€0 Strategy 9

Adopt island-appropriate
electric vehicles




@‘ Covering today ...

* Introduction ... behind the change

* Transport options for Pacific Islands
* ...and their fit going forward

* The change process and roadmaps
* Post-vehicle use batteries

*  Wrap up.




D Why change? - giobal and Pacificerivers

Why change?

... global and Pacific drivers

We need urgent
and significant
change

We have increasing
access to many new
affordable tools

We have new minds
providing new thinking
and new solutions

=g = @
&




Increasing number of transport technologies to consider




An example of change in the marine sector ...




An example of change in the marine sector ...
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What would a
trickle down of
some of these
technology
advancement look
like in the Pacific?




Improved road transport options already here ... and also in development




@f Need for change ... from cars first to pedestrians first

Pedestrians
Cycling &
e-micromobility
Freight &
services

Taxis & rlde

sharing
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Current priorities Sustainable transport priorities

The sustainable transport paradigm ... from Navigating Island Futures in Transport (NIFTY)




@’ Navigating Island Futures in Transport (NIFTY)
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* Aguide and tool for developing national transport Navigating Istand Fut

strategies for Small Island Developing States.

« Work led by Nicole Baker, funded by the New Zealand
Ministry of Foreign Affairs and Trade (MFAT). - O _——

« Considered 37 current or potentially future 4 e
‘mainstream’ transport modes and services across 8 ; oS e
themes:

« Walking and micromobility
« Small format vehicles

* Medium format vehicles

» Large format vehicles

» Sea Transport

« Domestic aviation

* Energy and fuels

» Digital infrastructure
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regional PIC” assessment ...

The 37 transport options: with their genera
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g%‘ 2 Results of fitness assessment (using short-version of NIFTY methodology)

‘Fitness score' looking out 15 years
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Short-version assessment criteria:

Overall suitability (now and future).
Technology outlook (now and future).
Affordability (now and future, etc).
Convenience, comfort, safety, etc.
Infrastructure/supporting services reqtmts.
Environ footprint (in-service and end-of-life)

0 H T N L] L]
Different e-Vehicle Types and Applications

Score
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Themes identified, for PIC settings ...
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Pedestrianization is very
valuable/important now and in the
future - but requires changes to
infrastructure.

Micromobility is becoming
valuable ... but requires changes
to infrastructure to better utilize.
Expect use of e2Ws to develop.
Expect a shift from petrol (ICE) to
BEVs, and BAU up take of
ordinary hybrids in medium term.
For some, ICE PT buses play an
important role today, but expect a
shift to e-buses.

Expect entry of hybrid trucks to be
reserved and at-scale entry of e-
trucks to be delayed.

Med term: fuel substitutes for
petrol and diesel fuels unlikely to
feature significantly - e-options.
Significant opportunities for
improving existing transport
through use of digital
technologies.
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Cost a significant consideration for prospective purchasers of vehicles

Total Costs of Ownership (TCO, USS/km) for Various Vehicle Types and Services
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%" e-Vehicle upfront cost and TCO expected to decrease over time

Electric Vehicles Are Cheaper Than Combustion Models In
China

Average vehicle transaction price by drivetrain
/ Battery-electric / Plug-in hybrid ~/ Hybrid ./ Internal combustion engine

e $50,000
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_-ﬁ,_‘s:-:""ﬂ__.’-‘-_p-
20,000
I I 1 I I I
2018 2019 2020 2021 2022 2023

Source: BloomberaNEF. China Automotive Technoloav and Research Center.




%" e-Vehicle upfront cost and TCO expected to decrease over time

Lithium-ion Battery Prices Are Dropping Fast
Battery pack prices in China

/Z Lithium iron phosphate (LFP) packs / Nickel manganese cobalt (NMC) packs
High nickel NMC packs

$200/kWh

150

“ 100
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0
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May  Jul Oct Jan Apr Jul Oct Jan Apr

2022 2023 2024

Source: BloombergNEF, ICC Battery




The opportunities are now real!

]
- B4
Increasing electric vehicle opportunities ... ¥
* Local market:
* Where mode shift 2 cost shift ... e.g., replacement of
petrol car with e-bike.
 Where distances travelled are high ... e.g., some taxis.
* Where uptake encouraged/normalised in community.
* Due to fit with low road speed and quiet villages ...
* As upfront cost and TCO of electric vehicles decrease:
* Recent significant decrease in cost of batteries.
* Increasing market competition (including related to the
saturation of Chinese domestic market).

= when will e-vehicles become normalised in the Pacific?
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Cost a significant parameter for prospective purchasers of vehicles

4 )

it is not “if”, itis “when” ...
Electric vehicle technology will become a significant component of
Pacific Island transport at some time in the future.
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@‘ Stages of evolution of new technology ...

Example of stages of evolution of EVs

|

Vehicle
Numbers

A

\ e

Becoming EV Ready




@‘ Stages of evolution of new technology ...

Example of stages of evolution of EVs

A

[ What is best to do now,
vehicle to prepare for the Answers a question of one
Numbers

Pacific for this future? Prime Minister: “why are we

looking at this right now?”

