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Purpose

This Future Fuels Strategiscussion Papeets out the! dz& G NI f A | y diBegtighSndy YSy (i Qa
practical actionstiat willenable the private sector to commercially deploy low emissioasl
transporttechnologies at scale.

The Government is seeking feedback on this paper, which will help to:

¢ shape the final Rure Fuels Strategy

¢ AYFtdzSyOS (GKS RSaAday |yR NRff2dzi 2F (GKS D2 SNy
Future Fuels Fund and the Freight Energy Productivity Prognadh

¢ AYTF2NY GKS LINA2NRAGASA FT2NJ 0KS / 2 YgyaigisteSl t § KQa ¢
where coordination is needed to best integrate electric vehialésthe electricity grid.

t NEINBada 2y (GKS RSTEAOGSNE 2F GKS {dNFXdS3e2Qa LINR2N
Technology Statements and other potentialure Government investment.

The Government aims to create an environment that enables consumer choice, stimulates industry
development and reduces emissiongtie road transport sector. Th8trategywill be underpinned

by Government investments throughe Australian Renewable Energy Age(S®RENA)the Clean
Energy Finance Corporati@@ EFCHong withthe recently announced $741billion Future Fuels
Package and $24.5 million Freight Energy Productivity Protrainfiorms part of the King Review
Techmlogy Canvestment FundThese programand agenciewill be central to the Strateggoing
forward.

Managing the increased uptake of new road transport technologies involves all levels of
government, the community and industrustralian Government fundg will leverage private

sector and state government funding for projects that reduce barriers to the uptake of new vehicle
technologies.
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Introduction

The future of road transport in Australia will consiseahix ofvehicle technologies and fuels.
Inareased availability of new vehicle technologies and refuelling infrastructure will give consumers
more choice, and providadditionalproductivity, emissions reduction, fuel security and air quality
benefits.

In the short to medium term, conventionaéhicles that use petrol and diesel will continue to be the

most popular and widely available vehicles in Aust@id RE 2019aonventional engine

technology is evolving, as is the potential for greater use of biofuels. New technology provides an
opporidzy Aie G2 NBRdzOS SYAaaAirzya FyR 3JFAYy LINRPRAzOGA D

¢tKS ¢2NIRQA fFNBSald GSKAOES YI ydzF I Otecdmddis, I NE RN
including plugn hybrid, battery and hydrogen fuel cell electric vehicles. These new technology

vehicles are currently more expensivepmduce However, the Government is optimistic that this

gap wil steadily reduce over timeotsell at similar pricesr matchconventional petrol and diesel

vehicles through technologicahd production processnprovements. This pace wdlsodepend on

vehicle type and driving behaviour (for example: commercial fleet use compared to private use)

(McKinsey 201.9BNER020).

Currently, closing the total cost of ownership gap vititery electric vehiclsubsidies would not
represent valugor-money. Analysis shows that this would be expected to cost the taxpayer
$195-747 per tonne of carbon dioxide equivalemtepending on the vehicléype and usageThis is
high when compared to thEmissions Reduction Fund price of $16 per tonne of carbon emitted.
This translates to around4$600 to 38,000 over the life of the vehicle, or arourid-40 cents per
kilometre over a 1§ear vehicle life (seetfachment A).

¢KS D2@SNYyYSyiQa FANRG F20dza (2 &adzZlJJ2 NI Fdzi dzZNB 7
consumer choice can be supported and on sectors that can derive the most benefit from adopting
new technologies firsit KA & ¢gAff 06S R2YyS GKNRdzZAK GKS {GNXGS3e

Australiansare alreadymaking the choice to switch to new technologgh as hybride/herethe

total cost of ownershigost gaps small for private ownership arths dosedfor fleet use.Hybrid
salesalmost doubled in the last year, increasing from 31,191 vehicles in 2019 to 60,417 vehicles in
2020(FCAI 2021)n some cases consumers are showing a preference for hybrids over the petrol
equivalent For example,Toyotahas reported that hybrids made up around%6f Camry and Rav4
sales, and around half of all Corolla sate2020(Toyota 2021 Hybrids are a natural choice as
consumers are able to incrementally adjust to the change from a traditional internal comfustio
engine vehicle to a new technology.

Hybrids also have immediate emissions reduction benefits, evenbattery eletric vehicles,

across parts of Australi€urrently,driving a hybrid imanyAustralian states has a lower emissions
intensity profile han driving a battery electric vehiglsee Attachment A)n New South Wales,
Victoria, Queensland and the Australian Capital Territory, consumers will have a lower emissions
impact driving a hybrid over a battery electric vehicle. Only in South Ausaradid asmania does
driving a battery electric vehicle have a sigrihtly lower emissions impact than a hybrid.

I WTESSGa ¥FANE (G QathwallinBarly@éoptibrivith bugine S&sECS UDtngiod S
around 4®o0f new light vehiclesales irr020 (FCAI 2021Jhis large proportion of sales will allow
more Australians to be familiar with new technologiexreasing acceptance and uptake more
widely. Bulk fleet purchasing could also drive vehicle makers to prowiddesrangeand more
affordable new vehicle technology models fustralia.
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If this 40%proportion were applied to hybrid sales, over 24,000 new hybrids were addbdsmess
fleets in the last yealn practiceit is likely that fleet buyers contribute a higher proportionhyfbrid
sales due to their cost advantages over longer distarfeasthe Government fleehybrid vehicles
now make up 28% of the COMCAR fleet after the addition of 45 hybrid Toyota Camrys in 2020.

Battery electric vehicleare also likely to becomeost @mpetitive for fleetsbefore other sectorsn
coming yeardbecause ofeduced fuelling and maintenance costs compat@donventional vehicles
(McKinsey 2019; BNEF 2028g9eAttachment Afor example$ Total cost of ownership is the

primary consideratiorfior fleet managers andvith upfront costsforecast to fall furtheioverthe
comingyears, thisreates an opportunity for uptake imgh usefleet applications This will have nb
only savings benefits for businesses, but will have a bigger impact on emissions reduction in the
transport sector.

Asnew plugin hybrid and battery electric vehicle models come to market, sales are incréBiid-
2020 FCAI 2020EA2020) In Decemler 2020, Aistralians have access 50 different battery
electric plug in hybrid and hybridehicle modelsnot including themultiple optionsof each vehicle
that are often available Twentyeightof these vehiclehave a startingrice under $65,00(see
Attachment Bfor further detailg. Therange ofnew vehicle technologgptionsin the Australian
market isexpected tocontinue to increaseachyear. By 2030,the Department of Industry, Science,
Energy and Resourd@smissions Projections 2020 repéorecastshattery electric vehicle salde
reach £% of annual new vehicle sales in Austréllammonwealth of Australia 2020a)

Enabling this uptakereates a need for new infrastructure, planning and regulatory considerations.
Ensuring consumarhoice andconfidence in buying new vehicle technologéesl accelerating
improvement inenablingtechnologyand infrastructureare prioritiesfor the Government The
D2OSNYYSyiQa FTADBS LINA2NRGE AYAGAIFIGAGEE 64SS
consumer choice.
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Future Fuels Strategy

To create the environment that enables consumer choice,
stimulates industry development and reduces emissions.

We are guided by three principles:

Addressing barriers to the roll out of new
vehicle technologies will increase consumer choice

2 Government investment in early stage technologies can
stimulate the market and private sector investment

3 Access to information can help

people make informed choices

Sal Focusing on five priority
e initiatives

11

EV charging and H2 Early focus Improving Integrating battery Supporting
refuelling infrastructure on commercial information for electric vehicles into Australian innovation
where it's needed fleets motorists and fleets the electricity grid and manufacturing

Underpinned by investment

Existing
ARENA and
CEFC funding

King Review
Technology
Co-Investment Fund

$74.5 million Future Fuels Package

B) (=

Early investment $71.9 million Improving Electric vehicle Domestic $24.5 million
in new vehicle Future Fuels information grid integration Opportunities Freight Energy
technologies Fund through the Green analysis for Future Productivity

and infrastructure Vehicle Guide Fuels study Program

Figurel: Future Fuels StrategyOverview
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The Strategy

Principles

CKS 1 dzaGNIf ALY Dlidhé&ghigled 8y yhiedUainciplésNI G S 3 &

1. Addressing barriers to the roll out of new vehexdnologies will increase consumer choice.

2. Government investment in early stage technologies can stimulate the market and private sector

investment.
3. Access to information can help people make informed choices.

Priority areas

The Government has identified five priority initiatives:

1. Electric vehicle charging and hydrogen refuelling infrastructure where it is needed

Motorists expectonvenient access to refuelling facilities for their vehicles. Coordinating private and
public investment will enable the efficient rollout of charging and refuelling infrastructure. This will
give consumers more confidence to buy battery and hydrogen fuel cell electric vehicles.

2. Early focus on commercial fleets

In 2020, 40% of light vehicles in Austlia were sold to business@SCAI 2021 Business vehicles
generally travel greater distances than private vehicles. Fuel and maintenance savings from new
technologies can help to offset the price premium of buying the new technology. Supporting
commerciafleet investment in new vehicle technologies will also drive uptake from private users, as
fleet vehicles are generally replaced more regularly than private vehicles. This benefits the second
hand market and provides private consumers with second hahétles at lower prices.

3. Improving information for motorists and fleets

New vehicle technologies offer benefits for motorists, but information barriers inhibit consumer
confidence. Historically, incremental developments in vehicle technology have occtiaqrhae
motorists could easily understand. However, battery and hydrogen fuel cell electric vehicles
represent step changes in technology use and the way vehicles are fuelled. Access to reliable, easy
to-understand information is needed to help consumerake informed choices.

4. Integrating battery electric vehicles into the electricity grid

Unmanaged battery electric vehicle charging, especially during peak demand periods, could
contribute to electricity network congestion where battery electric vehiclesancentrated. In
contrast, well managed charging could provide valuable grid support while unlocking benefits for
consumers. Action is needed to influence vehicle charging to reduce network congestion risks, and
help manage electricity demand to benetfie grid.

