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“E-Mobility Readiness Plan”

This document presents a proposal for a Nationally Appropriate Mitigation Action (NAMA) in Chile.
The NAMA will facilitate the deployment of e-mobility technologies to reach a target of 70.000
electric vehicles on the road by 2020. The NAMA is expected to contribute to the ambitious
greenhouse gas (GHG) reduction target of the Chilean government and help put the country on a
path towards a low carbon economy.

Nationally Appropriate Mitigation Actions (NAMAs) refer to government-backed activities that
countries undertake as part of a pledge to reduce greenhouse gas emissions. The term recognizes
that countries have a shared, but differentiated responsibility to combat climate change. All
countries should undertake activities to reduce their greenhouse gas emissions but some countries
should carry more of a burden than others due to their historical responsibility. International
agreements state that developed countries will provide support to developing countries through
financing, technology transfer and capacity building to undertake NAMAs.

As a developing country, Chile seeks support to undertake the NAMA specified in this proposal. The
proposal is organized into four chapters. The first chapter presents the general policy context and
emissions scenarios in Chile, the second describes the proposed activities in detail, the third shows
expected impacts and the last sets out the implementation and monitoring indicators.

1 Context and strategic assessment

The E-mobility Readiness Plan that is being proposed as a NAMA is part of a wider government
policy aimed at increasing the share of low and zero emission vehicles in the national vehicle fleet.
The policy is targeted at the passenger, commercial and public transport fleets and incorporates
highly efficient vehicles, low emission vehicles, hybrids and grid-enabled electric vehicles.

[ Feebate system ]

=

Enabling Framework

Regulation (emission standards) ]

E-mobili Publi Smartci
Specific Programmes mobility Hzle mart city

readiness transport initiative

~N .

Figure 1-1: Planned Transport Policy Framework
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The policy will include the introduction of a feebate system as well as normative changes to
introduce more stringent regulations to the vehicle fleet.

o Feebate system: The feebate system imposes a fee on new, high-emitting vehicles and
simultaneously provides a rebate for low-emitting vehicles. The policy is designed to be
fiscally neutral, so that revenues and outlays are equal.

e Improvements to the regulatory framework will include a review of current emission
standard as well as the introduction of minimum emission standards for vehicle fleets.

The feebate system and normative changes will provide an enabling framework for programmes
targeted at specific technologies, subsectors and regions.

The E-mobility Readiness Plan fits within this policy and is designed to promote the introduction of
electric vehicles on a large scale and incentivize their use in private and public transportation
systems. The Plan will undertake measures to stimulate electric vehicle demand, establish charging
infrastructure and transfer e-mobility technologies and capacities to the country.

Given the transformative nature of the programme and the high potential for international
technology and knowledge transfer, it was decided to develop the E-mobility Readiness Plan as a
NAMA and seek international financial, technology and capacity-building support. International
support is necessary to enable the implementation of the Plan and achieve the expected benefits.

1.1 The climate policy context

Chile is very active in the international climate policy debate and has set itself an ambitious GHG
reduction target. It was officially submitted to the Copenhagen Accord on August 23rd, 2010 stating
that Chile “will take nationally appropriate mitigation actions to achieve a 20% deviation below the
‘Business-as-Usual’ (BAU) emission growth trajectory by 2020, as projected from the year 2007. To
accomplish this objective Chile will need a relevant level of international support.”

The Government of Chile, through the Ministry of Environment published the Second National
Communication of Chile to the United Nations Framework Convention on Climate Change
(UNFCCC), fulfilling the primary commitment of the country with the signing of the Convention.
This document compiles a decade of activities, initiatives and information generated in the country
on various issues related to climate change.

1.2 Emissions situation in Chile

From the last National Communication under the UNFCCC(Figure 1-2), GHG emissions in Chile in
2006 were 79.057 Gg COzeq, of which transport accounts for 22% (17.062 Gg CO2eq) of GHG
emissions. Per capita emissions are still below those of industrialized countries but above most
countries in the Latin America region.
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Figure 1-2: GHG emissions by sector - year 2006
Source: (Ministerio del Medio Ambiente, 2011)

*CPR (commercial, public and residential)

Within the transport sector, the contribution of individual sub-sectors highlights the dominance of
road transport in the overall share (20% of GHG emissions). Projections for the transport sector
show that under a business-as-usual (BAU) scenario, emissions would grow by 40% between 2010
and 2020 (Figure 1-3). This is equivalent to a total of 25.000 Gg COzeq/year in 2020. The road
transport sub-sector represents 90% of all emissions and within that, private vehicles have the
largest share (Figure 1-4).

Environmental transport policy to date has focused on local air pollution control. Significant efforts
have been made to reduce air pollution impacts, particularly in Santiago, by introducing fuel
emission standards across all new vehicle categories following the EURO and EPA systems.

Given the rising impact of the transport sector in terms of GHG emissions, the government
identified a clear need to put a policy in place to reduce transport-related GHG emissions.

35.000

30,000

30,000 — e
25,000 #5000
g 20,000 — § 200000
15.000 1 o 1o
& 10,000 1 @ 10.000

200 ] o ; I |
00 - 0
2010 2015 2020 2025 2010 2015 2020 2025
= Alr "Road “Water = Rail ® Private vehicles  #Buses © Trucks Taxis

Figure 1-3: Projected GHG emissions in the Chilean Figure 1-4: Projected GHG emissions in Chilean road
transport sector. transport by type of vehicle.
Source: (Ministerio del Medio Ambiente, 2011) Source: (Ministerio del Medio Ambiente, 2011)
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There are three types of strategies generally considered to reduce GHG emissions and reduce the
environmental impact of the transport sector. These can be categorized using the Avoid-Shift-
Improve approach!:

e Avoid - refers to the need to reduce transport needs. Through integrated land-use planning
and transport demand management, the need to travel and the trip length may be reduced.

e Shift - seek to change from the most energy consuming transport modes towards more
environmentally-friendly options e.g. non-motorized transport and public transport.

e Improve - focuses on vehicle and fuel efficiency and the optimization of transport
infrastructure. It aims to improve the technology and the use of alternative energy is
acknowledged.

1.3 Electric mobility

Electric mobility has gained attention as a strategy to mitigate GHG emissions and decrease
petroleum dependency in the context of increasing world-wide vehicle demand. Transport is a
major energy consumer and among the largest sources of GHG emissions. It is also one of the
principal sources of urban air pollution, which impacts the local environment and human health.
Trends in Chile and internationally signal that ownership of passenger vehicles will continue to
grow in the coming decades. At the same time, the world will have to undertake measures to reduce
total GHG emissions by 35-50% below 1990 levels by 2050 in order to limit the worst impacts from
global climate change?.

Car ownership is expected to continue growing. Forecasts predict an increase in the worldwide
vehicle stock to 2,08 billion by 2030 compared to 812 million in 20023. Approximately 77% of this
growth will happen in developing countries. Vehicle ownership is strongly linked to increases in
welfare and as countries become wealthier, their vehicle fleet will grow.

Chile currently has 172 vehicles per 1000 people and if it were to reach levels comparable to the
United States, its fleet would grow 470%¢*. Even the Netherlands, the country with the best bicycle
infrastructure in the world and an extensive rail network, has 3 times more cars per person than
Chile. Chile will need to manage the expected growth in the vehicle fleet through better urban
planning, public transport, modal shift and also improvements in vehicle technology. All of these
strategies will play a role in a sustainable transport future.

Electric vehicles can improve the efficiency of the vehicle fleet, providing environmental and energy
gains compared to conventional vehicles. A study of passenger vehicles with electric motors
showed better well-to-wheel energy efficiency and GHG performance than internal combustion

1(GIZ,2012)

2 (UNEP, 2011)

3 (Dargay, Gately, & Sommer, 2007)
4 (The World Bank, 2008)
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engines. Figure 1-5 shows an assessment of plug-in hybrid electric vehicles and conventional
vehicles under various assumptions for electricity generation in the United States. Even under a
scenario of electricity being generated with 100% old coal technologies, a plug-in hybrid had
approximately 25% less emissions than a conventional vehicles. Using gas turbines, combined cycle
gas turbines and renewables yielded considerably fewer well-to-wheel emissions. As a reference,
Chile uses approximately 34% hydro, 30% natural gas, 20% coal, 13% petroleum derivatives, 2%
biomass and 1% wind in its current electricity mix®.

Figure 1-5: Well-to-wheel scenarios for electric vehicles
Source: Electrification Coalition, 2009

Another advantage of electric vehicles is that electricity can be produced with a variety of fuels and
renewable resources which can help a country diversify its energy mix away from imported
petroleum. Chile imports around 95% of its crude oil supply’. At the same time, it has one of the
most productive solar regions in the world, which starts 300km north of Santiago and extends past
Antofagasta and towards the border with Peru and Bolivia8. Chile also has significant wind
resources.

Other benefits of electric vehicles include?:

e Electric vehicles produce zero local pollution and less noise.

e Electric miles are cheaper than gasoline miles due to the high efficiency of electric motors.

e The power sector has spare capacity, especially at night when consumers require less
electricity than the system is capable of delivering.

e The network of infrastructure already exists and therefore, the main requirements are the
deployment of charging infrastructure and grid reliability.

5 (EPRI, 2007)

6 (Central Energia, 2011)

7 (IEA, 2008)

8 (UNEP/GRID, 2011)

9 (Electrification Coalition, 2009)
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However, there are still significant uncertainties over the future of electric mobility. Its ability to
win a large market share will depend on future technological developments. Electric vehicles (EVs)
carry premiums in the order of 20-40% over conventional vehicles. Prices will have to substantially
decrease in order to achieve mass market penetration. EVs also do not have comparable
performance to internal combustion (ICE) vehicles. There is a much lesser range per charge and
significantly longer refuelling (charging) times which make them less effective for long-distance
travel. Technological developments in batteries which achieve cost reductions and performance
improvements are needed for the EV to have a realistic opportunity to reach the mass market.

1.3.1 International developments

Despite the many uncertainties about the future of electric vehicles, governments and companies
are cautiously moving forward. Several countries have plans to promote electric vehicles and build
charging infrastructure. Among these are (Lesser and Traube 2011):

e United States - the “EV Project” started in 2009 with an investment of US$ 230 million for
deploying approximately 14.000 chargers in 18 major cities.10

e Portugal - the Mobi.e Network is a pilot plan which sets to build 1.300 public charging
stations and 50 fast charging stations.1!

e Germany - the National Electromobility Development Plan?? launched in 2010 seeks to reach
1 million EVs on the road by 2020.

e Taiwan - the Ministry of Economic Affairs13 is piloting an electric car research consortium.

e United Kingdom - The country seeks to create a network of charging stations and establish
“electric car cities”1* around the country.

e Australia - Clean Driving?s is an initiative to promote the benefits of EVs, as well as educate
on sustainable options for transport.

e Ireland - The Sustainable Energy Authority of Ireland (SEAI)!6 has implemented a grant
scheme where all vehicles with CO; emissions of less than 75g CO, per km are eligible for a
purchase subsidy of up to €5.000. All-electric cars will be eligible for the grant scheme.

e Spain - the “Movele Project’’ invests €10 million in EVs, of which €8 million are for car
purchases, €1,5 are for deployment of charging infrastructure and €0,5 million are for
technical assistance.

e There is a joint initiative between China and USA called the “U.S.-China Electric Vehicles
Initiative”18 to accelerate the deployment of electric vehicles. The joint activities include
standard development, demonstrations, creating a technical roadmap, and public
awareness and engagement.

