How
technology

Less incomes produce a
can help to

SETVICES deterioration and/or
a strong pressure for more
subsidies

High Fuel cost increase due to
International prices and
deterioration of operational conditions
buses due to congestion of private cars

performance

Number of Passenger

Atractiveness
of bus services

Incomes of the system depens on

To private cars

The income of the system
Decrease

In growing economies people
switch form public transport

Competitiveness
of bus services
running advanced
technologies




Business
ecosystem
around bus
technology

National business
ecosystem leaded by
PPPartnership

Public Private
Partnership for ebus
deployment and
first business
ecosystem

!

Chilean Living Lab
Bus project

RN

First users
experience
evaluation

Atractiveness
of bus services

\

High
performance
buses

Pilot Project running
in Santiago
considering Long
range BEV and
Opportunity charging

Bus performance
evaluation

A

Short term } Medium term

- Identification of bus
services w/high
potential for eBuses
- First recommedation
for tendering process

First eBus locally
assembled

First ebuses running
in a bus services in
Santiago

Competitiveness

of bus services

running advanced




Public Private Partnership for ebus deployment and first

business ecosystem — Bien Publico para Ia
competitividad CORFO

Consorcio Tecnologico para definir e implementar una Estrategia que permita el
despliegue de la movilidad eléctrica en Transantiago y sea habilitante para el
desarrollo de Aplicaciones de Ciudad Inteligente (Smart City).

Mandantes: Ministerio de Transportes y Telecomunicaciones
SOFOFA

Ejecutores:  ENEL Chile (Chilectra)
Centro Mario Molina Chile

Organismo

Internacionales

Participantes: Centro de Desarrollo Tecnolégico de Finlandia (VTT)
Autoridad de Transportes de Helsinki



Objetivos del proyecto

* Objetivo general

Definir e implementar una estrategia que permita viabilizar la movilidad eléctrica
en el transporte publico

e Objetivos especificos
* |dentificar barreras y definir una estrategia para resolverlas.

» Establecer una alianza de trabajo publico privado de largo plazo que permita
establecer las condiciones de mercado que permita la operacion comercial de
buses eléctricos.

e Generar una plataforma de innovacion en torno a la movilidad eléctrica
basada en la experiencia y la cooperacion de la Autoridad de Transporte de
Helsinkiy el VTT.



Muchas gracias

glopez@cmmolina.cl