5. Supporting Australian innovation and manufacturing

Australia has a comparative advantage in high value niche vehicle technology and manufacturing
markets. Enabling opportunities is important to maximise a tviglue export industry.

The priorityinitiatives and objectives are outlined in Figure 2 (over page).
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Priority Initiatives

Objectives

Electric vehicle
charging and
hydrogen refuelling
infrastructure
where it is needed

Early focus
on commercial
fleets

Improving
information
for motorists
and fleets

Integrating

battery electric

vehicles into the
electricity grid

Enable consumer choice by co-investing in the early deployment of public
battery electric vehicle charging and hydrogen fuel cell electric vehicle
refuelling infrastructure

Plan for future infrastructure needs from increased uptake of new vehicle
technologies.

Address barriers to commercial fleet uptake of battery electric and
hydrogen fuel cell electric vehicles to drive uptake

Help freight businesses improve their fleet productivity.

Provide easy-to-understand information to support motorists and small
business choose the vehicle that is right for them

Provide reliable information on the effectiveness of energy efficient heavy
duty vehicle technologies and alternative fuels to enable fleet upgrades.

Understand the opportunities and risks of large scale uptake of battery
electric vehicles to Australia’s electricity supply and demand, and grid
security

Support emerging charging technologies that could support grid security
and unlock additional value for consumers.

Enable research, development and demonstration to support innovative
Australian transport technologies

Leverage Australia’s comparative advantages in high-value niche markets
to capture export opportunities.

Figure2: Future Fuels Strategyriority initiatives and objectives

lfAIYYSYld 6AGK GKS D2@SNYyYSyiduQa FOlAzy 2y 2
The Strategyvill:

¢ adzLILR2 NI GKS RANBOGAZY 2F 1 dzalGNIfAlFQa ¢SOKy2f23
Technology Statement

¢ integrate the transportrelated outcomes of the National Hydrogen Strategy and Bioenergy
Roadmap

¢ build on the ongoing investment in new fisevehicles and infrastructure provided by ARENA
andthe CEFC

¢ build on the work of the Transport and Infrastructure Ministers Meeting, and

¢ 0502YS Iy AYLRNIIyd St SYSy-base EondehEmiSSBBS NY YSy i Q
Reduction Strategy.

CdzNIIKSNJ RSGFAfT 2y (GKS D2@SNYYSyilQaiAtdcinek@ ya 2y 0N
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Have your say

The Government invites feedbaok the priorities and actioni this papetthat are designed to
create an environment that enables consumer degistimulates industry development and reduces
emissions in the road transport sector.

The feedback will inform the final Strategy, the rollout of the Future Fuels Package and Freight
Productivity Programand work by the Commonwealth with states andrieries energy ministers
on nationally relevant issues such as integratioelettric vehicleinto the electricitygrid.

Consultation on the Future Fuels Strategy: Discussion Paper cloBesiay 2April 2021.

The consultation questions are listedthe end of each priority initiative section. You can submit
responses to some or all of the questions in our consultation hub online survega¥@iso upload
a written submission.

Visit our consultation hub to submit your responséps://consult.industry.gov.au/climate
change/futurefuelsstrateqy

For further information, please emdilturefuels@indistry.gov.au

Next steps

Q12021 Q1 & Q22021 First half of 2021

feedback Release Strategy

Consultation on Incorporate

discussion paper

Figure3: Future Fuels Strategylimeline
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Priority initiatives
1. Electric vehicle charging and hydrogen refuelling infrastructure where it is needed

* Enable consumer choice by co-investing in the early deployment of public battery electric
Objectives vehicle charging and hydrogen fuel cell electric vehicle refuelling infrastructure

« Plan for future infrastructure needs from increased uptake of new vehicle technologies.

Address Support Demonstrate Investigate future
Collaborate
battery businesses hydrogen fuel deployment with states
electric vehicle with charging cell electric opportunities o
Actions : 3 , A : and territories
charging blackspots infrastructure vehicle for charging :
to maximise
through the costs to enable refuelling in and refuelling bt
Future Fuels Fund fleet uptake more locations infrastructure P

Issues and gportunities
All motorists expectonvenient access to refuelling facilities for their vehicles.

Lack of access to pulliicavailablechargers is a barrier to consumer and business confidence in
buying battery electric vehicles. PHighybrid and battery electric passenger vehicles cargd
wherever electricity supply is available. While a large proportion of charging will happen at homes
and businesses, this wilbt be an option whereff street parkings not availabléd Commonwealth

of Australia 2Q9a IEA 2020)Motorists also needd know they can travel longer distances and have
easy access to a public charger.

To support uptake, there is a need for more public chargers across metropolitan, regional and rural

L dzA OGN £ Al G2 FA Edrrurtd @i redidhadl sfehs dimfaikedi} [&dly2oisd@palydfewer
chargers because lower population density means a slower increase in demand, reducing the return
on investment. In the absence of commercial providers, state and local governments are considering
installing public chargminfrastructure. However, complexities in planning, grid connection and
installation costs are barriers to the roll out of more chargers.

Commercial vehicles, including trucks and buses, will have varying infrastructure needs depending
on the technology dopted. As new models enter the Australian market, ligtthmercial vehicles

such as vanand utilitiescould use passenger electric vehicle charging infrastructioeever

drivers may be concerned about certainty of acc@&sses, rigid trucks and longui trucks will need
dedicated public charging infrastructure, due to their larger batteries. Charging stations will need to
set up along major transport routes and regional centres to leverage existing network capacity and
support greater range.

Commercia FfSSda gAft Fftaz ySSR Wol Ol G2 o0l6asSQ LINAO

commercial buildings and fleet vehicle parking facilities will likely require electrical upgrades. This
acts as an additional barrier for businessestartincorporaing battery electric vehicles into their

fleet, on top of the change in fleet management practices. This cost could be significant if a business
has a large fleet, or uses larger commercial vehicles such as trucks, and needs substantial electrical
upgradeqChargeTogether Fleets 2020)

For hydrogen refuelling, infrastructure is not available in the same way as conventional liquid
refuelling or battery electric vehicle chargindydrogen refuelling infrastructure will need to develop
in step with industry andhydrogen fuel cell electric vehicle deployment to ensure scale up is
commercially viabl¢Commonwealth of Australi2a019 BITRE 2019bin the National Hydrogen
Strategy, Australian governments have agreed to encourage consortium models to coordinate
supdy and demand, and reduce project risk. Early opportunities for hydrogen fuel cell electric

GSKAOf Sa AyOfdzRS aAdS aLISOAFTAO AYRdAzZAGNRIf dzasSas
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0FasSQ GNIyaLRNI | LILX A Ol G bpolfad Bublid dadsiort]asd regiondlS i @S K A
freight transport.

Sustainable biofuels can be used in conventional vehicles with little or no modification, and offer a
low-carbon alternative for commercial fleets. Biofuels are generally compatible with exigghg f
storage and distribution infrastructurelthough may not be suitable in all ca€&FC and ARENA
2019) The Bioenergy Roadmap veifisess biofuapportunitiesand challenges more detail.

Actions

The Government will ecmvest in the rollout otharging and refuelling infrastructure through the

PTM®d YAffA2Y CdzidzNB CdzSf & CdzyR® ¢ KS Cdzli dzNB CdzSt
Emissions Technology Statement that identifies electric vehicle charging and hydrogen refuelling
infrastructure asé€merginglechnologies.

The Future Fuels Fund will-goy @Sad A GK (GKS LINAGIF (1S o0da$OfaANRIEA QlF F
(seel.l) and demonstrate hydrogen refuelling infrastructure (4e8). Due to its compatibility with
existing refuelling infrastructure, biofuel related projects are exploregriority 2.

The Future Fuels Fund will also support commercial fleet projects thatiak@eelectrical upgrades

and charging installation (sde2). The fund recipients will share knowledge gained in the trials and

LJdzo f A A K WAY@SaidYSyd 3INIRSQ Ay TF2N)NI lingdaftenii 2 A Y T 2 N
electric vehicles into their fleets (sde4 and 1.5). ARENAwill seek input to the Fund program

guidelines anddedback on this paper wilsohelpinform the rollout of the Fund

11! RRNBaa ol GdidSNE St SOUGNRO @OSKAOES WOKINBAY3 ofl
The Government, througARENAhas already committed $2illion to two major projects to install

battery electric vehicle charging stationd2 s SNBER o6& NByYySgl 6fS SySNHe | f 2
highways.

The Government will continuetodoy @Said Ay o0dzZAf RAYy3 ! dzZAdNF f A Qa L
expects applications for the initial round of the Future Fuels Fund to opeabruary2021.Funding

will be focused on making the greatest impact for motoratslit willF RRNX &4 a8 WOKI NAAyYy 3 0o
where private sector investment is not yet commercially viable.

ldzZaGNI €A QA ylFGA2y Il KAIKgLE& OKFNBAY3I ySiaeg2N]

The AustraliarGovernment has comitted $15 million in ARENA funding towards a $5@iion
Evie Networks ultrdast charging network, comprising 42 charging siteaered by renewable
energy. This complements the $6 million ARENA committed in 2018 tomiffibh Chargefox
project to buld an ultrafast network of 21 sites from Adelaide to Brisbane, around Perth and in
Tasmania. With these AREfided networks in place, it will be possible for the average-iug
hybrid and battery electric vehicle on the market today to travel frorsiizme to Adelaide.

In addition Tesla, the Queensland Government, the NRMA and the Royal Automobile Club of
2 S30GSNY !'dza0NI E AL KI @S | aktwdR yGNRAOdzG SR G2 ! dzad»
1.2 Support businesses with charging infrastructure costs to enable fleet uptake

Through the Future Fuels Fund, the Government will support businesses with commercial fleets to
undertake charging installation projects, including electrical upgrasiesh asdr three-phase
power. For example, the Future Fuels Fund could help businesses electrical upgrades and

Future Fuels Strategy: Discussion Paper industry.gov.au 11



install battery chargers at a depot for battery electric delivery trucks, where installation costs might
be a barrier to battery electric vehicle tgike. Consultation with industry on this component of the
Future Fuels Fund will take place in early 2021.