10 http: //www.theevproject.com/index.ph
11 http: //www.mobie.pt/en/

13 http: //www.taipeitimes.com/News /biz/archives/2009/05/27 /2003444648
14 http: //www.energyefficiencynews.com/transport/i/2020/

15 http: //www.cleandriving.com.au/

16 http: //www.seai.ie/

17 http: //www.movele.es/

18 http: //www.nytimes.com/2009/04 /11 /business/energy-environment/11electric.html

12
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e Car sharing systems have been implemented with full electric cars in different cities as a
way of reducing CO; emissions and congestion in big cities. Some examples of this are the
“Car2Go”1 in Austin, Texas “CityHop”2° in Auckland, Wellington and Christchurch-New
Zealand and “Autolib”?! in Paris-France.

The market for EVs has also grown considerably and several manufacturers are announcing large
investments to meet expected vehicle demand. Among the largest is Renault-Nissan with a €4
billion investment targeting cumulative sales of 1,5 million electric vehicles by 20172223 and
Chevrolet, which is planning cumulative production of the Chevy Volt at 745.000 by 201724. Others
include Ford, Mercedes Benz, BMW, Toyota, Mitsubishi, Citroen, Peugeot, Honda and Tesla which
are either currently producing grid-enabled EVs or are set to start production within the next two
years.

1.3.2 E-mobility in Chile to-date

In 2008 the General Treasury of Chile promulgated a hybrid vehicles law (Law 20.259) designed to
promote the use of hybrid electric vehicles. The law grants a refund to vehicle owners of the cost of
the annual registration certificate for four years. As a consequence, between 2008 and 2010 around
400 hybrid vehicles were registered in Chile.

In addition, some municipalities have changed their administrative fleets to hybrid electric vehicles
and battery electric vehicles. For example, the Municipality of Vitacura in Santiago purchased
hybrid electric vehicles for their fleet and the Municipality of Providencia is planning to buy 20 full
electric vehicles (BEVs) by the end of 2011 to replace their gasoline fleet.

In April 2011, the president of Chile inaugurated the first charging station in Latin America in the
City of Santiago. The station is owned by Chilectra, a major electricity company in Chile. It allows
the fast-charging of electric vehicles at up to 80% of battery capacity in 30 minutes, yielding a
driving range of approximately 130km. Chilectra has stated that with current generating capacity,
around 200.000 electric vehicles, representing a consumption of about 436 GWh/ year, could be
supplied without additional capacity. A study by the University of Chile concluded the following?2s:

e There are no significant barriers to the introduction of medium loading chargers in the
country. Easy access in residences to single-phase power at 220V at up to 40A allows
charging at medium speed.

e It is expected that the electric vehicle industry will evolve gradually. The speed of this
transition will depend on the cost of electricity, the cost of lithium-ion batteries, the price of
oil and the range and power of EVs compared to internal combustion vehicles.

19 http: //www.car2go.com/

20 http: //www.cityhop.co.nz/

21 http://wwwe.autolib.fr/autolib/

22 http: //www.wired.com /autopia/2011/06 /ga-with-carlos-ghosn/
23http:
with-renault

24 http: //www.bloomberg.com/news/2011-01-21/gm-said-to-plan-doubling-2012-production-capaci
25 (FCFM-Universidad de Chile, 2010)

www.canadianbusiness.com/article/52762--nissan-aims-to-be-world-no-1-in-green-vehicles-sees-1-5-mln-cumulative-sales-

-of-chevrolet-volt-hybrid.html
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e Municipalities play a key role in the implementation of the infrastructure through the
provision of funding and licenses.

e A subsidy system for companies that create and host charging networks for private/public
use (e.g. highways, parking lots) would be helpful, if not required.

Nonetheless, e-mobility will still face several barriers. The most significant being the comparatively
high cost of vehicles. A study by Deloitte projects that battery costs will have to decrease by as
much as 40% for EVs to be on par with internal combustion vehicles. The breakeven point will also
depend on the cost of fuel, with higher gasoline prices lowering the threshold for electric vehicles to
become competitive, as shown in Figure 1-6 below:

SEEE— Battery cost / kWh (5)

Wpprax. 2010)

Batery Cost L $1,000 $900 5800 5700 $600 5500
$3.00 | -$1,675 | -§1,175 | -5675 -5175
$325 | -$1525 | -§1,025 | -5525 525
s350 | 51,375 | -5875 -§375

E $375 | 51,225 | 5725 -§225

3

,% $4.00 | 51,075 | -$575 575
$425 | -5925 -5425
$450 | -5775 -5275
5475 | -5725 -5125
$5.00 | -5475

EV nas an
Operating

Benefit aver ICV
Figure 1-6: Breakeven cost of electric batteries vs. gasoline (US$) (Deloitte, 2010)
Other barriers for e-mobility in Chile include:

e Technological barriers: EVs require a reliable infrastructure for vehicle charging, technical
services and spare parts to be in place. Currently the infrastructure in Chile is very limited
with few companies operating in the market and some services (technical support) lacking
completely.

e Knowledge barrier: Consumers and the market in general need to learn about these new
technologies to ensure proper use and maintenance of EVs.

e Risk perception: Many consumers are unsure about the new electric vehicle technology
especially regarding the reliability and safety of vehicles.

The E-mobility Readiness Plan considers e-mobility as part of a long-term strategy for decreasing
the environmental impact of the transport sector. The Plan seeks to address barriers by introducing
a series of activities and interventions which will enable the widespread expansion of the
technology, build up the required infrastructure and supply chains and increase consumer
confidence in the technology.

14
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2 Proposed programme & activities

The E-mobility Readiness Plan NAMA aims to prepare Chile for the widespread introduction of
electric vehicles. Through an integral set of activities, the Plan seeks to kick start the electric vehicle
market in Chile and reach a target of 70.000 grid-enabled vehicles on the road by 2020.

The E-Mobility Readiness Plan supports the Low and Zero Emission Vehicle Policy to increase
awareness and start a rethinking process with regards to travel patterns, traffic and city planning
and, at the same time, produce measurable reductions in CO, emissions as well as noise and
pollution from the vehicle fleet. Residents and stakeholders will have the opportunity to test
alternative clean technologies for individual travel, public transport and paratransit (taxi). This is
expected to “open the minds” and contribute to the long term transformation of the urban transport
sector.

2.1 Scope

The first phase of the plan will focus on Santiago as the main urban centre in Chile with the highest
concentration of inhabitants. The second phase will begin a national scale-up to reach the overall
target by the year 2020.

The target groups of this NAMA are owners of transit, fleet and passenger vehicles as well as
electricity companies, municipalities, and others engaged in the ownership and operation of
electricity and charging infrastructure.

Grid-enabled vehicles considered under this Plan include:

e Plug-in hybrid electric vehicles (PHEV) which use an internal combustion engine combined
with an electric motor and a grid-chargeable battery.

e Range-extended electric vehicles (REEV), which use an electric motor with a grid-
chargeable battery and a modified low-performance internal combustion engine or fuel cell.
The engine is used to charge the battery and does not provide motive power for the vehicle.

e Battery electric vehicles (BEV), which use an electric motor with a grid-chargeable battery
only.

Vehicle types considered include both light and heavy-duty vehicles which draw a significant
portion of their motive power from a battery.

2.2 Programme overview

Activities within the E-mobility Readiness Plan are grouped into three pillars: Market Creation,
Charging Infrastructure and Research and Development (Figure 2.1). The pillars work together to
overcome existing barriers and help reach the mentioned target. Cross-cutting activities support
the pillars. One is communication and public diffusion and the other is a monitoring, reporting and
verification plan.

15



Proposal for a Nationally Appropriate Mitigation Action (NAMA) in the transport sector in Chile

The activities form part of an integrated plan which will enable Chile to implement a number of
pilot projects and to build structures and know-how to prepare for a bigger roll-out of electric
mobility.

E-mobility Readiness Plan
“70.000 grid-enabled vehicles running in Chile by 2020”

Market Creation Charging Research &
Infraestruture Development
“Stimulate “Establish a “Support R&D
demand to reliable and activities to
reach 70.000 effective establish Chile
EVs by 2020 charging as a centre of
and foster a infrastructure excellence for
national supply to service e-mobility”
chain” 70.000 vehicles
by 2020”
L oo )

Monitoring, Reporting and Verification (MRV)

Figure 2-1: E-mobility Plan overview

2.3 Timeframe

The Plan is designed to run from 2012 to 2020 and is divided into two main phases. Phase I, from
2012 to 2014, is the preparatory phase. Phase 1], from 2015 to 2020, is the scaling-up phase.

2.3.1 Phasel

The first phase prepares the grounds for a mass-market penetration of electric vehicles and
charging infrastructure in Chile. Activities in this phase will work towards creating the knowledge
necessary to implement incentives schemes, demonstrate the technology and start building the
human resources to supply and support the electric vehicle fleet in Chile. A central element in Phase
[ is the implementation of pilots with government and commercial fleets as well as taxis in order
which will already lead to emission reductions in the short term.
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2.3.2 Phasell

The second phase aims at scaling-up the entry of electric vehicles. The main output will be the
deployment of policy packages to incentivize the electric vehicle market and foster investments in
charging infrastructure.

Details on the activities planned for the two phases will be given in the following sections. More
detail is given for activities in the first phase with the expectation that activities in the second phase
will be largely shaped by the results of the first. However, the overall aim of reaching the 70.000 EV
target will remain constant.

2.4 Market Creation

Activities under “Market Creation” aim to increase the demand for electric vehicles to at least
70.000 by 2020 as well as to ensure that supply chains are in place to provide vehicles and
accessories in the country. As the electric vehicle market is in its infancy, a wide range of activities
are needed to create the right set of incentives to establish a national market for the technology.

Activities in the first phase (2012-2014) will centre on an investment in two pilots which seek to
demonstrate the technology and create initial demand. It will also include a research study that
explores demand and supply scenarios of the electric vehicle market in Chile. Additionally, a
business case will be explored to establish a car-sharing scheme in Santiago. These activities will
help stakeholders become acquainted with electric vehicles and will provide the necessary
experience to create policy instruments for the second phase.

The second phase (2015-2020) will aim for a rollout of policy instruments nationwide which will be
embedded in the Government’s Low and Zero Emission Vehicle Policy. These will help break down
existing barriers and stimulate enough demand to reach the target. The NAMA will provide funding
for technical support to the policy process. Co-financing of policy instruments could also be
considered.

Phase I
Component Type of Activity
& Objective Y T
e Set up and run a pilot scheme with the goal of
100 electric taxis on the road by 2014.
Stk Pilots e Set up and run a pilot scheme for government | $3.150.000
demand to —_ . A
& commercial fleets which include at least 90
reach 70.000 | & vans and light-duty fleet vehicles
EVsby 2020 & gT-auly :
and fostera | ™ Market study of demand and supply in Chile
national Market e C(reate scenarios of the growth of the EV $300.000
supply chain study market in Chile and forecast prices of vehicles '
and components.
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Component Type of

Measure

& Objective

Activity

Identify national and international actors in the
supply chain of vehicles and components.

Identify target groups/ potential early
adopters.

Conduct a consumer choice survey and
willingness-to-pay analysis.

Develop usage scenarios for EVs as passenger
cars, taxis, buses and light and heavy duty fleet
vehicles. Specify net present values of electric
vehicles under the various usage cases and
pricing scenarios.

Perform an economic analysis of possible
financial support instruments and specify
options for non-financial incentives.