1.3 Demonstrate hydrogen fuel cell electric vehicle refuelling in more locations

Through the Future Fuels Fund, the AustrafBavernment will workwith industry and state
governments to canvest in demonstration hydrogen refuelling stations. This is consistent with the
approach for hydrogen in transport agreed to in the National Hydrogen Strategy. Supporting the
demonstration of refuelling infrasticture will lower the risk for private investors seeking to invest in
hydrogen fuel cell electric vehicles as they become more widely available. Consultation on this
component of the Future Fuels Fund will take plfroen the second half of 2021.

To enabléhydrogen in transport to reach scale, the National Hydrogen Strategy will initially focus on
transport tasks that do not require an extensive network of refuelling stations. Through the National
Hydrogen Strategy, Australian governments have also agresdijport refuelling stations on major

freight and passenger road corridors to support greater range for hydrogen fuel cell electric vehicles.

Additionally, the Governmerttas announce®&70.2millionto support the development of the first
Australian regioal hydrogen export huland supply chaidevelopment The hub will bring hydrogen
users and exporters together in one place, matching demand with supply. This hub model will help
reduce risks and costs for industandacceleratehe use ofhydrogen in theransport sector.

Hydrogen fleet and refuelling demonstration trials

There are several commercial hydrogen fleet and refuelling trials planned and underway. These
include hydrogen fuel cell electric: forklifts, cars, shuttle and regional buses, and fiouckiing

and refineries. These vehicles are supported by demonstration refuelling facilities located across
Australia.

The Australian Government, through ARENA, has already invested over $4 million for hydrogen
transportrelated demonstration projectsncluding with Toyota Australia and BOmited.

1.4 Investigate future deployment opportunities for charging and refuelling infrastructure

The Bureau of Infrastructure and Transport Research Economics (BITRE) is investigating when and
where batteryelectric vehicle fleet market penetration is most likely to develop. This can assist
infrastructure providers assess the commercial viability of future charging locations.

lw9b! A& O2YYAadaaAiAzyAy3a | O2YLX SYSy (!l kepot & (i dzR&
f20F0A2yaQ FT2N) GKS CdzidzZNB CdzSfa CdzyR® 5dzS (2
help inform the priority routes for initial funding rounds.

Through the National Hydrogen Strategy, preliminary work is underway to map andiggiori
hydrogen refuelling infrastructure needs, gaps and opportunities. This work is being undertaken as
part of the National Hydrogen Infrastructure Assessment, which will help guide government and
private sector investment in hydrogen infrastructure, udihg refuelling. An assessment evéry

years will help track infrastructure and hydrogen fuel cell electric vehicle deployment and highlight
priorities for future infrastructure investment&ARENA will consider the findings of tlational
Hydrogen Infrasucture Assessment in future rounds of the Future Fuels Fund.

Future Fuels Strategy: Discussion Paper industry.gov.au 12
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15 Collaborate with states and territories to maximise impact

The Government is working with states and territorigsbilateral agreements to leverage
governmentinfrastructureinvestment infleet projects for battery and hydrogen electric vehicles in
Australia, such as Commonwealth and NSW Bilateral Energy and Emissions Reduction Memorandum
of Understanding.

Australian governments ar@so working to reduce market barriers to uptake. At thiastructure
and Transport Ministers Meeting on 5 June 202dnisters agreed to a work program to address
some of these barriers. The work program includes developing national road signage standards,
providing charging infrastructure installation gumtz for road operators, and progressing
interoperable data and payments standards.

Charging and refuelling infrastructur&uestiors

1. What are the highest prioritgharging and refuellinglackspos that should beconsideredunder
the ARENA administerdeéuture Fuels Furdd

2. What technical issues remain for rolling out recharging and refuetiibgth metropolitan and
regionalblackspds?

3. What are the biggest commercial barriers totaing new charging or refuelling infrastructure?

4. What barriersarethere to co-locating charging with existing infrastructufer examplecamparks
or service stations) compared to standalone charging stations?

5. What informationdo businesesneed to ensure an integrated charging network can be
delivered across Australia?

Future Fuels Strategy: Discussion Paper industry.gov.au 13



2. Early focus on commercial fleets

* Address barriers to commercial fleet uptake of battery electric and hydrogen fuel cell electric
Objectives vehicles to drive uptake

« Help freight businesses improve their fleet productivity.

Support road freight businesses to trial
the latest technology and improve
fleet productivity through the
Freight Energy Productivity Program

Support businesses to incorporate
Actions new vehicle technology into their fleets
through the Future Fuels Program

Issues and opportunities

Heets are an effective pathway for early adoption of new vehicle technologi@82i® 40% of light
vehicles in Australia were sald businesse¢FCAI 2021 Developmentsn this significant segment
could greatly impact the market and vehicle trends more broadly.

Fleet vehicles typically travel further than privately owned vehicles, this results in higher fuel costs
and more frequent servicing. For this reason, the totstof ownership, not just the initial

purchase price, is a key consideration for fleet manaddybrid vehiclesare well suited to fleet use

as themarginallyhigher upfront purchase pricesan befully offset by fuel savingsithin the

@S KA Of RThis beref iS dua t¥ the fuel efficiency advantages of hybrid drivetrains, and
increases with distance travelled.

New vehicle technologies such as battery electric vehicles are expected to have lower fuelling or
private charging costs compareddorventionalinternal combustion engine vehiclé3hey also

have significantly lower expected maintenance costs due to their simpler design. For example, a pre
paid service plan for a Hyundai Kona electric vehicle costs about 40% less than for a Kona with a
conventional enginéHyundai 2020)These reduced costs can help offset tharentprice premium

for new vehicle technology

Uptake in fleet vehicles carelp all Australianbecome more familiar with new technologies. For
AyaidlyOSs Ylyeé | dz (NI f A lvghitl@vaskidaNakilor cénipad$ weicky O S
and they are now becoming increasingly popular with private purchasers. Fleet purchasing could
also stimulge the second hand market for new vehicle technologies. Businesses generally replace
vehicles on a more regular basis than private buyers, which in turn provides a supply of vehicles to
the second hand market at lower prices.

Barriers still remain for fleis to take up new vehicle technologies:

¢ The expected fuel cost savings from a small battery electric vedrieturrently insufficient to
overcome the higher upfront purchase prices compared with conventional vehicles.

¢ Lease costs are generally highedanstandard finance models, as the purchase price for
battery and hydrogen fuel cell electric vehicles is higher than comparative internal combustion
engine models.

¢ There is a perception that battery electric vehicles available today depreciate faster than
internal combustion engine vehicles due to rapid technological development, the small number
of these vehicles available in the market, and uncertainty about thgdwity of lithiumion

11n 2019, electricity was $0.30/kWKEMC (201pand a litre of petrol was $1.43 BITRE (90T8is equates to ~$3.50/100km for an electric vehicle compared to between
$8 and $12/100km for a small to large ICE vehicle.

Future Fuels Strategy: Discussion Paper industry.gov.au 14
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batteries(Gotsis 2018)Consultation with industry suggests this is becoming less of an issue,
particularly as manufacturers are providing extended warranties on batteries.

¢ Concerns about the cost and practicality of installingtie charging infrastructure, especially
in leased or heritage buildings.

¢ Small businesses are often unable to absorb large upfront capital costs and may see lack of
charging infrastructure as a barrier.

¢ Concerns about the availability and safety of hygio refuelling infrastructure.

¢ Concerns about the cost, availability and quality of biofuel blends when used in conventional
vehicles.

COMCAR Electric Vehicle Fleet Trial

Within the Australian Government Department of Finance, COMCAR will under@akeaatrial to
consider the viability of implementing battery electric vehicles in its future vehicle fleet. The focus of
the trial is to investigate and undertake a detailed assessment of charging infrastructure
requirements, costs and implications for CONRO#perations nationally.

It is anticipated that findings from the trial will also provide valuable insights on how to integrate

battery electric vehicles into other Government fleets. This will also progrééS D2 GSNY YSy (i Q&
understanding of available ctging infrastructure and technologies. COMCAR will share its findings

with the Department of Industry, Science, Energy and Resources, and the Australian Government

Fleet, to help inform future decisions on battery electric vehicle use.

In 2019, there were B 960 trucks and vans, and 1,445 buses sold in Ausffaliaksales 2020;
Australasian Bus and Coach 2020¢dium and heavy commercial vehicle fleets have different
operating requirements, and as a result, they have different expected trajectoriesdiondéogy
uptake. Buying trucks and buses is primarily driven by the total cost of ownership, with some
customisation for larger trucks, buses and coaches.

Australia relies heavily on road freight to move food and essential items across the country. The
expert panel examining additional sources of low cost abatement (the King Review) identified
transport as one of the sectors with untapped potential for reducing emissions. The review noted
that to date, the Emissions Reduction Fund has had limited suecasgsntivising emissions

reductions in the sector. The reasons for this include: the complexity of abatement activities and lack
of simple, accessible information; split incentives (such as freight clients paying fuel costs); and
difficulties demonstratig thatabatement is additional (beyond business as usual). The Government
is working to increase patrticipation in tlgmissions Reductidfundby speeding up the

development of methods and reducing the costs of participation.

Previous road freight progran@d studies have identified several challenges to improving energy
efficiency in the sector. This includes limited reliable information on the impacts of energy
productivity measures. Many smatiedium road freight operators often lack the time and resms
to build sufficient knowledge and experience on energy efficiency improvements to confidently
make informed decisions.

Liquid fuels are projected to remain the most commonly used fuels in the heavy freight industry, due
to their high energydensity andconvenience to store and handl€EFC and ARENA 2019; McKinsey
2018) Diesel is the primary liquid fuel used, with Australian diesel sales increasing by 38% between
201011 and 201220 (Commonwealth of Australia 2020b; Commonwealth of Australia 2019c)
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Qustainable biofuels also could offer a low carbon alternative to liquid thelsavoids the

additional purchase depreciation and insurance costs of new vehicle techno{G§&EL and ARENA

2019)2 KAf S 3ANBFGSNI dzaS 2F AdARAYIQ AY Az STDHDNIZ2FYHIET A DY ¥
price premium over conventional fuels can be a barf@mmonwealth of Australia 2019¢h the

medium to longer term, hydrogen fuel cell electric vehicles could be used fodistance freight

due to advantages irange, weight and refuelling times compared to battery electric vehicles. As

such they could complement battery electric vehicle use in larger, heavier vehicle applications and in
longerdistance operation$BITRE 2019b)

In the short to medium term, conwveional vehicles will continue to be the most popular and widely

g AflrofS @SKAOf Sa Ay | dem il suppliespthetGbvedmmanlli@Bs NI | dza
RSOSt 2LISR I O2YLINBKSyaAg@dS 7FdzSt -teinsf@etishdurityggal is) O1 I 3 S d
to enhance fuel securitgy increasing our domestic stockholdingsd support a sovereign refining

capability that meets our needs during an emergency, and into the future. This will secure our local
AYRdza GNB QA OF LI 0 Af A $ikAistralia @anforgths lowleS & thHh QEED T dzSt  LINA C
(Commonwealth of Australia 2019d)

Broad uptake of electric vehicles in fleets will bring emission reduction benefits. The Australian
Government considers tlseemissions reductiobenefits relative to their costn an economywide

basis. For example, the Emissions Reduction Fund was designed to reduce emissions at least cost
and has a price of $16 per tonnBycomparison, bridging the total cost of ownership gap over the

10 year lifespan of a battery electrichiele purchased today woulde high andtost around $95

747 per tonne depending on vehicle type and usésge Attachment A)lhis highcost of abatement

will decline as the upfront pricef battery electric vehicles reduces, but illelyremain a smal

factor in the cost of ownership. Consumers and fleet managers will choose these vehicles based on
fuel cost savings and other benefits as theftgnt price declinesrather than based on emissians

Actions

¢KS { NI GS3e G | Sa help fagirack Satiedy el@ciidNddin@drogeniiui@el OK ( 2
electric vehiclesn the roadmore broadly

The Future Fuels Fund will help businesses overcome barriers to incorporating new vehicle
technology into their fleets (se2.1). The $24.5 million Freight Energy Productivity Program will
focus on increasing the energy productivity of heavy road freight businesses using existing liquid
fuels and future fuels (se2 2). Feedback on this paper will inform thellout of the Fund and the
Program.

2.1 Support businesses to incorporate new vehicle technology into their fleets through the Future
Fuels Fund

The Future Fuels Fund will expand on the CERDarace programs that targeted the needs of
commercial fleet managers and private buyers to encourage low emissions vehicle purchases. The
co-finance programs helped deploy more than 1,100 plugybrid and battery electric vehicles

(CEFC 2020)

The Futue Fuels Fund will support businesses to trial new vehicle technologies and fuel options

across the spectrum of fleet vehicles used in Australia, and help with infrastructure needs. The
WAY@SadyYSyid 3INIRSQ Ay T2NXNI (A 2ayeddoyvther fushastsea gadi T NB Y
use it to inform their own investment decisions. Consultation on the commercial fleet component of

the Future Fuels Fund will take place in early 2021.

Future Fuels Strategy: Discussion Paper industry.gov.au 16



/ 9C/ Qa St SOGNRO GSKAOES RNAOS RI&a
The CEFC has hosted electric vehicle drive days to showcase thr@verg range of commercially
available electric and hybrickhiclemodels. Giving fleet managers and organisations a firsthand

experience to test drive and learn more about pinchybrid and battery electric vehicles helps them
make more informed decisions when investing in their future fleets.

2.2 Support road freight businesses to trial the latest technology and improve fleet productivity
through the Freight Energy Productivity Pragra

Road freight sector businesses will be supported through the Freight Energy Productivity Program.
This program wilhelp heavy road freight businesses assess and evaluate the benefits of new
technologies. For example, these may include aerodynamic @idsitks, new engine technologies
(such as hybrid or electric drivetrains), alternative fuels, and telematics systems that aid more
efficient driving and reduce fuel consumption. The competitive grants program can support
efficiency improvements for diesegehicle fleets as well as vehicle modifications or new vehicle
technologies.

The Freight Energy Productivity Program will also trial more efficient heavy duty vehicle technologies
and publicise the results. This will give businesses the evidesme theg need to justify investing in

more energy efficient heavgluty vehicle fleet technologies and vehicles. Testing could also verify

the efficiency, performance and emissions impacts of biodiesel blends in conventional or hybrid
trucks and evaluate maintenar concerns. Consultation on the Freight Energy Productivity Program
will commence in 2021, with the first trial grants expected to stathansecond half 02021
throughARENA

Early focus on commercial fleeg®Questions

1. What are themainbarriers toaddingnew vehicle technology into light and heavy duty vehicle
fleets?

2. How couldthe Future Fuels Furftelp address these barriers?

3. In what waysdther than directfunding) could the Government assist businesses to increase
uptake of new vehicle technogges in their fleets?

4. Whatspecificcost effective vehicle technologiebould be trialled underthe Freight Energy
ProductivityProgram?
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3. Improving information for motorists and fleets

* Provide easy-to-understand information to support motorists and small business choose the

vehicle that is right for them
Objectives _ _ v
* Provide reliable information on the effectiveness of energy efficient heavy duty vehicle

technologies and alternative fuels to enable fleet upgrades.

Improve Assist the road freight

(¥

Share knowledge Investigate what
information for . . sector with access to
gained from commercial guidance is needed
motorists on new experts to support decisions
Actions fleet trials funded for businesses on ;
vehicle technologies on fleet investment through
through the the taxation
on the Green Vehicle the Freight Energy
Future Fuels Fund of electric vehicles
Guide website Productivity Program

Issues and opportunities

Historically, incremental developmenits vehicle technology occurred at a pavetorists could

easily understand, such as the introduction of seat belts or the pbatef leaded petrol. However,
battery and hydrogen fuel cell electric vehicles represent a step change in technology use and th
way vehicles are fuelled. Technological advancements benefit motorists, but information barriers
inhibit confidence and uptake.

Providing public information to support informed decisioraking is a key priority fadkustralian
governments (Transport andnfrastructure Council 209)9To support motorists and small businesses

to choose the vehicles that are right for them, there is a need for trusted, factual information and
data.Providinge 00Saa (2 adzOK AYyTF2NXNIGA2Yy Odtugde the sk @S
overinvesting in public charging and refuelling infrastruct{ifeenergi 2019)

There is also a need for clear guidance on hew vehiclegechnologies are treated from a taxation
perspective for those that use their vehislor businesgpurposes For examplethose considering
purchasing an electric vehicle may not understand the tax treatment of electric vehicles as a
business expense. This coblel a barrier to electric vehicle uptake for potential buyers.

Actions

The Australian Govement will ensure there is access to reliable, emssynderstand information to
help consumers make informed choices (8ekand3.3). Commercial fleet trials undertaken

Y 2 |

0KNRdJZAK (GKS CdzidzZNBE CdzSt & CdzyR oAttt aKINB WAy@dSal

(see3.2). The Freight Energy Productivity Program will connect heavy freight businesses with experts
and share theenergy efficient technology trial results (s8<)).

3.1 Improve information for motorists on new vehicle technologies on the Green Vehicle Guide
website

The Green Vehicle Guide website will be redeveloped and expanded to include information about
new light vehicle technology available to buy in Australia. This will include information on the
technology available, such as vehicle types, battery sizes, rahggging times, case studies,

ldza GNF €Al Qa OKFNBAY3 ySGg2Nl I YR 2y dzaAy3 o0A27Fd

information on hydrogen fuel cell electric vehicles when they become available for private purchase.

Access to objective inforntian to compare vehicle technologies will allow consumers, stoall
medium businesses and industry stakeholders to make informed choices. Market research will
underpin the upgrade of the Green Vehicle Guide to ensure it provides the information people need
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3.2 Share knowledge gained from commercial fleet trials funded through the Future Fuels Fund

Fleet trials can establish credible reabrld information on performance and costs. Through the
Future Fuels Fund, the Government, trial participants andokelsiuppliers will work together to
mitigate risks by publishing data and communicating resaltselp other businesses and motorists.

The Charge Together Fleet initiative

The Government, through ARENA, announced $460,000 of funding towards a $lidy5@mtrge
Together Fleet initiative. The project aims to help fleet managers build a business case for switching
to battery electric vehicles. Developed by Evenergi in partnership with the Electric Vehicle Council,
the initiative uses an online platfornoteducate businesses on charging their vehicles with

renewable energy and petrol vehicle comparisons.

3.3 Investigate what guidance is needed for businesses on the taxation of electric vehicles

The Australian Taxation Office (ATO) provides advice otidaxa businesses and individuals. The
Government, through the ATO, will investigate and issue updated guidance on the tax treatment of
electric vehicles where appropriate. In particular, it will:

¢ monitor developments in the electric vehicle market aadpgayer requests

¢ assess where further public advice and guidance could be provided

¢ where possible, look to normalise electric vehicle expenses to internal combustion vehicle
expenses in public advice.

3.4 Assist the road freight sector with access to @ggersupport decisions on fleet investment
through the Freight Energy Productivity Program

¢KS CNBAIKG 9YySNHE t NPRdAzOGAGAGE t NRPAINIY gAff LINE
information for heavy freight businesses. The programsuifiportroad freight businesses to access

experts with the skills and knowledge to test, assess and evaluate the benefits of new technologies.
Outcomes of the trials will be published so the wider industry can accurately assess the benefits of

new technologies.

Improving information for motorists and fleetQuestions

1. What is the most important information to provide to motorists and fleets abwew vehicle
technologiesandfuture fuels?

2. What are the highest priority knowledge sharing areas to be targetéatume fleet trials?

3. Whatadditionalguidance do businesses need on technizdhxation matters in relation to new
vehicle purchases?
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4. Integrating battery electric vehicles into the electricity grid

Understand the opportunities and risks of large scale uptake of battery electric vehicles to
Australia’s electricity supply and demand, and grid security

« Support emerging charging technologies that could support grid security and unlock additional
value for consumers.