Based on the outputs of the study, provide
recommendations for the incentive and
regulatory schemes needed to achieve a target
of 70.000 EVs by 2020.

Business
plan for a
car sharing
service

Finance the development of a business plan for
a future EV car sharing service in Santiago. This
can be based on other similar schemes, for
example Autolib in Paris.

$50.000

Table 1 Activities under the Market Creation pillar in Phase I

2.4.1 Pilot programmes

The NAMA will implement two electric vehicle pilots in Santiago. The NAMA will co-finance vehicles
and charging infrastructure up to a total amount of US$ 3,35 million. These investments are
expected to be supported by the private sector and the Government of Chile where appropriate.

The pilots will serve two functions. One is to demonstrate EV technology and the feasibility of its
implementation. The second is to jump-start demand and encourage the private sector to develop

the market.
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Pilot I - Collective taxis (“Colectivos”)

The first pilot will focus on collective taxis in Santiago. A collective taxi is a service with fixed or
semi-fixed routes which usually departs when all the seats in the vehicle are filled. The types of
vehicles used are mainly light-duty vehicles with similar characteristics in terms of seating and
cabin space to some electric vehicles already on the market?2e.

Focusing on collective taxis has several advantages. A collective taxi will operate much more than a
private vehicle and this can help investments reach a breakeven point quicker as the lower
operating costs of electric vehicles offset their higher investment costs. Additionally, because
collective taxis run on fixed routes, drivers are better-able to manage the range of the battery.
When they reach their destination, drivers wait for a period of time for their vehicles to fill again
with passengers. This provides an opportunity to plug-in and recharge.

The pilot aims to incorporate 100 electric collective taxis in the Santiago metropolitan area and to
install charging points to supply them. The pilot will reach these objectives by providing monetary
incentives and technology support to taxi owners. The pilot will include a strict monitoring system
to draw out key data on mileage, passenger numbers and emission reductions achieved. The pilot
will also incorporate consumer research, targeted at drivers as well as passengers, to evaluate the
experiences with the new technology and the pilot programme in general. Experience from this
pilot will feed into the market study and provide input for the second phase of the Plan.

The financial support needed to undertake the collective taxi pilot is estimated at US$ 1,65 million.
These funds will be used to provide a rebate of approximately US$ 8.000 to taxi owners wishing to
purchase a qualifying electric vehicle. The final number will be determined in further consultations.
Taxi operators would also be eligible to receive a rebate of up to US$ 1.500 for the purchase and
installation of home chargers. In addition, grants of up to US$ 20.000 per charger will be made
available to private and public entities who wish to install “fast’chargers (Levels II and III) at
strategic points along the routes of the taxis. In addition, an allowance of US$ 300.000 would be
made for the administrative costs of the pilot and the costs of measurement, reporting and
verification.

Activity Estimated Costs
1. Rebate of as much as US$ 8.000 per vehicle for up to

100 electric vehicles. US$800.000
2. Reb .
! ebate o.f as much as US$ 1.500 for the purchase and US$ 150.000
installation of home chargers for up to 100 chargers.
3. Grants of up to US$ 20.000 towards the installation US$ 400.000
of Level Il and III chargers.
4. Oth ts, includi dministrati ts to th
er costs, including administrative costs to the US$ 300.000
programme and MRV.
Total US$ 1,65 million

26 For example, the Nissan Leaf or the Opel Ampera
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Pilot II - Government and commercial fleets

Government and commercial fleets are important potential customers. Fleet operations are well-
suited for electric vehicles as mileage and travel patterns are stable and predictable, allowing the
range of the battery to be better-managed. EVs can offer fleet managers an estimated 50%
reduction in operating costs due to the lower maintenance costs of simpler drivetrains and lower
fuel costs compared to internal combustion engines?’. In addition, fleet owners can use electric
vehicle fleets to demonstrate leadership and gain reputational benefits from better environmental
performance.

The introduction of a pilot scheme with both government and commercial fleets will provide useful
insights into the logistics of electric fleet operations and help open the market to these important
consumer groups. There is already useful experience to draw from in Chile. The Municipality of
Providencia in Santiago has announced the purchase of 20 electric vehicles for roadwork and park
inspections. The initial investment of CLP$ 300 million is estimated to be offset by savings in
maintenance and fuel costszs.

The proposed pilot will provide rebates of approximately US$ 10.000 for vans and light-trucks for
uses such as urban deliveries and passenger transport. A rebate of up to US$ 8.000 would also be
made available for light-duty passenger vehicles.

The pilot would also provide allowances for the installation of charging infrastructure at the
vehicles’ home base and along strategic points in the city. These strategic points would be decided
by vehicle owners and an allowance for chargers would be made depending on the size of fleet.

Activity Estimated Costs
1. Rebate of- as much as US$ 10.000 for US$500.000
vans and light-duty trucks.
2. Rebate of h as US$ 8.000 for light-
ebate of as muc a}s $ or lig US$ 400.000
duty passenger vehicles.
3. Grants of up to US$ 20.000 towards the
US$300.000
installation of Level I, Il and III chargers. $
4. Oth ts, includi dministrati
er costs, including administrative US$ 300.000
costs to the programme and MRV.
Total US$ 1,5 million

27 (USPS-OIG, 2009)

28 La Segunda, 7th June 2011. www.la2da.cl
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2.4.2 Market study

The goal of the market study is to gain a better understanding of the electric vehicle market and use
this information to define financial incentives and other policy tools for the second phase.

The market study focuses on both the supply and demand of electric vehicles. The supply part will
seek to gain a better understanding of the main actors involved in the supply of vehicles and
components and explore possible price scenarios for electric vehicles. These will be used to set
financial incentives in the future. The study should also explore whether other forms of
intervention are needed to close critical gaps in the supply chain.

The demand side seeks to understand the consumer and the potential early adopters of EVs
through usage cases and consumer research. Consumer groups will include members of the general
public as well as commercial and public fleet operators. The needs of fleet operators should be
analysed through actual in-use data on investments and operating costs to understand which types
of fleets are more likely to use electrics vehicles profitably. Willingness-to-pay will be an important
aspect to explore for all consumer groups and should be undertaken through consumer surveys.

The market study should also seek to understand consumer needs and explore user behaviour and
travel patterns of the potential target groups to define the basics, such as optimal charger locations
and the potential for using different business models to sell electric vehicles and services, such as
battery leasing, among others.

Drawing on the conclusions of the market study, tangible outputs are expected to inform the
Government of Chile on the options for policy instruments to achieve the named target and to
integrate the NAMA with the Low and Zero Emissions Vehicle Policy. Outputs should include the
following:

e Overview of policy instruments which could be used to promote investments, innovation
and business development in electric mobility in Chile.
e Recommendations on a preferred policy strategy to achieve the objectives under this
NAMA, including:
0 Best-practice policy package specific to the Chilean context.
0 Details describing the process of implementation.
0 Funding requirements, including details on expected revenues and outlays.
0 Recommendations for raising funds for implementation, including domestic and
international sources.

This study will be carried out over a period of 1,5 years. The aim is to begin in 2012 and to finalize it
no later than December 2013.

An important element is that the study achieves broad buy-in from government and other
stakeholders because it will provide input to the policy process. In this context, experts from
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academia, government and industry will be asked to join the review board and to approve of
material decisions regarding the objectives and direction of the study.

An estimated US$ 300.000 will be needed to undertake the three parts of the study.

2.4.3 Business plan for a car sharing service

An additional activity that falls under this pillar is a business development study on a car sharing
scheme for EVs in Santiago. The total cost estimated for undertaking these activities is US$ 50.000.
Activities will include, for example:

e Business plan creation.

o Identification of potential partners including suppliers and implementing parties.
Identification of options to integrate with public transport.

e Technical support for implementation.

The car sharing scheme would draw from experiences in other countries with similar programmes.
An example is the Autolib scheme currently being implemented in Paris.

Electric vehicle car sharing schemes can reduce the “credibility barrier”, helping to familiarize
consumers with electric vehicles by providing first-hand experience. In addition, car sharing can be
an effective element of an integrated urban transport system which can lead to an overall reduction
of vehicles on the road. Depending on the outcome of the study, partial funding for the
implementation of a car sharing pilot could be included in the second phase of the Plan.
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Phase II

The second phase of the NAMA is expected to begin by the end of 2014. This phase will aim at
reaching mass market penetration of electric vehicles to achieve the target of 70.000 EVs. Financing
requirements for the second phase will be determined at a later stage once the outcome of the
market study and the pilots is available. A basic framework of the potential activities in the second
phase is given below:

Component
& Objective

Type of Activity

Measure

Introduction of non financial incentives for EVs,

including:
Stimulate . Excl;sivc; pa.l;EinE/ p.arking space management
demand to combined with charging.
reach 70.000 | = e Use of exclusive lanes (bus/ taxi lanes).
Q Incentive (e - . ]
EVsby 2020 | & e Additional taxi licenses for electric or hybrid TBD
= Schemes ]
and fostera | & taxis.
natlonal' Introduction of financial incentive schemes, including:
supply chain

e Direct incentives and disincentives (e.g.
feebate, soft loan scheme via CORFO).

Table 2 Activities under the Market Creation pillar in Phase II

2.4.4 Incentive schemes

An important part of the Plan will be to set the right incentives, both financial and otherwise. The
specification of incentive schemes as well as the timeframe will be an output of the market study to
be undertaken during Phase I.

In terms of non-financial incentives, several options are available:

e No circulation restrictions or annual emissions verifications for electric vehicles.

o The introduction of obligatory energy efficiency labelling as part of the wider Low and Zero
Emissions Vehicle policy.

o Implementation of exclusive parking spaces for grid-enabled vehicles in cooperation with
municipalities and businesses.

e Expansion of segregated bus and taxi lanes to include electric vehicles.
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As mentioned previously, the most significant barrier for consumers is the cost of electric vehicles.
Experience shows that support will be necessary until economies of scale reduce costs and enable
EVs to compete with conventional vehicles. The Chilean market will need initial support to
stimulate demand. It is proposed to introduce financial incentives embedded in the government’s
Low and Zero Emissions Vehicle policy.

Financial incentives could include:

e Directincentives and disincentives through the planned Feebate system.

e Softloan schemes through CORFO.

e Provision of additional taxi licenses for grid-enabled taxis (The number of taxi licenses is
fixed in Santiago and there is a high cost associated with the purchase of taxi licenses).

2.5 Charging Infrastructure

The second pillar of the Plan aims at the establishment of a reliable and effective charging
infrastructure to support the growing number of grid-enabled vehicles on the road. Of key
importance is the linking of the E-mobility Plan with a clean electricity supply. Pilots and other
activities will be undertaken to help link the development of electric vehicles in Chile to clean and
renewable electricity.

Phase I

Component &

A Type of Activity Budget
Objective Measure (US$)

Study on the distribution and implementation of
charging infrastructure.

e Create growth scenarios for the vehicle fleet and
estimate the capacity needed and costs of

Establish a various types of charging installations in Chile.
reliable and e Identify suitable equipment suppliers.
effective — Charein e Research the driving patterns of target
i (5]
charging iz 2k consumer groups and identify optimal locations
infrastructure | & | infrastructure $150.000
~ Sy to install charging points in the city.
to service
70.000 e Suggest options for business models and
vehicles by payment systems.
2020 e Based on the study, create investment plans and

develop and recommend financial incentives for
the private sector with the aim of establishing
charging infrastructure that is appropriate for
70.000 vehicles by 2020.
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Component & Type of

Measure

Objective

Electricity
supply system
study

Study on integration with the electricity supply system:

Activity

Model electricity demand patterns from electric
vehicles.