Research consumer charging Collaborate with energy experts
behaviour and mechanisms and the electric vehicle industry Trial emerging charging
to encourage charging to plan for the integration technologies through
outside of peak electricity of large numbers of battery the Future Fuels Fund
demand periods electric vehicles

Issues and opportunities

Battery electric vehicleharging offers a new form of flexible demand to support the electricity grid,

if well-managed. However, without appropriate planning for large scale uptake, battery electric
GSKAOf Sa 0O2dz R I RRn pgdk petiodSandirknddse cOsks foAsArbeisA 2 Y Q

The overall supply and demand balance across the National Electricity Market (NEM) is not expected
to be materially impacted from an increased uptake of battery electric vehicles in the coming

decade. Figured showsthe estimatedelectricity demandn the NEMrom batteryelectric vehicles

at different rates of fleet penetrationThe graph shows that even if%@f the light vehicle fleetwas

battery electricthis would addaround9%to annualdemandto the National Energy Market and the
Western Australian Wholesale Energy Mari@bmmonwealth of Australia 2021; ABS 2020)

Estimated electricity demand from BEVs at different levels of fleet penetration
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Figure4: The impact of battery eledtrvehicle charging on annual electricity demand

However, a& increased uptake of battery electric vehicles presents new challenges for grid
managers. This is because a large amount of battery electric vehicles charging at the same time

Future Fuels Strategy: Discussion Paper industry.gov.au 20



O2dz R f SINR O yESRGAZYQ gAGKAY (KSfchagidg @2t GF 3S
behaviour increases demand in the daily peak periods between 5 pm and 8 pm, increased network
investment may be required.

Battery electric vehicles are also mobile, which makéaiitler to predict when, where and for how
long they will charge on the network. Grid managers will need new data tools to better forecast
battery electric vehicle charging. Internationally harmonised standards for electric vehicle chargers
could also play role, to ensure charging technology allows consumers to charge at optimum times
for the grid.

Managed well, an increased uptake of battery electric vehicles could provide valuable grid support
while unlocking benefits for consumers. This could be ackiéwyenfluencing charging behaviour
(where, when and for how long) away from daily peak periods and towards lower demand periods.
Shifting charging demand to low or minimum demand periods couldreelpce or delay costly
generation and network investmentbenefitting all energy users by lowering wholesale energy
prices.

Bidirectional charging technology, including vehtdegrid applications, could share excess

electricity with the grid when it is needed. Battery electric vehicles have a large caibatityill

rarely be completely required, as they typically spend about 95% of their lifetime pld&k&d®019)

This makes these vehicles an attractive option to charge during low demand, and discharge during
times of peak demand to the home or the elecity grid. Bidirectional charging is at an early stage

of technological development and further research is needed to understand implications for grid
integration.

These solutions could be supported by work underway to incentivise grid support. The iAnstral
Government, with state and territory governments, tasked the Energy Security Board to develop a
design for a twesided electricity market that could enable distributed energy resources, including
battery electric vehicles, to contribute to system saguand reliability, while improving market
efficiency. A twesided market would better value and reward the services provided by consumers,
including load, generation and system services such as frequency control. This could provide
significant benefitsd energy users, traders, and the energy market and distribution network
operators.

Another factor to consider is the need for public battery electric vehicles to charge quicklyfadlira
350 kW (kilowatt) public chargers have unique impacts on distobutetworks. These chargers can
create high demand for short periods of time, but outside of these periods do not significantly draw
on the network. The network tariff costs charged to companies who instalHastachargers can

affect commercial ratesfaeturn for charging operators while charger use is low. Stakeholders have
differing views on the degree to which network tariff arrangements are-pei$tctive and

appropriate.

Actions

The Australian Government is committed te@ordinatedapproach taintegratingbattery electric
vehicleswith the grid Through the Strategy, the Australi@vernment will take early action (see

4.1) to ensure battery electric vehicle uptake benefits the electricity grid and do¢ impose costs

on other motorists or electricity consumers. To support this, the Government will collaborate with
energy market experts and the electric vehicle industry to plan for large numbers of battery electric

2 The part of the network that typically delivers electricity to end consumers, operated at 240 V in Australia.
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vehicles (sed.2) and trial emerging charging technologies (4e®. Feedbaclon this paper, and
recommendations from actions 4.1 and 4dllinformi KS / 2YY2y St f 6 KQ& | LILINR |
discussions witlstate andterritory energy ministers in 202tb address issues on thetegration of

battery electric vehicles into the grid.

4.1 Research consumer charging behaviour and mechanisms to encourage charging outside of peak
electricity demand periods

As part of theFuture Fuels Packagie Government will undertake a study to better understand
likely consumer behaviour. This will include mechanisms to encourage motorists to charge at periods
of low demand to keep electricity prices low. Work on this study will ottwoughout 2021.

JET Charge making battery electric vehicle charging smarter, cheaper and more user friendly

The CEFC is supporting JET Charge to develop smart charging technology and hardware, through a
$3.5 million equity investment. JET Charge wiliee the cost of smart and connected charging
stations and make them more user friendly. The proprietary technology will ensure battery electric
vehicle charging occurs when the electricity grid can best support it and has the potential to match
charging 6 times when renewable power generation is high.

4.2 Collaborate with energy experts and the electric vehicle industry to plan for the integration of
large numbers of battery electric vehicles

TheGovernment is working collaboratively to consider the lasgale charging demand of battery

electric vehicles in the electricity grid. ARENA, AEMO and the Electric Vehicle Council are leading the
5Aa0NROdzESR 9y SNHE LyGSaNIaGAz2y tNRIANFYQEA O659Lt 0
This group brings taher key representatives from electricity peak bodies, energy market

authorities, the vehicle industry, and consumer associations. The Government, through the

Department of Industry, Science, Energy and Resources and ARENA, is a founding member.

The DEIElectric Vehicle Working Group will see the industry working togaihdssues related to
the integration of battery electric vehicles with electricity grids. In 20268 Working Group led work
to improve data availability, investigate grid integratigarslards for battery electric vehicles, and
explore new tariff designs that encourage efficient network usage.

4.3 Trial emerging charging technologies through the Future Fuels Fund

The Government is supporting emerging charging technology trials throR&MNA. Bidirectional
charging, including vehict®-grid and vehicléo-home applications, offer the potential for battery
electric vehicles to serve as distributed energy storage. Lessons learned from these trials will help to
reduce the commercial, techhagical and behavioural barriers to large scale uptake.

Through the Future Fuels Fund, ARENA will continue-tovest in projects that help demonstrate
emerging charging technologies that support the grid and provide benefits for consumers.
Consultatioron this component of the Future Fuels Fund will take place in 2021.

World-leading vehicleto-grid and smart charging trials

The Government, through ARENA, is supporting several seatting vehiclgo-grid and smart
charging trials, including:
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$2.4 millon in funding to ActewAGL for the Realising Electric Vetuetérid Services project to
demonstrate vehicle¢o-grid services in Australia. The project will deploy 51 Nissan LEAF battery
electric vehicles to provide ancillary services to the National fdégtMarket.

$838,000 in funding to Origin Energy to trial electric vehicle smart charging across the National
Electricity Market. The $2.9 million trial will evaluate the benefits of and barriers to controlled
smart charging, to encourage future parngiation in charge management programs.

$2.9 million in funding to the AGL Electric Vehicle Orchestration Trial. The trial will orchestrate
the charging of 300 vehicles across Queensland, New South Wales, Victoria and South Australia
to show the benefits baery electric vehicles can bring to the grid.

Integrating battery electric vehicles into the griQuestions

1.

What are the highest priority issues to consider when integrating large numbers of battery
electric vehicles into the electricity grid?

What further action is needed to ensure consumers and the electricity grid can benefit from
bidirectional charging technology?

What are the opportunities for tariff innovation or reform to support the rollout of public
charging infrastructure?

How could motoristde incentivised to charge their battery electric vehicles outside periods of
high electricity demand to help keep prices low?
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5. Supporting Australian innovation and manufacturing

* Enable research, development and demonstration to support innovative Australian transport

. technologies
Objectives
* Leverage Australia’'s comparative advantages in high-value niche markets to capture export

opportunities.

2 J &inoortnadk danaration Support Australian manufacturing
™ Actions PP genefe and innovation through the

technologies through ARENA Modern Manufacturing Strategy

Issues and opportunities

Australian vehicle technology and manufacturaggnpanies are focusing on niche markets where
Australia can leverage its comparative advantages to drive grdavtabling opportunities across the
Australian automotive industry value chainraximise a higivalue export industry is important.

The Austrahn industry has a skilled workforce in automotive design and system integration, mining
of critical minerals, and component manufacturing. Australiahiclecomponent manufacturers are
already exploiting opportunities with their recognised expertise asneehicle components,

batteries, fast charging systems, battery cooling technologies, lightweight vehicle body components
and high performance materials such as carbon fibre. Australian industry also has capabilities in
heavy truck and bus and manufactuaed assembly, including trailers and components.

¢ KNP dz3 K estiblishbBid rdsdatctOisstitutionscluding the Cooperative Research Centres
(CRC) Program, support is being provided to the Australian electric vehicle value chain. The Future
Battery Industries CRC and Innovative Manufacturing CRC are delivering technology outputs being
commercialised ¥ industry.

Australian made

There are a broad spectrum of electric vehicle technology and manufacturing companies in Australia
with growth potential in future fuel technologies. For example:

Tritium: a designer and manufacturer of direct current (DC) ¢éasirging infrastructure, is exhibiting
global leadership in their field, gaining significant market share in Australia, New Zealand, Norway,
the United States of America and the United Kingdom. Their Brisbane headquarters now employs
almost 200 staff taneet their growing demand, with a diverse range of skills spanning high tech
engineering, automotive processes and manufacturing.

Nissan Casting Australitn Dandenong, Victoridjissan Casting Australias positioned itself as the
WY2GKSNI LI NYVO FEKAGCE SOLI NI a NisshhMisdildishi AlGance. k ak A y {1 K S
been at the forefront of the manufacturing transition from internal combustion to electric vehicle

powertrain manufacturing.

Australian Clean Energy Electric Vehicle (AEGroup:the AustralianGovernment is supporting
domestic battery electric vehicle manufacturing through a $5 million grant teEACG&roup for an
advanced manufacturing facility and vehtttegrid trial.
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Actions
5.1 Support next generation technologiesough ARENA

The Strategy will support the Technology Investment Roadmap to acceleratete&opment of

low emissions technologie$he Australiaovernment will continue to provide ARENA funding for
projects to drive research, development and innawat This includes investments in novel
sustainable biofuel feedstock plants and hydrogen based fuels to demonstrate their commercial
potential.

5.2 Support Australian manufacturing and innovation through the Modern Manufacturing Strategy

In the 2020621 Budget, the Government announced a $1.5 billion Modern Manufacturing Strategy.

¢tKS a2RSNY alydzFlFI OGdzZNAy3 {GNIFGS3é Aa LINL 2F (K
Australian manufacturers build scale, competitiveness and resilience by focusing aticiain

manufacturing priorities. This includes sectors where there may be opportunities to support future
transportrelated opportunities, such as resources technology and critical minerals processing,

recycling and clean energy, and defence.

[day

Modern Manuacturing Initiative

A key component of the Modern Manufacturing Strategy is the $1.3 bMiodern Manufacturing
Initiative (MMI). The MMI will cdund large manufacturing projects that have broad benefits beyond
individual businesses and support thetidaal Manufacturing Priorities through three targeted
streams:

¢ the Manufacturing Collaboration Streawill provide funding for very large projects that support
businesgo-business and busines$s-research collaboration, to build economies of scale

¢ the Manufacturing Translation Streamiill help manufacturers translate good ideas into
commercial outcomes and invest in r&&D innovation

¢ the Manufacturing Integration Streawill help manufacturers integrate into local and
international supply chains and mais.

Supporting Australian innovation and manufacturi{@uestion

1. 2 KFG NB !'dzAaGNY £ A Qa YI NJ Si -vilue @dtmBsiic akdyexpdrozi dzNB T
outcomes?
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Other Australian Government activities underway

The Australian Governmentusidertaking a range of activities that complement the five priority
initiatives.
Considering the revenue implications of new technology vehicles

Australian and state governments collect levies, fees and charges from all vehicles. The largest

contributor toroadNBE f  § SR NB @Sy dzS A& GKS ! dzaliNFtAlLY D2@SNJ
estimated Fuel Tax Credits, the net gain to the underlying cash balance from the fuel tax system is
expected to be $11.4 billion in 202A1.

The South Australian and Mician governments announced their intentions to introduce a road
user charge for low and zero emissions vehicles as part of their respective 2@dgets.

At the November 2019 Infrastructure and Transport Ministers Meeting, ministers committed to
consicer the revenue implications of new technology vehicles. The Australian Government continues
to work collaboratively with jurisdictions on this matter.

Consulting on improved noxious emissions standards for light and heavy vehicles

Global manufacturerare developng new vehicle and engine technologieslower emissionsThis
includesturbocharged petrol engines with advanced direct injection fuelling systanmhybrid and
electrified powertraingNational Transport Commission 2020)

Australia mandates the Euro 5 and Euro V noxious emissions standards. The Department of
Infrastructure, Transport, Regional Development and Communications (DITRDC) is consulting on the
introduction of improved noxious emissions standards for both lightteealry duty vehicles (known

as Euro 6 and Euro VI respectively).

In October 2020, DITRDC released draft Regulation Impact Statements (RISs) that evaluate whether
the Government should mandate Euro 6 and Euro VI in Aus(édiammonwealth of Australia
202(). Comments on the draft RISs are requested to be provid€@ TRDC by Zeebruary2021.

Evaluating international standards and lessons from overseas experience of installing public charging
infrastructure

Activities across Government are drawing orstass learnt from overseas.
The Infrastructure and Transport Ministers Meeting work program is also working to:

¢ streamline payment options for charging battery electric vehicles

¢ integrate electric vehicles into registration data, and

¢ develop guidelines tsupport the installation of charging and refuelling infrastructure, and
national signage standards to help identify charging and refuelling infrastructure.

DITRDC is leading work to consider whether to adopt international standards around Acoustic
VehicleAlerting Systems for hybrid, battery electric and hydrogen fuel cell electric vehicles.

Harmonising the measurement of battery electric vehicle charging

The National Measurement Institute (NMI) develops and maintains physical measurement standards
to underpin the measurement of energy by battery electric vehicle charging stations. The NMI is
chairing an international technical committee to develop a harmonised standard for the
measurement of energy by battery electric vehicle charging stations. This syoaktiof an
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International Organisation of Legal Metrology (OIML) project that is updating the standard for

electricity meters (OIML R 46) to provide greater support for new technology. The NMI is engaging

with industry and consumers to ensure the standaré NISa ! dzA i N> f A Qa ySSRao

Leveraginghe Bioenergy Roadmap

Biofuels offer opportunities for emissions reduction, particularly for heavy duty vehicle fleets.
Biofuels contribute around 0.4% of transport fuel consumption in Austf@iemonwealth of
Australia 2026). Low oil prices, performance concerns and the low availability of biofuels have
made it hard for fleet operators to take advantage of these opportunities.

The Minister for Energy and Emissions Reduction requested AREN¥elop a Bioenergy
RoadmapThis Roadmapill investigate ways the bioenergy sector can stimulate regional
development, enhance energy security and help Australia further reduce its emidBiohsel trials

in vehicle fleets will be eligible for suppdrom the Future Fuels Fund, where Government support
is necessary to undertake projects that will provide information froniciwlother businesses can
learn.

Funding research to assess domestic opportunities for future transport fuels

Alternative energy sarces for transport could reduce import requirements of liquid fuels, diversify
fuel options and create opportunities for Australian busineg§gsnmonwealth of Australia 2019c¢)

As part of the Future Fuels Package, the Austr&imrernment will fund resarch to model

l dzZA GNJ £ Al Q& FdzidzNB GNI yalL2Z NI FdzSf YAED® ¢KAA
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package, to ensure Australians haweess to fuel when they need it.
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Glossary

Battery electric vehicl§BEV) An electric vehicle that exclusively uses chemical energy stored in
rechargeable battery packs to power at least one electric motor with no secondary source of
propulsion.

Bidirectional chargingA blanket term covering both vehiete-home (behind the meter), and
vehicleto-grid (V2G) (exporting electricity from a battery electric vehicle battery to the electricity

grid).

Biofuels Biofuels are a class of renewable energy deriveohfliving materials. The most common
transport biofuels are ethanol, biodiesel and renewable diesel.

Charging / rechargingThe process of restoring electrical energy in a battery or a batipeyated
vehicle by connecting it to a power supply.

Conventimal internal combustion engine (ICEghicle A conventional vehicle is a vehicle with only
an internal combustion engirgystem.

=N
A

Electricvehicll C2NJ GKS LJzN1}2aSa 2F GKS {dNrdS3e:z
vehicles, plugn hybrid electric vehicles and hydrogen fuel cell electric vehicles.

Fleet vehicle A vehicle owned or leased by a business.

Hybrid vehicle:A hybrid vehicleombines a conventional internal combustion engine (ICE) system
with abattery electric propulsiorsystem (hybrid vehicle drivetrainfhe batteries in a hybrid vehicle
arerecharged by its oivoard engine and generatanly.

Hydrogen fuel cell electric vehiclg=CEV)An electric vehicle that uses electricity from a fuel cell
powered by compressed hyalgen, rather than electricity from batteries.

Green Vehicle Guid¢ ¢ KS ! dzZaGNF f Ay D2@OSNYYSyaQa ¢Soairi
environmental performance of new light vehicles sold in Australia.

Heavy duty vehicleVehicles with over 4.5 tonnegoss vehicle mass.

Last mile deliveryIn a product's journey from warehouse shelf to customer doorstep, the "last
mile" of delivery is the final step of the process.

Light vehicle A vehicle of up to 3.5 tonnes gross vehicle mass.

Light commercial velule: Motor vehicles constructed to carry goods or specialised equipment that
are less than or equal to 3.5 tonnes gross vehicle mass, such as utility vehicles, panel vans, cab
chassis vehicles and goods vans.

Plugin hybrid electric vehicld PHEV)A hybrd electric vehicle whose battery can be recharged by
plugging it into an external source of electric power, as well as by it®ard engine and generator.

Public chargingElectric vehicle charging at facilities that are available to the general pablic,
opposed to private charging facilities with limited access.

Zero emissions vehicle¥ehicles that are able to operate with zero tailpipe emissions. Lifecycle
emissions depend on the emissions intensity of the electricity or fuel supplied to the vehicle
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Attachment A: Cost walkg Total cost of ownershipcomparison

The Government is optimistic that thetal cost of ownership (TC@ap betweerbattery electric
vehicles and internal combustion engine vehiclesfwither closeas costs declingechnology
improvesand mass productioimcrease. This haglready happened with hybrid vehicleshich has
resulted in more Australians choosing this new vehicle technoldgwever, the pace of this cost
reductionfor other technologiess dependent on several factorsgcindingreduction in the cost of
new vehicletechnologiesand manufacturingvehicle type (for example, battery size) and consumer
driving behaviour (for example, commercial fleet use versus private use).

Tablel shows the path for battery electric and hybrid vehicles to re&Ciparity with conventional
petrol vehicles under privatdleetand commercial use scenarios. In high use cases, hybrid \&hicle
already have a lower cost of ownership than conventional vehicles. Fuel savings and maintenance
costs of battery electric vehicles already bridge some of the gap to conventional petrol vehicles.
Forecast reductions irhe upfront prices in the comingears could make battery electric vehicles a
rationaleconomic choice, particularly for light vehicles in business fleets.