Specify impacts of additional demand on the
electricity supply system and model the effects
of this on the marginal electricity mix. Provide
results that can be integrated with the
methodology for GHG accounting.

Recommend technical standards for charging
equipment and associated installations.

Recommend regulatory measures needed to
ensure safety and security of electricity supply
in the context of mass-market entry of EVs in
Chile.

Specify options to link the E-mobility Readiness
Plan with renewable energy activities in Chile
and smart grid initiatives.

Budget
(US$)

$250.000

Pilots

Implement a pilot focused on solar chargers:

Grant of up to 50% for solar charging systems
with a PV capacity greater than 2kW. The grant
may be used for the purchase of solar panels,
batteries and other balance of system
components as well as vehicle chargers (Level Il
and III).

Provision for maintenance costs and other
operational expenses.

Develop methodology for MRV of solar charging
systems.

Table 3 Activities under the Charging Infrastructure pillar in Phase I

2.5.1 Studies

Two research studies are proposed in the first phase of the Plan:

a) Distribution and implementation of charging infrastructure

$1,3 million

Chargers are one of the key variables to enable a wider deployment of electric vehicles. In general,
there are three types of chargers that can be considered:
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o A slow (low-voltage) charger which is typically installed at home or workplaces. The slow
charger costs <US$2000 and allows a vehicle to charge in 6-8 hours depending on the
voltage.

o A fast charger which operates at very high voltages and can charge a vehicle in less than 30

minutes. Placing fast chargers at strategic points helps relieve “range-anxiety”. The costs are
between US$30.000 to US$60.000 per charger.
Battery swapping stations which replace batteries instead of charging them. The time to
change a battery is < 5 minutes but the downside is the very high cost which approaches
US$ 1,5 million per station?9. Battery-swapping can only be performed on specially adapted
vehicles.

Additional research is needed to understand how to deploy charging infrastructure most effectively
and how to incentivise private investment. A study is proposed that will help answer the following
questions:

e Whatis the right mix of slow and fast charging stations?

o What are the strategic locations in the city to install fast chargers?

e What should be the distribution of public (e.g. on street) and private (e.g. households,
parking lots, shopping centres, gas stations) charging stations?

e What are appropriate targets for scaling-up charging stations according to the expected
fleet growth and driver needs?

e What are costs of charging infrastructure and the potential distribution of cost between the
private and public sector?

e What types and amounts of incentives are required to encourage investments in charging
infrastructure?

As a subset of the study on charging infrastructure, options for different payment and business
models will be developed based on the experiences in other countries. The study will include a
review of the technical options available as well as a review of pricing structures and models
building on existing experience in Chile. For example, Chilectra currently offer their customers a
dynamic residential tariff for peak and off peak hours. Private sector stakeholders, in particular
electricity companies, are expected to play a central role in the development of pricing and payment
models.

Results from this study will play a key role in the creation of incentive frameworks for the second
phase of the Plan.

b) Implications on the electricity supply system

A second study will explore the implications of the E-mobility Readiness Plan on the electricity
supply system. In addition, it will seek to identify opportunities for linking the E-Mobility Readiness
Plan with a wider deployment of renewable energy in the country. This will help draw additional

29 (Wiederer & Philip, 2010)
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GHG benefits from decreasing emissions intensity in the generating mix. The following activities
will form part of the study:

e  Modelling of expected electricity demand patterns from electric vehicles.

o Identify the impact of additional electricity demand on generators and transmission
infrastructure and the associated effects of an increasing number of interconnection points on
the grid (involving local distribution companies).

e Identify the impact of additional electricity demand on the marginal electricity mix and
associated CO; impacts.

e Identify potential linkages of the Plan with the current expansion of renewable energy
capacities.

o Identify the potential for smart grid applications (see also R&D).

2.5.2 Solar charger pilot

A pilot scheme to explore the integration of photovoltaics with battery charging stations will be
implemented in the first phase of the Plan (e.g. solar car ports in office buildings, shopping centres
and other public locations). The results will be used as a basis for further integration of electric
vehicles with renewable energy initiatives in the country. Aspects such as technology performance,
reliability and costs will be assessed. There will also be an MRV methodology developed for battery
charging stations based on solar power. This methodology can form the basis for further expansion
of solar charging stations in the country and for obtaining scale-up funding.

The solar charger pilot will deploy and test solar charging stations, which will operate in
conjunction with the taxi and fleet pilots that form part of the Market Creation pillar. The funds
specified for this pilot can be accessed by fleet operators, electricity companies, real-estate holders
and others who are interested in co-financing the installation of solar charging infrastructure.

The budget for the pilot would be as follows:

Activity Estimated Costs

1. Grant of up to 50% for solar charging systems with a
PV capacity greater than 2kW. The grant may be used
for the purchase of solar panels, batteries and other

US$ 1 mio
balance of system components when used in
conjunction with electric vehicle chargers (Level II
and III).
2. Grants- towards maintenance costs and other US$ 200.000
operational expenses.
3. Develop a methodology for measurement, reporting
and verification of charging systems based on solar US$ 100.000
power.
Total US$ 1,3 million
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Phase II

Component &

S Type of Activity Budget
Objective Measure (US$)

Stimulate investment in public and private charging
Establish a infrastructure through activities such as:
reliable and e Taxrebates and other financial incentives
effective E e Credit instruments and guarantees
i 7 Incentive
chzngiy ] e CORFO instruments TBD
infrastructure f schemes
to service e Regulatory requirements
70.000 vehicles e Urban planning and zoning laws
by 2020

Table 4 Activities under the Charging Infrastructure pillar in Phase I

2.5.3 Incentive schemes

Financial incentives are essential to stimulate investment in public and private charging
infrastructure. The definition of the level and type of incentive will be based on the results of the
studies undertaken during the initial phase of the Plan.

An incentive scheme for public charging infrastructure may include the provision of tax rebates and
the application of CORFO instruments. This is likely to be targeted at the implementation of fast
charging technology.

Incentive schemes for the private sector will include instruments targeted at households as well as
private sector companies. One option will be to link the purchase of the vehicle to the provision of a
slow charging station in the home (e.g. see Movele Programme in Spain www.movele.es).

For private sector companies CORFO instruments are likely to be applicable focusing on slow and
fast charging points.

2.6 Research & Development (R&D)

The E-mobility Readiness Plan will include a number of R&D activities with the aim to establish
Chile as a regional centre of excellence for e-mobility. Only few countries in Latin America have
experience with e-mobility. Chile, with its advanced research base and ambitious government plans,
is well positioned to establish itself as a knowledge hub in the region.

The first phase of the R&D pillar will support scoping studies which will help set an agenda for
research and development activities in the second phase. It will also support the creation of a
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centre for capacity building in e-mobility to help build the human resources needed to support the
E-mobility Readiness Plan.

The second phase has not been specified in this proposal. It will undertake applied research and
development activities which seek to:

e Strengthen the position of e-mobility nationally and internationally through technology
development.

e Transfer e-mobility technologies to Chile.

e Increase human resources and capacity in the technical, economic and social aspects of
electric vehicle technologies and policy.

R&D activities are expected to be strongly supported by the private sector, both nationally and
internationally. It is also expected that a wide range of activities will accompany the Plan, such as

academic exchanges and international seminars.

Phase ]

Component &

Type of Activity
Objective T
The study shall explore the following topics:
e What is the potential to develop lithium-based
: industries with high added value in Chile?
Scoping study:
“Opportunities e Explore options to initiate technology transfer
for the and establish networks of international
development knowledge and cooperation. SR
of lithium- e Stakeholder mapping and identification of key
s R&D based actors in the Chilean market.
upport .
acri):?vities o — technc})ll(;gles n e Develop a research and development plan
0} Chile” :
establish Chile | & based on the outcomes.of t.he study and specify
as a centre of é short and long term objectives.
excellence for
e-mobility The copper demand study explores how trends in
Scoping study: | electric vehicles might impact the Chilean copper
“Demand industry and how this industry can contribute to the
scenarios for | future development of electric mobility.
copperin e Global demand scenarios for copper from SSLR00
electric : .
electric vehicles and components.
vehicles and ) ) ) )
components” e What is the potential to develop industries
with high added value in Chile?
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Component &

S Type of Activity Budget
Objective Measure (US$)

e Explore options to initiate technology transfer
and establish networks of international
knowledge and cooperation.

e Stakeholder mapping and identification of key
actors in the Chilean market.

e Develop a research and development plan
based on the outcomes of the study and specify
short and long term objectives.

This study will seed the development of software and
Study & seed | Smartphone applications to support electric vehicle

funding: owners with services such as:
“Development e Information on the location of charging
of IT stations $100.000
applications to
pp e Statistics on the use of electricity and
support the .
N associated costs.
Plan
— e Links to intelligent payment systems.
o
< Human resources will be necessary to maintain the
= . A
. fleet of vehicles and charging infrastructure. The Plan
places a high importance on training and education
initiatives and will seek to support them through:
Education and e Grant of up to $250.000 to start a centre for $350.000
training capacity building in e-mobility. '

e Grant of up to $100.000 to train emergency
responders (firemen, police) in safely
managing incidents with electric vehicles and
high voltage batteries.

Table 5 Activities under the Research and Development pillar in Phase I

2.6.1 Scoping studies

Several scoping studies will be conducted to explore various possibilities and help set a research
agenda for the second phase of the Plan. The themes of these studies were selected based on the
following:

1. Technology and capacity needs which have been identified as important for the overall
success of the Plan.

2. Possibilities to connect electric vehicle technologies with Chilean industry, promoting
technology transfer and providing opportunities for economic development.
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a) Scoping study: “Opportunities for the development of lithium-based technologies in Chile.”

Chile has the second-largest lithium reserves in the world and a share of 40% of the global lithium
market. Linking this important natural resource with the development of national industries based
on electric mobility should be an important priority. This will help strengthen the position of e-
mobility in Chile and provide opportunities for economic development.

The scoping study will be used to identify priorities and possibilities for a comprehensive research
and development component in the second phase of the plan. Given the strong mining industry in
Chile, it is expected that the private sector will help support this research as well as many of the
other research and development activities within this pillar.

b) Scoping study: “Demand scenarios for copper in electric vehicles and components”

The copper industry is also a very important industry in the country. Chilean mines contributed
approximately 1/3 of global copper output in 2009, representing 16% of the country’s GDP30. The
copper industry is a very important stakeholder in the country and a potentially important partner
in the rollout of the E-mobility Readiness Plan.

This scoping study will explore the relationship between electric vehicles and global copper
demand with the aim of identifying opportunities for value-added industries in e-mobility based on
this resource. This study will seek to identify opportunities and initiate public-private dialogue and
cooperation aiming to increase the amount of technology, capacity and financial resources to meet
the objectives of the E-mobility Readiness Plan.

C) Development of software and smartphone applications

Smartphone apps and IT interfaces can become key elements of smart city and modern traffic
management systems. Smart apps which provide real time information on, for example, availability
and location of charging points, can strengthen consumer confidence in e-mobility. This component
will focus on the development and testing of IT tools for electric vehicle owners. The Plan will
provide funding of up to US$100.000 to seed the development of software and smartphone
applications.

2.6.2 Education and training

New education and training initiatives will be needed for the specialists and technicians who will
maintain the fleet of electric vehicles and the charging infrastructure. This will help ensure the long
term sustainability of the E-mobility Readiness Plan and help embed new technologies within
Chilean institutions, providing direct benefits and skills to workers in an emerging global industry.

30 (Diaz herrera, 2011)
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The first phase of the Plan will provide a grant of up to $250.000 for the creation of a centre for
capacity-building on e-mobility. This centre will be housed in a Chilean institution such as a
university or a foundation and will provide suitable training for workers through vocational
careers, technical courses, etc. The centre will continue expanding after the first phase ends. Co-
financing from the government, universities and the private sector would be sought to expand
operations.

The first phase will also provide grant financing of up to $100.000 for training emergency
personnel (e.g. road side assistance, fire brigade, police) in Santiago. This is needed to help
personnel handle emergency situations safely when a vehicle is equipped with high voltage
batteries.

2.7 Communication and Public Diffusion

The Plan will be supported by a number of communication and public diffusion activities. These
activities are important to increase the visibility of the Plan and to inform and educate consumers
about the benefits of electric vehicles and e-mobility in general. The following activities will be
undertaken:

a) Development and operation of a website

A website will be developed which will provide information to interested stakeholders and
consumers on e-mobility and will specify how funds under the Plan can be accessed. There will be
the possibility to track the progress of activities under the Plan. It will also include a forum,
providing opportunities for direct information exchange and feedback.

b) Public information campaign

This will include a series of activities to educate the public about aspects of e-mobility and its
benefits. Activities will include education programmes in schools, awareness raising events at the
municipality level and awareness campaigns using the whole spectrum of media (print, TV,
Internet).

c) Vehicle road shows

A number of road shows will be organized in municipalities in and around Santiago. Road shows
are an excellent way to demonstrate the technology and provide consumers with hands-on
experience. Road shows can be organized by interested municipalities with private sector support.
Experience in other countries has shown that hands-on driving experience is very effective for
reaching consumers and informing on the benefits of electric vehicles.
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d) Organisation of seminars

National and international seminars will link R&D activities described in the previous section. The
seminars will be used to further promote the programme and provide a platform for exchange of
experiences to advance e-mobility in Chile.

e) Stakeholder Groups

Setting up and running a number of stakeholder groups on specific topics related to the
implementation of the E-mobility Readiness Plan. Stakeholder groups will include public and
private sector representatives with an interest and expertise in the topic. Topics may include public
transport, grid integration, regulatory standards etc.

The communication activities are expected to be strongly supported by private sector companies
with an interest in the Chilean e-mobility market, including electricity companies, vehicle
manufacturers and manufacturers of charging infrastructure. Other stakeholders, such as research
institutions, leading municipalities and international organisations are expected to contribute to
the activities with financial and in-kind support.
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2.8 Total financing requirements for Phase I

Table 6 Budget for the E-Mobility Readiness Plan shows the total amount that is being requested
from international climate finance donors to undertake the first phase of the Plan. A total of 69% of
the budget is allocated to the implementation of the vehicle and charging infrastructure pilots, 15%
will go towards studies, 6% will be spent on education and training on e-mobility and the
remainder will be used for communication activities, monitoring and administrative expenses

(Figure 2-2).

Activity Financing requirements (US$)

Component 1: Market creation 3,5 mio
Component 2: Charging infrastructure 1,7 mio
Component 3: Research and development 0,61 mio

Communication and public diffusion 0,3 mio

Monitoring 0,15 mio

Other administrative 0,2 mio

Total US$ 6,46 million

Table 6 Budget for the E-Mobility Readiness Plan

Communication
and public

e o
dlfftiswn Monitoring 3%
>% 2%

R&D studies

4%
Charging studies
6%

Market studies
5%

Education and
training
programmes
6%

Figure 2-2: E-mobility Readiness Plan budget share

Other
administrative

Pilot
implementation
69%
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3 Impact assessment

The NAMA is expected to reduce GHG emissions and improve urban air quality, which impacts
human health. Additionally, the NAMA will help transfer technology to Chile for electric vehicles
and lithium-ion batteries which can benefit economic and social development in the country. Chile
has the second-largest lithium reserves in the world and significant copper resources. Transferring
knowledge and technologies can help spur value-added industries based on these resources.

This section will provide an assessment of the expected impacts of the E-Mobility Readiness Plan
for both GHG and non-GHG impacts. Non-GHG impacts include changes to the mitigative capacity of
the country and also economic, social and environmental co-benefits.

3.1 GHG impacts

Estimating emission reductions from the E-mobility Readiness Plan is challenging because the
NAMA is an integrated strategy with a wide range of activities deemed necessary to achieve the
target of 70.000 EVs. The challenge comes from the fact that it is not possible to allocate all of the
potential impacts to activities in the project. We cannot quantify the emissions impact of studies,
capacity building, technology transfer and others. These are crucial to remove barriers and to
accelerate the entrance of electric vehicles in Chile but they do not have any direct emission
impacts. For this reason, we present scenarios based on simplified assumptions and through both
quantitative and qualitative analysis.

3.1.1 Cumulative emission reductions

To calculate emission reductions we assume that the target of 70.000 electric vehicles is met in the
year 2020 and all financial incentives from this NAMA stop in that year. The number of electric
vehicles could continue growing; however the emission reductions from new vehicles would no
longer be allocated to the NAMA. The vehicles that were purchased prior to 2020 will continue to
accrue emission reductions until their end-of-life, which is estimated at 15 years.

Using growth factors from similar studies we calculated growth rates until the year 2020. The
number of grid-enabled vehicles grows through the first phase of the Plan and into the second as
financial incentives after the year 2014 take effect. This continues exponentially until grid enabled
vehicles reach approximately 1% of the total fleet in 2020.
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Electric vehicle growth per year
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Figure 3-1: Forecast of number of grid enabled vehicles by 2020

The GHG impact of 70.000 electric vehicles is estimated at 183,5 ktons/yr by 2020. This takes into
account that several types of vehicles will be used to fulfil the target. We have modelled various
types of taxi services, passenger vehicles and commercial fleets. Table 7 shows the types of vehicles
modelled along with basic assumptions. The emission factors shown are average factors for an
electric vehicle using best-available technology and an emission factor for electricity of
367gC02/kWh. This is the average emission factor for the “Sistema Interconectado Central” (SIC),
which is the main power grid in Chile and serves 93% of Chile’s population3!.

The types of vehicles used include a mixture of plug-in hybrids, range-extended vehicles and 100%
electric vehicles. Taxis have a lower emission factor because it is assumed that the taxi fleet is
better able to absorb 100% electric vehicles (no-auxiliary ICE). Taxis have a very high utilization
rate and a better possibility to offset higher technology investments through lower operational
costs.

Electric vehicle type Total Share of Average Emission

amount in fleet km/yr factor EV

2020 (2020) (9C0Oz/km)

Taxis (3 types) 10000 25% 43821 54,8
Minibus 1000 9% 17462 83,4
Fleet vehicles 18000 19% 17462 83,4
Auto & station 41000 1% 15875 83,4
wagon

Table 7 Key assumptions for emission calculations

31 (GENI, 2012)

36



Proposal for a Nationally Appropriate Mitigation Action (NAMA) in the transport sector in Chile

Cumulative emission reductions by 2035 are estimated at 2,8 million tons of CO2. This figure does
not allocate any emission reductions from vehicles bought after 2020 so emission reductions
allocated to the Plan fall sharply as the majority of vehicles reach their end of life around 2032.

Emissions reductions per year
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Figure 3-2: CO; emissions reduction until 2035

However, emission reductions from electric vehicles will continue. The main goal of this NAMA is to
kick-start the market for EVs. Several studies predict that in a ten year time frame, the cost of
batteries and thus electric vehicles will fall and become comparable to conventional vehicles32. At
this point, it would no longer be necessary to provide incentives to promote demand. Electric
vehicles should continue growing exponentially and in line with standard technology adoption
curves.

At the same time, the share of renewable electricity, in particular, wind and solar will continue to
grow. This will increase the potential for emission reductions. Chile has a target of 10% renewable
energy by 2024 and this has not been factored into the calculations.

3.1.2 Co benefits

Environmental benefits of this project include reductions in local emissions of NOx, the most
important precursor to ozone formation and of particulate matter due to diesel and gasoline
combustion.

In terms of economic benefits, the E-mobility Plan will reduce Chile’s petroleum imports. Chile
imports around 95% of its crude oil supply33. Based on our estimates, 70.000 electric vehicles
would reduce annual gasoline consumption by 380 million litres and diesel by 150 million. This
would have a positive contribution to the trade balance and help reduce exposure to the volatility of
oil prices.

32 (Deloitte, 2010)
33 (IEA, 2008)
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The most important economic benefit of this NAMA stems from the transfer of electric vehicle and
battery technology to Chilean institutions. The development of local supply chains and services
associated with e-mobility will enhance the skills of the workforce, create new employment
opportunities and contribute to the economic development of the country as a whole.

Chile has the second largest lithium reserves in the world and this NAMA can provide a starting
point which could be further pursued by the Government of Chile into an industry with high added
value. Lithium is mostly sold as a commodity and processed outside of Chile which fails to capture
the greatest share of value from Chile’s reserves.
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4 Implementation plan

The following section sets out the implementation plan of the proposed NAMA, including the
institutional arrangement, timelines, milestones and a framework for the monitoring, reporting and
verification of the NAMA. Detailed implementation plans of individual components and activities
will be developed as the development of the NAMA progresses.

4.1 Timelines and milestones

The NAMA is designed to run from 2012 to 2020 in two main phases. Phase I, from 2012 to 2014, is
the preparatory phase and Phase I, from 2015 to 2020, is the scaling-up phase. The proposed
launch of the activities in June 2012 will depend on international support being made available.

4.1.1 Phasel

The first phase of the NAMA works to prepare the grounds for a mass market penetration of electric
vehicles and charging infrastructure in Chile. Activities in this phase will work towards creating the
knowledge necessary to implement incentives schemes, demonstrate the technology and start
building the human resources to supply and support the electric vehicle fleet in Chile.

Phase |

EV Market study

Additional ad-hoc technical support to political process
Charging infrastructure study

Business plan for car sharing serv.
Taxi and fleet pilots
Solar EV charger pilots

Scoping study for R&D in lithium-based technologies
Scoping study on copper demand from EVs and components

Centre for capacity building in e-mobility
Electricity supply system study
Seed funding for IT applications

Communication and public diffusion

| v v vV \ v
{ !
2013 2014
Jun 2012 Dec 2014

2013 Apr-14

Jan-13 . Jan-14 st
Pil Inauguration of centre for st 1% annual MRV of
Sep-12 ilots launched PR 1% annual MRV PR .
p capacity-building  ilot project capacity-building activities
Launch of programme Mar-13 in e-mobility ot priot projects
website Publication of EV market and

Begin electricity supply

charging infrastructure studies system study

D Market creation
D Charging infrastructure

D R&D

Figure 4-1: Implementation plan for Phase I (2012 to 2014)

Major milestones include the launch of the EV market and grid and charging infrastructure studies
around June of 2012. These studies are fundamental because they will provide input to the policy
process, helping design the incentive schemes in the second phase. The launch will be a major event
which will serve as the public launch of the EV Readiness Plan in Chile.
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Following the initial market studies, experts will provide ad hoc technical support to the political
process. The objective is to provide support, wherever it may be needed, to government agencies in
implementing the recommendations from the studies.

2013 sees the launch of the taxi and fleet pilots and the solar charger pilot. Another major
milestone in 2013 will be the launch of the centre for capacity building in e-mobility. This
programme will commence building the human resources needed to support the EV industry in
Chile.