The following cost walk through table is fthustrative purposes only. The outcomes of individual
examples would depend on many factors. Detail on the methodology for the table is at the end of
this attachment.

Tablel: Cost walk through examples

BEV / Hybridsavings

TCO ICE TCOBEV Additional Remaining TCO

Vehicle type and  vehicle /Hybrid cost forBEV / & gapfor BEV / (;%Zttéo
model ($ per ($ per Hybrid Fuel Maintenance Cartéqtn Hybrid $ per
km km $ per km : i el $ per km
) ) ($p ) savings savings benefit ($p ) tonne)
Small private
vehicle
Toyota Corolla 0.655 0.988 0.332 0.035 -0.008 0.001 0.304 531
(ICE) vs Nissan
Leaf (BEV)
Small private
vehicle
Toyota Corolla 0.669 0.671 0.002 0.026 0.000 0.001 -0.025 3.60

(ICE) vs Toyota
Corolla (Hybrid)

Small fleet

vehicle

Toyota Corolla 0.329 0.451 0.122 0.035 -0.008 0.001 0.095 195
(ICE) vs Nissan

Leaf (BEV)

Small fleet

vehicle

Toyota Corolla 0.241 0.223 -0.018 0.026 0.000 0.001 -0.045 -29
(ICE) vs Toyota

Corolla (Hybrid)

Small light
commercial
vehicle

Renault Kangoo
(ICE) vs Renault
Kangoo (BEV)

0.730 1.198 0.467 0.046 0.030 0.001 0.390 747
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As shown imablel, some hybrid vehicles are already cost effectideen used as a fleet vehicle.
Because of this, the Australian taxi industry has driven uptake of hytoritie point thattaxi fleets
are mostly hybrid vehiclegDrive 2@0). The price premium for hybrid vehicles has declined over
time, so even private vehicle purchasers are able to offset this price premitinm 2 to 5 years,
depending on distance travelle@ost competitiveness has led tglinid versions of some vehicle
modelsgrowing from6-20% of sales in 2017 &D-70% in 2@0 (Toyota 2019 Toyota 2@1).
Similarly, a the price obattery electric vehicles becomes more competititteese could become
the rationaleconomic choice foprivate and fleet buyers

Thee is acarbon creditvalueof 0.1 cents per kilometrshown inTablel: Cost walk through
exampleghat represents thevalue of carbon credis from substituting conventional vehicsavith
battery electricor hybridvehicles, at an assumedEmissions Reduction Fupdce of$16 per tonne
of carbon emitted Thisvalue isbased orreplacing aconventionalpetrol vehicle with a battery
electric vehicle chargedt the projectedaveragegrid emissions intensity oveahe next5 years.
Electricity gricemissionsare projectedto continue decliningn the future(Commonwealth of
Australia 2020a)

Table 2 showdhere is still a significant cost of ownership gap over the life of an electric vehicle.
Bridging the total cost of ownership gap over the 10 year lifespamtutteryelectric vehicle
purchased todayvould cost an estimate®195-747 per tonne Thistranslates to around 4,500 to
$8,000 over the life of the vehicle (excluding hybrids), or arod@40 cents per kilometre over a 10
year vehicle life.

For hybrids, in the fleet usagexample, there is no longer a total cost of ownership gap. In
compari®n to an electric vehicle, the abatement cadta small private hybrid vehicle is much
smaller at $3.60 per tonne. This translate only $30.® over the life of the vehicle.

The highcost of abatemenfor electric vehiclesvill decline as the upfronprice of battery electric
vehicles reducedroviding Government subsidiéw battery electricvehiclesat this high costvould
not represent valudor-money fortaxpayerscompared to theEmission®keduction Fungrice of

$16 per tonne Similarlyjntroducing policyto phase out or bainternal combustion engine vehicles
would limit consumer choice, preventing Australians from driving the vehiclespitedgr.

Table2: Cost oftarbon abatementnd Total Cost of Ownershipgap

Vehicle type and model Abatement cost ($ per tonne) Total cost of ownership gap ($)
fg;]illl eprivate -II\-I?sysO;i E:g?l(lgélvc)E) vs 531 4,555

T o
Small fleet Il(l)syso;?\‘ E;?I(Igélvc)a * 195 6,264
e e
fgnnﬂg?g; Renault Kangoo (ICE) vs 747 7.980
vehicle Renault Kangoo (BEV)

Thisanalysisshows why thesovernment isfocusingon closing the gap through technological
improvementsand consumer choicdeasures as part of the five priority initiatives including
prioritisingthe roll out of charging and refuelling infrastructutaking an east focuson supporting
uptake in commercidleets and improving information for consumesdl bethe best way forward
for all Australians.

Future Fuels Strategy: Discussion Paper industry.gov.au 32



Methodology

The total cost of ownership of vehicles is dependent on the costs of financing and operating the
vehicle. Analysis of the total cost of ownershifgablel: Cost walk through exampl@scounts for
financing costs for the full purchase price of the vehicle &werars, plus allowance for depreciation
of commercial vehicle®epreciation for private vehicles is not considered in these chahis total
cod also includes fuel costs, maintenance and registration dueted orowning a vehicle ilNew
South WalesThe analysis is based anaverage annual distance of ¥®0kilometres for private
vehicles, 17,100 kilometres for light commercial vehi¢B2019)and an estimateds1,300
kilometres forfleet vehicles

While vehicle models were chosen to provide equivalent specifications, costs of ownership varies
with choice of models. Insurance costs have not been included in the analysis and depreatason r
are assumed to average 12.5% annually for commercial veRig@lestricity coss are assumedat
$0.30/kWh, compared to $1.48tre for petrol* Financingestimatesare from CANSTARO020)°

Costs do not account for any bulk discounts.

ForFigureb and Figure @below, the emissions athe Nissan Ledfattery electric vehicle charging in

different jurisdictions and grids was calculatesingS YA 2 aA 2y a Tl O0G2NAR F2NJ ! dza i
averagedver the period of 2021 to 202&anmonwealth of Australia, 20204Emissions for the
conventionaland hybrid vehiclesand battery electrizvehicle energy consumptiafwh/km)were

sourced from the Green Vehicle Guide (Commonwealth of Australia, 20Fiyure 6the cost of

abatement by jurisdiction and grid was calculatesingthe abatement cosfor the Nissan Leaf

battery electric vehicleompared to conventional and hybrid Toyota Corollas

GComparison oemissions

Hybridvehicleshave immediate emissions reduction benefits across many areas of Australia, even
compared tobattery electric vehiclegzigure5 showsconsumers will have a lower emissions impact
driving a hybrid over a battery electric vehiagleNew South Wales, Victoria, Queensland and the
Australian Capital TerritoryOnly in Souttustralia and Tasmania does driving a battery electric
vehicle have a significantly lower emissions impact.

3Basedonthe ATQAa &GN} A3IKO fAYyS YSGiK2R® { S Hedictohslwbrirdlatetdar@pensed/depkcidtiond-vehi@ed/l ENJ ( Sa®Ay T2kl E
41n 2019, electricity was $0.30/kWAEMC 2019 and a litre of petrol was $1.43 (BITRE 2019his equates to ~$3.50/100 km for an electric vehicle compared to

between $8 and $12/100 km for a small to large |€Effiale.

5 Borrowing the whole vehicle price through NRMer5 years.

6aSS G(GlIofS WLYRANBOG {02LS H I yB dISO2THSKeeS Rehide \Glideans!igsScofel3 Omisibids Br ICEXeshifl&sa / hH
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Comparison of light vehicle emissions across jurisdictions and grids
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Figure5: Comparison of light vehicle emissions acrasstralianjurisdictions and grids
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Cost of abatement comparison by jurisdiction / grid

$700
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TAS SA NSW/ACT VIC QLD Australia NEM SWIS NWIS DKIS
-5100
M Electric passenger ~ M Electricfleet  mHybrid fleet Hybrid passenger

Vehicle type Aus NEM

Electric $115.7 $207.0 $572.1 $591.6 $627.5 $531.3 $536.2 $458.0 $464.5 $472.7
Sassbnger . . . . . . . . . .
Electric fleet $425  $76.1 $210.3 $217.5 $230.7 $1954 $197.2 $168.4 $170.8 $173.8
Hybrid fleet $29.0  -$29.0 -$29.0 -$29.0 -$29.0 -$29.0 -$29.0 -$29.0 -$29.0 -$29.0
Hybrid

Dassenger $3.6  $3.6 $3.6 $3.6 $3.6 $36 $36 $36  $36  $3.6

Figure6: Cost of abatement aoparison($/tonne)by jurisdiction / grid
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Attachment B: Electric vehicle models in thAustralian market
December 2020

Table3 showsAustraliansurrentlyhave access t60 electric vehicle modelmcluding21 hybrid
vehicles16 plugin hybrid vehiclesnd 13 battery electric A number of these models also come in
different battery and power specificationSixbattery electricmodels 4 plug in hybridand 18
hybrid modelsare availableunder $65,000.