Other activities during Phase I include the lithium and copper studies (start in 2013) and a
programme to provide seed funding for the development of software and smartphone apps to
improve the experience of electric vehicle owners.

4.1.2 Phasell

The second phase aims at scaling up the market of electric vehicles in Chile. The main output will be
the deployment of policy packages to incentivise the electric vehicle market and stimulate
investment in charging infrastructure. Research and development activities will also continue to be
funded in the second phase; however these are not yet defined. Since the 2nd phase will be highly
dependent on the outcomes of the first, it is expected that specific timelines and milestones will
change. Nonetheless, the target for electric vehicles in 2020 should remain the same.

Phase Il

§ Additional ad-hoc technical i

i support to political process |

Financial, regulatory and other incentives to stimulate electric vehicle demand
Financial, regulatory and other incentives to stimulate charging infrastructure investments
Phase Il research and development activities
Communication-and. public diffusion
W W W W W !
2016 2017 2018 2019 2020

Jan 15 Dec 20

2015

Launch national electric vehicle policy D Market creation

[ ] charging infrastructure

[ |Rr&D

Figure 4-2: Implementation plan for Phase II (2015 to 2020)
The major milestone would be the launch of a nationwide electric vehicle policy by early 2015

which will continue at least until 2020. This policy should incentivize demand for electric vehicles
and investments in charging infrastructure through a best-practice package of policy instruments.
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4.2 Institutional arrangement for implementation

The institutional arrangement for the implementation of the NAMA is depicted in Figure 3-1 below.

Figure 4-3: Institutional arrangement for the NAMA

Overall responsibility for the implementation of the Programme lies with the Chilean Ministry of
Environment (MoE) supported by the Ministry of Transport and Telecommunications. A
Programme Implementation Unit will be established which will sit within the MoE and will be
responsible for the overall coordination, management and monitoring of the Programme. The unit
will also coordinate the implementation of the activities of each component (1 to 4).

The development and implementation of the Programme will be supported by a steering
committee. The Steering Committee will have representatives from different organisations and
stakeholder groups, including government, private sector and academia. The members of the
Steering Group will be appointed formally by the Ministry of Environment and will accompany the
Programme through all stages of implementation.

It is also planned to set up a number of stakeholder sub groups which will work on the
implementation of specific areas and activities.

There is already a working group which formed in 2011 to discuss the proposal and the specific
activities that could be undertaken by the NAMA. The group has members from the Ministry of the
Environment, Ministry of Transport, electricity companies, auto manufacturers and experts in the
field. It has helped draft this proposal and can continue working towards its implementation. The
working group could evolve into a more formal role as the steering committee for implementation.
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4.3 Key stakeholders - roles & responsibilities

The following table provides an overview of the key stakeholders and their respective roles in the
implementation and delivery of the E-mobility NAMA.

Ministry of Environment

Ministry of Transport

Ministry of Energy
Superintendencia de Electricidad y
Combustibles (SEC)

Comision Nacional de Seguridad de
Transito (CONASET)

Corporacion de Fomento de la
Produccion (CORFO)

Customs Agency

Municipalities

Chilectra

Vehicle Manufacturers

Technology and Infrastructure
Manufacturers

Academic & Research Institutions

Responsible for environmental and climate policy including
e-mobility. Responsible for the overall delivery of the
NAMA and presentation at international level.

Responsible for transport policy and co-coordinator of the
NAMA at the national government level.

Responsible for energy policy, providing the institutional
linkages to renewable energy development and e-mobility.

Energy regulator. Responsible for aspects of electric vehicle
safety and operational standards for charging stations.

Responsible for road safety and traffic law. Important in
the context of privilege schemes for vehicles and vehicle
safety standards.

A government financing agency, central in the context of
financial incentive schemes for e-mobility.

Responsible for the definition of rules and regulations for
the import of vehicles and technology.

Municipalities grant vehicle and driving licenses. They are
central also for the operation of pilot schemes and battery
charging points.

Main energy distributor for wider Santiago area. Important
in the context of setting up and implementing business
models for charging points.

Important for the promotion of the technology, securing
the supply chain and implementation of pilots/ road shows.

Important to ensure supply chain for the charging
infrastructure and vehicle accessories as well as definition
and setting up of charging network.

Supporting the research and investigation elements of the
Programme.

It is envisaged that most of the institutions will be represented in the Steering Committee to guide
the implementation of the Programme. The institutional arrangements will be defined in the first

half of 2012.
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4.4 Monitoring framework

According to international climate agreements, supported NAMAs will be “subject to international
measurement, reporting and verification (MRV) in accordance with guidelines adopted by the
Conference of the Parties” (Cop13, 2007). So far, an international MRV framework has not emerged
from the negotiations. There are no agreed-upon guidelines yet and many basic questions remain.

Against this background, the E-mobility Plan will be monitored along two dimensions: GHG impacts
(direct and indirect) and co-benefits as depicted in Figure 3-1 below. At the same time, project
implementation will be monitored on an ongoing basis according to specific milestones and other
performance criteria. The aim is to conduct an integral assessment within a flexible and pragmatic
framework which permits monitoring of activities and impacts at various levels.

GHG e Direct emissions
im pa cts ¢ Indirect emissions

e Economic
* Social
¢ Environmental

Figure 4-4: Dimensions of MRV

4.4.1 Key indicators

Key indicators for the monitoring of the NAMA and its components are based on the OECD/DAC
model of outputs, outcomes and impacts (Figure 3-2).

Outputs are tangible results that are strictly due to the activities under the NAMA. Outputs occur
within the project boundaries, are achieved by the project directly and can be monitored. An
example of an output indicator is “Number of EV taxis operating by 2014”.

Outcomes are the consequences of the outputs of the Project; these describe the effects of the
project on its environment, most importantly on the target-group. An example of an output
indicator is “The willingness to buy an EV for taxi owners under the pilot increases by 40% over the
baseline”.

Impacts are positive and negative long-term effects produced by a given intervention. Impacts are
affected by the outcomes of the project and by external factors.
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Figure 4-5: OECD/DAC Results Chain Framework

The tables in the following section present potential indicators for outputs and outcomes based on
OECD/DAC model for the three pillars of the NAMA and the communication activities. In addition, a
set of general indicators have been developed to measure the cumulative impact of the NAMA and
track progress of implementation.

The indicators and targets proposed establish the general framework for MRV but many details still
need to be defined such as the means of verification and the calculation and sampling methods. For
Phase I these should be defined in consultation with funders and the implementing parties.

Phase Il indicators and targets are given rather as “aims” and more detail is needed to make these
measurable. This detail should emerge from the outcomes of Phase I, as specific activities become
defined. Phase Il should adopt an MRV framework that is compatible with the first.

If not stated otherwise, data will be verified internally and reported on an annual basis.

4.4.2 Overall programme evaluation

The following indicators will be used to monitor general programme implementation:

Indicator Timing/ frequency | Responsible entity
tl\;lrl)r:)ber of new EVs registered (by Ongoing, quarterly MoE
CO; Emissions reductions Ongoing, yearly MoE
Programme implementation costs Ongoing, quarterly MoE/ Steering Group
fnoglglggin of activities as outlined Annual MoE/ Steering Group

Table 8 Overall programme evaluation indicators
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4.4.3 Evaluation - Market Creation

The following will be used to monitor the pillar of Market Creation:

Phasel (2012-2014) Phase 11 (2015-2020)

e EVincentive schemes
e Endorsed by major stakeholder ) launched at the national level
Market ] . Incentive
groups including at least two by 2015.
study o . . schemes o
ministries and 5 major companies. ¢ Policy instruments used
considered best practice.
" e Atleast 100 EV taxis and 90 fleet
5 vehicles operating by the end of
="
= 2014.
=] e Atleast 100.000 passengers having
Pilot used EV taxis by 2014.
ilo
. e Atleast 5 million electric kilometres
projects . . .
driven by pilot vehicles by the end
of 201434,
e Reduce atleast 1000 tons of CO,
from pilot projects.
By 2014, willingness-to-buy an EV increases by: e  Number of electric vehicles registered
" 0 10% from baseline for consumers in Santiago. grows at a yearly rate of at least 100%
g 0 20% from baseline for fleet and taxi owners in between 2015 and 2020.
] Santiago.
] Public awareness of EVs increases from baseline
© to 50%.
At least 40% of Santiago residents have
knowledge of EV Readiness plan.
S
& | Increase market demand for electric vehicles in Chile in order to reach a target of 70.000 vehicles in the
E" national fleet by the year 2020.

Table 9 Evaluation indicators and targets for the Market Creation pillar

34 Considering that a taxi runs 37.000 km/yr and a fleet vehicle runs 17.000 km/yr
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Reporting details - Market Creation
The indicators should be reported in the following manner:

Indicators Timing/ frequency Responsible entity Reporting
¢ Number of taxis Monthly, from beginning MOE with external Annual results
/fleet vehicles to end of Phase | verification/audit reported to funding
e Passenger figures performed annually. parties. End results
e CO;impact reported
e Kilometres travelled internationally.
e Consumer Once at the beginning of External party, measured End results reported
willingness-to-buy Phase I and once at the through consumer survey | to funding parties
e Public knowledge of | end. with a margin of error of and internationally.
EVs less than 5%.
e Public knowledge of
readiness plan.

Table 10 Measurement and reporting details for the Market Creation pillar

4.4.4 Evaluation - Charging infrastructure

The second pillar of the Plan - Charging Infrastructure will be evaluated as follows:

Phasel (2012-2014) Phase II (2015-2020)

e Endorsed by major stakeholder
groups including at least two

ministries and 5 major companies. e Incentive schemes launched
Charging | e Timely, relevant and actionable Incentive at the national level by 2015.
study advice to political process in schemes e Policy instruments used
designing incentive schemes for considered best practice.

charging infrastructure.

e Solar energy charging spots
available for at least 100 vehicles
per day in Santiago.

e Atleast 100 kW35 of solar capacity

Pilot installed as part of integrated
projects rooftops for vehicle charging sites.

o Atleast 800 tons of CO; avoided per
year through the use of solar
electricity3e.

Outputs

35 Considering slow solar energy charging for 50 EV. Every solar energy charging installation is about 2kW.
36 Charge for 240 days per year, for about 5 hours per day.
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Phasel (2012-2014) Phase 11 (2015-2020)

o Willingness to install charging infrastructure
on-site by municipalities, businesses, schools
and other organizations increases by 25% from

Outcomes

baseline

e Solar energy chargers gain prominence as a

solution.

Establish a reliable and effective charging infrastructure to service 70.000 vehicles by 2020 and
emphasise renewable electricity.

Table 11 Evaluation indicators and targets for the Charging Infrastructure pillar

Reporting details - Charging Infrastructure

The indicators should be reported in the following manner:

Indicators

Timing/ frequency

Responsible entity

Reporting

e Number of solar Monthly, from beginning MOE with external Annual results
charging ports to end of Phase | verification/audit reported to funding
e Aggregate capacity performed annually. parties.
of solar panels
installed
e (COzimpact

Willingness to install
charging
infrastructure

Once at the beginning of
Phase I and once at the
end.

External party, measured
through survey with a
margin of error of less than
4%.

End results
reported to funding
parties and
internationally.

Table 12 Measurement and reporting details for the Charging Infrastructure pillar
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4.4.5 Evaluation - Research & Development

The following will be used to monitor the activities under the Research and Development pillar.

Phasel (2012-2014) Phase II (2015-2020)

Outputs

Lithium and

Endorsed by major stakeholders
including at least two ministries
and 3 major companies or
academic groups.

copper . .
. e Timely, relevant and actionable
studies
outputs that can lay the
foundation for future R&D
activities.
e Number of downloads of
IT Smartphone apps and other
applications software.
e (Customer satisfaction scores
e Number of students trained .
] Number of students trained
e Number of students entering the ]
Number of students entering
EV centre workforce EV centre
. . . the workforce
for capacity | e Cost efficiency as measured by for capacity .
. . i e Cost efficiency as measured
building quality / cost per student trained building

Leverage of other financing
sources.

by quality / cost per student
trained

Training of
emergency
personnel

Number trained
Mastery of concepts
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Phasel (2012-2014) Phase 11 (2015-2020)

Sufficient37 local capacity for mechanics and

other technical staff to maintain the EV fleet.

Sufficient local capacity for electricians and

fleet.

o Sufficientlocal capacity for mechanics and
other technical staff to maintain the EV

other technical staff needed to maintain °
charging infrastructure.

Sufficient local capacity for electricians and
other technical staff needed to maintain
charging infrastructure.

e Increased economic opportunities for
workers in the EV sector in Chile.

Outcomes

e Technology transfer of batteries and other
electric vehicle technologies to Chile

e Improved competitiveness of Chile in
Lithium-ion batteries and other
components.

Establish Chile as a regional centre of excellence for e-mobility and embed electric vehicle
technologies in Chilean institutions.

Table 13 Evaluation indicators and targets for the Research and Development pillar

Reporting details - Research & development
The indicators should be reported in the following manner:

Indicators Timing/ frequency | Responsible entity Reporting
e Number of students | Annually Programme Annual results
trained implementation unit reported to funding

parties and
internationally

e Number of students
entering the
workforce

e Number of
emergency
personnel trained.

Table 14 Measurement and reporting details for the Research and Development pillar

37 Sufficiency could be assessesed by surveying EV owners. For example “Do you have problems finding
mechanics to service your vehicle?”
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4.4.6 Evaluation indicators - Communication and public diffusion

Phasel (2012-2014) Phase 11 (2015-2020)

e Launched within 3 months of start of
. activities. ) .
Website ] ] Website To be determined
e Receives atleast 50.000 unique
visitors by Jan 2014.
7 _ e Atleast 10 public events by 2014 _
] PUbh.c informing about the Plan and PUbh_c ,
& education displaving EVs education To be determined
g and road playing ' and road
shows o Atleast 3 press conferences held by shows
2014.
e Atleast 2 international seminars and
Seminars 4 national seminars held in Chile by Seminars To be determined
2014.
S | » % ofpeople aware of EVs in Chile above
g baseline To be determined
S | ¢ % of people aware of the Plan
= . . . .
© | ® % increase in national news articles about EVs

Increase recognition and public acceptance of electric vehicles in Chile

Table 15 Evaluation indicators and targets for communication and public diffusion activities

Reporting details - Communication and public diffusion
The indicators should be reported in the following manner:

Indicators Timing/ frequency \ Responsible entity Reporting
e 9% of people aware of Annually MOE with external party; Reported to funder
EVs in Chile above measured through annually.

consumer survey with a
margin of error of less than
4%.

baseline

e 9% of people aware of
Plan

e Opincreasein
national news

articles about EVs

Table 16 Measurement and reporting details for communication and public diffusion activities
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4.5 Risks and risk mitigation measures

The table below provides a general assessment of risks to the success of the proposed NAMA.

Possible risks to project

Risk mitigation measures

Risks that
benefits
proposed will
not be met

The success of this NAMA and the likelihood of
reaching a target of 70.000 electric vehicles by 2020
depends on many external factors which include:

e Technological developments of electric vehicle
batteries, most importantly those affecting
costs, battery capacity, and charging times.

e Continuation of policy incentives for EVs in
other parts of the world. This will affect the
scale up of EVs and related technologies and will
impact costs of vehicles in Chile.

e Future petroleum prices; where a significant
drop in the price of crude would decrease the
competitiveness of electric vehicles vs. ICE

e Future prices of materials, most importantly
lithium, iron and steel and other materials used
in vehicle motors and batteries.

There is an additional risk to the mitigation
potential of the NAMA due to the link of EVs with
the source of electricity generation. The mitigation
benefits specified use an average mix of the
generating portfolio in Chile. However, mitigation
benefits could decrease if the marginal electricity
for EVs comes from carbon intensive sources like
coal and petroleum. With current technology, the
source of electricity cannot be determined unless it
comes from a closed system (not from the grid)
which is not feasible under most circumstances.

The main risk mitigation measure
that has been taken is splitting
the NAMA in two phases. This
allows the majority of the
investment to be deferred for two
years, providing time to observe
developments in the fast moving
electric vehicle market. At the
same time, the first phase will
allow learning and set the stage
for a larger deployment if the
conditions are appropriate.

The NAMA will emphasize
electricity supply from renewable
energy sources and explore
technological options for
monitoring of electricity supply.

Risks that cost
estimates will
not be met

Risks for this category are only considered for
Phase I of the NAMA since the second phase has not
been budgeted.

The most important risk factors are already
mentioned above. Negative developments in vehicle

and battery costs will adversely affect the

(see above)
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Possible risks to project

Risk mitigation measures

programme, increasing the level of incentives
required and the potential costs of reaching the
targets for the EV pilot projects.

Other risks:
physical, social,
political, ex-
change rate,
etc.

We do not foresee physical or social risks.

Possible exchange rate risks exist because the
majority of the vehicle market is supplied by foreign
suppliers which are mostly located in Japan, the
United States and the European Union. In this case
adverse currency movements against the Chilean
Peso will decrease the competitiveness of electric
vehicles in Chile. This is also the case for ICE
vehicles. However, it can be foreseen that consumer
willingness to pay a premium for an EV would
decrease under such a scenario.

The NAMA will try to source fleet
vehicles from a diverse set of
suppliers.

Chile is economically stable and
we do not see fundamental
reasons for an adverse movement
in currency rates.
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5 Next steps

The next steps for the E-mobility Readiness Plan will involve setting up the instiutional structures
needed to carry out activities and structuring and securing the necessary domestic and
international (financial) support to implement the Plan.

There is already a strong base to build from to move the NAMA into the finance and implementation
stage. The NAMA is supported by major stakeholders which already took part in the development of
the proposal, including car companies, electricity companies, academic institutions, and civil society
organisations. Chile has already undertaken some e-mobility initiatives, including the installation of
battery-charging stations, a major study on charging infrastructure3® and significant academic
research on lithium-based technologies. High-profile events with the President and ministers have
raised e-mobility on the national agenda. There is also the umbrella framework of the Government’s
Low and Zero Emission Vehicle Policy, which will provide legislative backing to carry out the
activities of the Plan in the long term.

The following next steps are envisaged.

e Approach and convene international climate finance donors, national and international private
sectors entities (e.g. automotive, electricity, mining companies) to assess the proposal and
discuss support and finance options.

o Develop detailed finance and implementation plans (including detailed monitoring
requirements) once funding pledges have been received. Finance and implementation plans
could be developed in phases or by component with further finance depending on the
achievement of set milestones.

e Establishment of the Programme Implementation Unit (PIU) by the Ministry of Environment
and Ministry of Transport and Telecommunications which would assign staff to administer and
manage the implementation of the Plan.

e Formlisation of the working group which has been operational during the NAMA proposal
phase to establish an official Steering Group for the E-mobility Readiness Plan. The Steering
Group should include additional organisations interested and willing to support the NAMA.

e Based on the task definitions in this proposal, and with further negotiations with the Steering
Group and funders, the PIU would publish terms of reference (ToR) for the activities that have
been proposed in the first phase of the Plan.

e The PIU would also begin consultations with interested municipalities in Santiago to host the
pilot projects. A possibility is to link the pilots with another NAMA proposal being developed
which seeks to establish a “Green Zone” in the Municipality of Santiago. There is a strong
potential for synergies with this NAMA and there is political interest in this municipality to
undertake e-mobility pilot projects.

38 (FCFM-Universidad de Chile, 2010)
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Appendix I - GHG Reduction Calculations

The appendix provides the details and assumptions behind the GHG emission reductions as shown
in the NAMA proposal document. The overall NAMA target of 70.000 electric vehicles by 2020 has
an estimated potential impact of 183,4 ktCO, per year in 2020 over business-as-usual and a
cumulative impact over the lifetime of the vehicles of 2,76 MtCO.. The calculations were based on
sharing the target of 70.000 electric vehicles amongst different types of vehicles with differing
activity levels and potentials for market penetration. GHG reductions were calculated for all vehicle
types on a well-to-wheel basis.

Electric vehicle target

The target of 70.000 electric vehicles in Chile was set by the Chilean Ministry of Environment and
the Ministry of Transport in consultation with stakeholders. The target was considered in the
context of the Report “Diagndstico de necesidades en la infraestructura de Carga para Autos
Eléctricos” by the Energy Center of the University of Chile3%. The research showed an expected
penetration of electric vehicles around the world in the year 2020 of between 1% and 25%. A target
of 70.000 vehicles would represent approximately 2-3% of the fleet in Chile in the year 2020, and
this was considered a realistic target by the government.

The target was split amongst various types of vehicles and transport services. The main criteria for
determining the split were:

1. Economic feasibility of electric vehicles according to usage scenarios for vehicles.

2. Types of vehicles which could potentially be available in the market in 2020 and the
technical characteristics of each.

3. Scale-up potential according to historical growth rates of the fleet.

Vehicle types were classified according to the Chilean National Institute of Statistics (INE)*0 as
shown in Tabel 1 below.

Table 17 Types of vehicles considered

. N Activity level
2
Type of vehicle Definition (km /yr) 1
Regular taxi Urban taxi service with a “regular” permit. 37.405
Collective taxi Taxi service that waits for passengers until all seats are filled. 43.731
Routes are typically fixed and distances travelled longer.
Tourism taxi Urban taxi service with a “tourism” permit. 50.327

39 (FCFM-Universidad de Chile, 2010)
40 (Instituto Nacional de Estadisticas, 2010)
41 (Government of Chile, 2010)
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Collective Private vans and small buses which travel fixed routes. 17.462
transport

‘minibus’

Commercial fleet Commercial fleet vehicles used to transport passengers or urban 17.462
vehicles cargo.

Private vehicles Private cars and station wagons. 15.875

Considering that the purchase cost of an electric vehicle is likely to remain higher than a
conventional vehicle in the timeframe of the NAMA, it is more likely to see a higher uptake of EVs in
transport services with high activity levels.

Fuel costs and maintenance costs per kilometre are lower for electric vehicles than for internal
combustion engines and this helps offset the higher purchase cost of the vehicle42. For this reason,
taxis and fleet vehicles were considered as the most likely to achieve high market penetration rates
in the given timeframe. In addition, taxis are tightly regulated in Chile through the permitting
process and this provides an additional lever to incentivize the take-up of electric vehicles.

A target of 25% of their respective fleets was assumed for the three types of taxi services. The
remaining target was divided amongst commercial fleet operators, minibuses and private vehicles.

All data presented here for taxis, minibuses and commerecial fleets are for the Santiago Metropolitan

Area because the majority of these vehicles operate there and because of limitations to collect data
nationally. Private vehicles are considered at the national level.