Table4 shows thenew electric vehiclethat may be available in Australia in the near future
including2 hydrogen fuel cell vehiclealthough thesewill not be for sale to the public

Table3: Hybridand electric vehicles available in Australleecember 2020

BEV/FCEV/ Battery
Models PHEV/  Size Range  Price" CEmperEncles  CenmpaEle
: Powered Vehiclé ICE price
Hybrid ()
e-tron Audi Q7 50 TDI
i Quatro 50 BEY SuV 336 $137,100 Quattro $112,900
e-tron Audi Q750 TDI
Quattro 55 BEV SuUv 436 $169,950 Quattro $112,900
330e PHEV Sedan 60 $77,257 BMW 3 Series 320i $68,900
BMW i8 PHEV Sports 55 $318,900 2020 BMW M8 $354,900
i3 BEV SuUv 260 $70,900 BMW1 Series 118i $51,208
MINI Countryman PHEV Mini 19 $57,200 MINI Countryman $50,662
Honda f;cord VF fybrid  Sedan  N/A $50,490  Honda Accord VIIX ~ $47,990
loniqg (2) PHEV/BEV Sedan 63-311 :jgg%gc Elantra Sport $35,412
. $60,140¢  Hyundai Kona
Hyundai Kona (2) BEV SuUvV 449 $64.490 Highlander $40,200
. . . Hyundai Kona
loniq Hybrid ~ Hybrid Hatch N/A $35,140 Highlander $40,200
Jaguar | PACE BEV SuUv 470 $119,000 EPACE $62,730
La?1d $128,200 $97,729
Rover Range Rover PHEV Suv 48 G Range Rover Sport $1’79 201
$175,101 G113,
CT 200h Hybrid Hatch  N/A $47,575 gg"ovr\: 1 Series 118IM ¢16 990
ES 300h Hybrid Sedan N/A $60,488 Lexus IS 300 $60,500
IS 300h Hybrid Sedan N/A $63,500 Lexus IS 300 $60,500
UX 250h Hybrid ;m”y N/A $52,958  Lexus UX200 kury  $55,500
Lexus LC 500h Hybrid '(‘:‘gﬁgé’ N/A $190,350 Lexus LC LC500 Autc $189,792
. Luxury Lexus LS 500 Sports
LS 500h Hybrid Sedan N/A $194,388 Luxury Sedan $194,136
NX 300h Hybrid SuUv N/A $58,200 Lexus NX 300 2WD  $55,700
. SuUvV LexusRX450hL Luxury
RX 450h Hybrid N/A $91,090 Auto 4x4 $93,858
MercedesBenz GLC
EQC BEV SuUv 434 $137,900 Class GLCA43 AMG $110,892
Hatch/ $62,000¢ $50,700¢
Mercedes A250e PHEV Sedan 73 $64,600 Mercedes A250 $59,700
Benz Mercedes &lass
C300e PHEV Sedan 52 $82,300 C300 Auto $74,200
GLC300e PHEV SuUvV 46 $83,500 Mercedes GLC300 $79,335

7 Based on 2020 models aslat December 2020 and represent the enkeyel new vehicle price provided by manufacturers (Redbook.com.au).
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Models®

BEV/FCEV/
PHEV/

Battery
Range

Comparable ICE
Powered Vehiclé

Comparable

ICE price

Hybrid (km)
E300e PHEV Sedan 50 $119,600 'g";égedes EClass  4113,036
Mitsubishi Outlander ~ PHEV ~ SUV 54 $47,390 'é“stszuf'sm Outlander ¢34 490
Leaf BEV Small car 270 $49,990 Toyota Corolla SX $32,014
Nissan Z?thf'”de’ Hybrid ~ SUV  NIA $62,140  Nissan Pathfinder ST $48,840
Cayenne E Porsche Cayenne S
hybrid PHEV Wagon 42¢44  $136,700 9YA $156,200
Porsche ‘
Panamera € ey Sedan  50-51 $2m400 orschesdllCarera. oq, 5q,
Hybrid 992
Light
Kangoo Renault Kangoo
Renault MAX| BEV commer 200 $49,990 Compact SWB $25,990
cial van
XV Hybrid Hybrid SuUv N/A $35,580 Subaru XV2.0 AWD $31,610
Subaru Forester . Subaru Forester AWLC
Hybrid Hybrid SUvV N/A $39,990 2 5i S5 Auto $35,190
$119,990
Model S BEV Sedan 328 G Porsche Panamera 4 $219,200
$189,990
$138,990 $133,900
Tesla Model X BEV Suv gig C 2020 BMW X7 -
$153,990 $179,900
460¢ $66,900¢  BMW 3 Series 320i $65,900
Model 3 BEV Sedan  gg $102,469 2020 BMW M3 $154,900
E‘;’l‘gf‘l dsx Hybrid Hatch  NI/A $29,020  Toyota Yaris SX $27,020
Corolla . Hatch/ 2020Toyota Corolla
Hybrid Hybrid Sedan NIA $27,395 Ascent Sport Auto $25,395
ﬁ;g‘r :?j/ Hybrid Sedan N/A $31,790  Toyota Camry $28,990
Toyota  pis Hybrid Hatch  N/A $37,890 ;ﬁ{gta Corolla SX ¢35 014
Prius V Hybrid Wagon  N/A $37,590 ;ﬁi’;’ta Corolla SX 45 795
RAV4 Hybrid Hybrid SuUv N/A $36,790 Toyota RAV4 GX $32,290
GHRKoba Hybrid SUV N/A $37,665 Koba GHR $34,690
Yaris Cross  Hybrid SUV N/A $28,990  Toyota Yaris SX $27,020
XC9o0 T8 PHEV Sedan 45 $114,990 Volvo XC90 T6 $96,990
XC60 T8 Volvo XC60
Voo Polestar PHEV SUvV 45 $98,990 T6 RDesign $78,990
S60 T8 PHEV Sedan 49 $84,990 Volvo S60 TB-Design $64,990
Volvo V6OT5
V60 T8 PHEV Wagon 49 $86,990 Momentum $56,990
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Table4: Hybrid and electric vehicles which may be available in Australia in the near future

Battery

Range Indicative Comparable ICE Comparable
g Price Vehicle® ICE price
(km)
Mini - Mini Countryman
MINI electric BEV Mini 270 $54,800 Classic Auto $50,662
BMW iX BEV suy 990 TBC BMW1 Series 118 g5 208
M Sport
Lexus UX300e BEV SUV 400 TBC Lexus UX200 $52,958
MG ZSEssence
MG ZSEV BEV SUvV 262 $46,990 Auto 2WD $29,490
Nissan Leafe+  BEV small 55, TBC Toyota Corolla SX ¢35 514
car Auto
Mazda MX-30 BEV SUV 224 TBC Mazda C>30 $29,980
$190,400¢ Porsche 911
Porsche Taycan BEV Sedan 365¢420 338,500 Carrera 992 $258,200
Volvo XC40 PHEV/BEV SUV 46 ¢ 400 $64,990 Volvo X&10 $54,114
Polestar 2 BEV Wagon 500 $95,050 Volvo S60 T5 $64,990
ﬁ?gtr‘i"‘dFe Hybrid ~ SUV  N/A TBC Hyundai Santa Fe $44,990
Hyundai Kona
Hyundai Kona EV BEV SUV 484 $64,490 Highlander $40,200
lonig5  BEV suv  TBC TBC i{j"tgﬂa Sport $35,412
Nexd™* FCEV SUV 666 TBC Hyundai Tucson  $29,990
Sorento Hybrid/ SUvV 480 TBC Kia Sorento $43,690
. PHEV
Kia e-Niro/e-
Soul BEV SuUvV TBC TBC Kia Sportage $29,790
Tesla Model Y BEV SUV 505 TBC BMW X3 M40i $111,900
E}'/‘:)?%r Hybrid ~ SUV  N/A TBC ToyotaKluger  $51,098
Toyota -
Mirai**  FCEV Sedan > 600 TBC BMW1 Series 118 451 208
M Sport
Volkswagen 1D.4 BEV SUV 520 TBC Tiguan 162TSI g5 1 g
Highline Allspace

*Some models have been combingde to the range ofnodelconfigurations availablé€Every individual model may not
appear in this list

** Price information based on publicly available information based on 2020 models as at 17 December 2020. Prices were
sourced from Redbook wherever available, and represent v vehicle price provided by manufacturers.

*ok ok

At the time of writing, this vehicle was available in limited numbers for lease to fleets but not on the general market.

A Comparable ICE vehicle is for indicative purposes only and should not be consslarkkifor-like comparison in all
instances.

#Prices of vehicles that may be available in the futuae not been supplied by manufacturers, andubject to change.
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AttachmentC Government actions on low emissions transport
technologies

TheAustralian Government's recent announcements

In September 2020, the Australian Government announced $1.9 billion to invest in new energy
technologies. The Government dedicated nearly $100 million in transport technology measures,
including a $74.5 millioRuture Fuels Package. Through the King Review TechnolegyeStment
Fund, the Government has dedicated $24.5 million to a Freight Energy Productivity Program. This
funding expands on the previous funding on new fuels, vehicles and infrastructure trARIGNA

and the CEFC. Since 2016, ARENA has invegtdc$Hion in grant funding and the CEFC has
provided over $139.9 million in financing to new vehicle technology projects and studies.

¢tKS ¢SOKy2ft238 LYy@SadyYSyd w2lmems LIQA [ 26 9YAAdaAz2y
The First Low Emissions Technology Statement identifies vehicle charging and refuelling

infrastructure as an emerging technology as they are the focus of existing policies and funding

support. Battery, hybrid and pldg hybrid electric vehicles andore efficient internal combustion

SyairyS @SKAOftSa FlLff AydG2z GKS Wgl GOKAY3I ONRSTF (¢
monitor these technologies and ensure consumers can choose these where it makes sense for them

to do so.

National Hydroge®trategy

Through the National Hydrogen Strategy, Australian governments have articulated a shared vision of
hydrogen being a clean, cost competitive fuel option for Australia. The Government recognises
hydrogen as an alternative transport fuel that complents battery electric vehicles, in particular for
heavy duty and long range applications.

Bioenergy Roadmap

The Government, through ARENg\developing the Bioenergy Roadmap. The Roadmap will

consider, amongst other things, the potential for biofuels to lower emissions in the industrial and

0N YALR NI aSO02NAEX FyYyR O2y(iNROGdziS Y2NB ONRBLI Rt &

Infrastructure and Trahs2 NIi a Ay A dGSNDa aSSiAy3

Thelnfrastructure and Transport Ministers Meeting (previously Tmansport and Infrastructure
Councilplays a key role in delivering national reforms to improve the efficiency, safety and

LINE RdzOG A DA (& 27F ¢ adzhtiarsport systeMs. The FutunedFuels Stidreny witNalild
on their work program focusing on zero and low emissions vehicles.

Long Term Emissions Reduction Strategy

¢KS CdzidzNBE CdzSfa {GNIXGS3e oAttt 0S | y-bakedLIANI | y i ¢
Term Emissions Reduction Strategy, which willdbeased beforéhe 2021 United Nations Climate
Change Conference known as CQP26
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