Table 18 EV target split by type of vehicle

% EVsin

Category g;:?f;;gg respective
fleetin 2020
Taxis Regular* 5.280 25%
Taxis Collectives* 3.413 25%
Taxis Tourism* 1.434 25%
Minibus Collective Transport* 1.280 9%
Commercial* 17.920 16%
Private Cars** 40.700 1%
Total 70.000 -

42 (USPS-0IG, 2009)
* Only Santiago Metropolitan Area
** National fleet
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Emission reduction estimates

Emissions were calculated by taking the sum of Vehicles*Activity level*Emissions factor, for each of
the types of vehicles considered in the target. This was done on a yearly basis to reflect the scale-up
of the electric vehicle fleet.

Emission reductions are the difference between business-as-usual emissions and the emissions
under the NAMA on a well-to-wheel basis, assuming that the 70.000 electric vehicle target is met in
2020 with the given split. Cumulative emission reductions consider the lifetime of the 70.000
vehicles, estimated at 15 years.

Principal assumptions

Table 3 shows the emission factors and activity levels per vehicle type.

Table 3 Emission factors and activity levels per vehicle type

Items Taxis Taxis Taxis Minibus Commercial | Private
regular collective tourism collective vehicles
ICE CO2 [gr/1t] 2.378 2.378 2.378 2.730 2.730 2.378
ICE [km/It]*** 12 12 12 10 12 12
ICE CO2 [g/km] 198 198 198 273 228 198,2
EV [km/kWh]* 6,7 6,7 6,7 4 4 4
EV CO: SIC
[a/KWh]** 367 367 367 367 367 367
EV CO2 [g/km] 54,8 54,8 54,8 83,4 83,4 83,4
Activity level
37.405 43.731 50.327 17.462 17.462 15.875
[km/yr] @

ICE =Internal combustion engine vehicle
EV = Electric vehicle

* Annex 3, (FCFM-Universidad de Chile, 2010)
** (Chilectra, 2010)

*** Ministry of Environment

a(Government of Chile, 2010)

Two types of electric vehicles were considered:

e Plug-in hybrids - Electric vehicles with a supplementary internal combustion engine to be
used when the battery runs out.

e Battery electric vehicles - Electric vehicles which rely solely on a battery for propulsion.
Due to presumed characteristics of the consumer market, where “range anxiety” pushes consumers

to favour plug-in hybrid vehicles, we estimated a higher emission factor for private vehicles. This
estimate assumes that private vehicles run 70% of the time on electric mode and 30% on gasoline.
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For fleet vehicles and taxi owners a greater penetration of Battery Electric Vehicles was assumed,
and this lowered the emissions factor.

BAU growth of the vehicle fleet

The growth of the fleet to 2020 was estimated by taking the average growth rates of the vehicle
types from 2005-2010 and projecting this into the future. One exception was for taxis in the
Metropolitan Area of Santiago where the number of taxi licences is capped and no further growth
can be expected. The next table shows the projections for the 6 fleets from 2005 to 2020. Data from
2005 to 2010 is real from INE“3. Estimates for 2011 to 2020 show that the taxi fleet has no growth,
for minibuses the growth rate is 12%4* and for commercial vehicles the growth rate is 4%.

Table 4 Projections of number of vehicles in the fleet 2005-2020

Year Taxis Taxis Taxis Minibus Commercial* Private
Regular* Collective* Tourism* Collective* Cars

2005 25.827 14.264 812 2.675 60.726 1.406.796
2006 25.598 13.949 1.018 3.328 64.054 1.514.220
2007 25.648 14.011 1.398 3.820 67.610 1.615.458
2008 24.621 13.404 3.099 4506 69.529 1.738.477
2009 21.519 13.659 6.230 4919 70.940 1.816.143
2010 21.117 13.653 5.735 4.666 73.775 1.978.018
2011 21.117 13.653 5.735 5.237 76.711 2.117.736
2012 21.117 13.653 5.735 5.878 79.763 2.267.323
2013 21.117 13.653 5.735 6.597 82.937 2.427.476
2014 21.117 13.653 5.735 7.404 86.237 2.598.941
2015 21.117 13.653 5.735 8.310 89.669 2.782.518
2016 21.117 13.653 5.735 9.327 93.237 2.979.062
2017 21.117 13.653 5.735 10.468 96.947 3.189.489
2018 21.117 13.653 5.735 11.749 100.805 3.414.779
2019 21.117 13.653 5.735 13.186 104.816 3.655.983
2020 21.117 13.653 5.735 14.799 108.987 3.914.224

* Only Santiago Metropolitan Area

43 (Instituto Nacional de Estadisticas, 2010)
44 The growth rate is relatively high as this category includes a variety of transport services which in the past
have grown significantly.
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BAU Emissions

Table 5 Year-by-year business-as-usual emissions for the project boundary

Year Taxis Regular Taxis Taxis Minibus Commercial Private
[ton/year] Collective Tourism Collective [ton/year] Cars
[ton/year] [ton/year] [ton/year] [ton/year]
2005 191.441 123.612 8.098 12.752 241.240 4.425.633
2006 189.743 120.882 10.153 15.865 254.461 4.763.578
2007 190.114 121.420 13.942 18.210 268.588 5.082.062
2008 182.501 116.159 30.907 21.481 276.211 5.469.067
2009 159.508 118.369 62.133 23.449 281.817 5.713.396
2010 156.528 118.317 57.196 22.243 293.079 6.222.638
2011 156.528 118.317 57.196 24.965 304.743 6.662.176
2012 156.528 118.317 57.196 28.021 316.867 7.132.761
2013 156.528 118.317 57.196 31.449 329.476 7.636.586
2014 156.528 118.317 57.196 35.296 342.586 8.175.997
2015 156.528 118.317 57.196 39.615 356.220 8.753.511
2016 156.528 118.317 57.196 44.463 370.394 9.371.818
2017 156.528 118.317 57.196 49.902 385.132 10.033.800
2018 156.528 118.317 57.196 56.009 400.458 10.742.539
2019 156.528 118.317 57.196 62.859 416.393 11.501.341
2020 156.528 118.317 57.196 70.549 432.962 12.313.740

Figure 1 below shows how these emissions evolve over time.

Mt CO2/yr

BAU Emissions

Figure 6 Business-as-usual emissions for the project boundary
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NAMA Scenario growth of the vehicle fleet

The following table shows the growth of the electric vehicle fleet over time according to each of the
6 categories.

Table 6 Estimated growth of the electric vehicle fleet (number of vehicles)

Year Taxis Regular Taxis Taxis Minibus Commercial Private Cars
Collective Tourism Collective

Gasoline EV Gasoline EV Gasoline EV Diesel EV Diesel EV Gasoline EV
2005 25.827 - 14.264 - 812 - 2.675 - 60.726 - 1.406.796 -
2006 25.598 - 13.949 - 1.018 - 3.328 - 64.054 - 1.514.220 -
2007 25.648 - 14.011 - 1.398 - 3.820 - 67.610 - 1.615.458 -
2008 24.621 - 13.404 - 3.099 - 4.506 - 69.529 - 1.738.477 -
2009 21.519 - 13.659 - 6.230 - 4919 - 70.940 - 1.816.143 -
2010 21.117 - 13.653 - 5.735 - 4.666 - 73.775 - 1.978.018 -
2011 21.117 - 13.653 - 5.735 - 5.237 - 76.711 - 2.117.736 -
2012 21.097 20 13.638 15 5.730 5 5.873 5 79.693 70 2.267.168 155
2013 21.077 40 13.623 30 5.725 10 6.587 10 82.797 140 2.427.166 310
2014 21.037 80 13.593 60 5.715 20 7.384 20 85.957 280 2.598.321 620
2015 20.957 160 13.533 120 5.695 40 8.270 40 89.109 560 2.781.278 1.240
2016 20.797 320 13.413 240 5.655 80 9.247 80 92.117 1.120 2.976.582 2.480
2017 20.477 640 13.173 480 5.575 160 10.308 160 94.707 2.240 3.184.529 4.960
2018 19.837 1.280 12.693 960 5.415 320 11.429 320 96.325 4.480 3.404.859 9.920
2019 18.557 2.560 11.733 1.920 5.095 640 12.546 640 95.856 8.960 3.636.143 | 19.840
2020 15.997 5.280 9.813 3.413 4.455 1.434 | 13.519 | 1.280 | 91.067 17.920 3.874.544 | 39.680

Figure 2 below shows how the total electric vehicle fleet is assumed to grow to reach the target.

# of vehicles

70,000
60,000
50,000
40,000
30,000
20,000
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Electric vehicle growth per year

2012 2013 2014 2015 2016 2017 2018 2019 2020

Figure 2 Estimated growth of electric vehicle fleet
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NAMA Emissions impact

The following table presents the estimated CO; emission reductions per category and fuel source.

There is a 183,4 ktCO_ per year decrease from the BAU scenario in 2020.

Table 7 Year-by-year estimated emissions of conventional and electric vehicles in the NAMA (tCO2/yr)

Year Taxis Taxis Taxis Minibus Commercial Private Cars Delta
Regular Collective Tourism Collective BAU
Gasoline EV Gasoline EV Gasolin EV Diesel EV Diesel EV Gasoline EV
e
2005 | 153.096 - 186.559 - 4813 - 13.107 - 247.955 - 4.425.634 -
2006 | 151.739 ; 182.439 ; 6.034 ; 16,307 ; 261.543 . 4763578 .
2007 | 152.035 - 183.250 - 8.287 - 18.717 - 276.063 - 5.082.063 -
2008 | 145.947 ; 175311 ; 18.370 ; 22.079 ; 283.899 . 5.469.068 .
2009 | 127.559 ; 178.646 ; 36.930 ; 24.102 ; 289.660 . 5.713.397 .
2010 | 125.176 - 178.568 - 33.996 - 22.862 - 301.236 - 6.222.639 -
2011 | 125.176 ; 178.568 ; 33.996 ; 25.660 ; 313.224 . 6.662.177 .
2012 | 125058 | 31 178.371 52 33.966 8 28777 7 325.400 100 7132274 | 205 712
2013 | 124939 | 63 178.175 103 3393 | 16 | 32275 | 14 338.074 200 7635611 | 410 -1425
2014 | 124702 | 125 | 177.783 207 33877 | 31 | 36180 | 29 350.977 400 8.174.047 | 821 -2.850
2015 | 124228 | 250 | 176.998 414 33759 | 63 | 40521 | 57 363.847 800 8749611 | 1642 | 700
2016 | 123280 | 500 | 175429 827 33521 | 125 | 45308 | 114 | 376.129 1599 | 9.364.017 | 3284 | 11399
2017 | 121383 | 1.000 | 172.290 1.655 33047 | 250 | 50507 | 228 | 386.705 3198 | 10.018.197 | 6568 | 22799
2018 | 117.589 | 2.000 | 166.012 3310 | 32099 | 500 | 56000 | 457 | 393311 | 6396 | 10.711.332 | 13135 | #5598
2019 | 110001 | 4.000 | 153456 6620 | 30202 | 1.000 | 61473 | 914 | 391396 | 12792 | 11.438.927 | 26271 | 91196
2020 | 94826 | 8001 | 128344 | 13239 | 26.408 | 2.000 | 66240 | 1.827 | 371842 | 25584 | 12.188912 | 52.541 | 183493

The next figure shows the CO; reductions for the period. The accumulated reductions expected are

2.76 m tons over the entire period, considering an assumed lifetime of the vehicles of 15 years.
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Figure 3 Emission reductions per year for the NAMA
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