Planning Familiarisation

\ | Time

\ —_—

2025 Becoming EV Ready 2040




For larger EVs, transport and electricity supply must be considered together

Potential new demand
from plugging in many
EVs after arriving home
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* Time of Use (TOU) energy billing initially, but may not be sufficient in future.
° At some time in the future, unmanaged charging will be unacceptable.

* - Third-party controlled “smart chargers” for certainty.

° Expect EVs to support the grid in the future.




@‘ Bring it together in a roadmap

Roadmap ingredients:

* Structure

* Prioritisation of work
* Managed deployment

Considerations
* Pacific settings quite different to those of large and land-
linked countries.
* PICs legislatively light, and resource constrained.
 Little need for fast charging.
* ... high priority for smart charging/grid integration.
* - “application engineering” to match local setting
requirements important ... use lessons learned to calibrate.

21




Time in Life Light (Passenger Car) Charging Infrastructure

Electric Vehicles
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D Imeortanto get uidstanderds tiht —consicer

mportant to get build standards right — consider EV passenger car
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Important to get build standards right — consider EV passenger car

OBl Border/ In-service ]
el = st Use End of Lifo
@\}? Economic and Social Council Bl ' 1 Rego \
nnaraL * PICs typically receive “volume
Components meeting specific standards if a modern = production” EVs that are built to
———— 1 volume-production vehicle: — .
Econamic Com) P : stringent standards.
‘\:‘:r'l':;o':‘:m“,;,, Door retention systems Lighting equipment installation e - useofa simple proxy to
Amend INterior impact Lighting components id

ensure this is the case.

. Steering systems ¢ Headlamps
Seats and seat anchorages ¢ Stop lamps
. Frontal impact ¢ High-mounted stop lamp
+| External projections e Direction indicators
__ | Head restraints * Reversing lamps ]
Seatbelts ¢ Rear registration plate illumination
: | seatbelt anchorages lamps
- Glazing * Front position lamps
Rear-view mirrors e Rear position lamps
Brakes ¢ Retroreflective material
Tyres e Rearward-facing retroreflectors
In-built child restraint e Side-marker lamps
Side impact ¢ End-outline marker lamps
Emissions * Front fog lamps
Electronic stability control (ESC) e Rear fog lamps )
W EEVCE R TS TS (P 2e 26 10)| o Daytime running lamps

L@l




@‘ Important to get build standards right — consider EV passenger car

(" )

* PICs typically receive “volume
production” EVs that are built to
stringent standards.

* - use of a simple proxy to
ensure this is the case.

Purchasing - Lol e ==L nm e |+ More the concern:
and Owning ¢ St i

* Is the model appropriate for
. R, PIC setting? = purchasing
an EV in Fiji — 1 guidelines.
< ( ' * If used import, is the vehicle
still in suitable/safe
condition?—-> at border,
vehicle and battery condition
requirements.

- J




Lessons learned ... poorly informed, poor practice charging

Gaining best practice?

* “Must-be-safe” policy
only goes so far.

 Effective formats to
establish best practice

important, e.g., guidelines.




@‘ Guidelines example ... for the charging of light-duty EVs

CHARGING Y( CHARGI
ELECTRIC VEI ELECTRI:';‘\;IEI?]:::‘:_E
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Chargin®

UNDERSTANDING
EV CHARGING

Charging Basics
Just Plug & Relax.

Charging an EV is easy—just plug in
and let your EV and charger look after
the detail. You might also have a smart
charger that allows you to program
when the charge happens, and at
what rate, to best match with the
supply of electricity.

Guidelines example ...

Know Your EV’s Needs

The charging connectors of your EV
and charging point must match ...
know your EV’s requirements and
where compatible charging points are,
if needing to charge out and about.

SAFETY AND EFFICIENCY

Safety First "
Use equipment that’s specified for the job. \
Portable charging cables must be rated for ’

use with the local power supply. They should J

be used uncoiled with correct sockets
and protected electricity supply circuits in

accordance with accepted requirements,

A licensed electrician must install

permanently-wired charging points and is
responsible for meeting these regulations.
Do not use extension cords. Know how to

quickly turn off the power supply.

Check Before You Charge

Inspect cables & connectors. Look over y
your cables and plugs before each use. If
anything appears damaged, don't risk it—

get it fixed.

Charge Cool, Charge Smart

It's best to charge in the shade and in the
cool breeze if charging during the day. If not
charging from solar, charging during the
cool of Lhe nighl mighl be beller.

It’s Safe to Charge in the Rain
Charging in light rain is okay for standards’
compliant EVs and chargers but hold off
washing your FV for another time. Don't leave
your eables or chargers unncceasarily exposcd
to tha weathar. The control unit on a portable
charging cable should also be kepl dry.

Follow the 20/80 Rule

For everyday driving, keep your battery
between 20% and 80% charged. This
reduces stress on the battery and
cxtends its life.

'
UL o

CHARGING ROUTINE - 4 =

L

Get into a Charging Routine
Like charging your phone, routines can make
life easier. An advantage of an EV is not

between 20% and 80% charged. This
reduces stress on the battery and
extends its life.

CHARGING ROUTINE - 4 :

2 i's N
Get into a Charging Routine

Like charging your phone, routines can make
life easier. An advantage of an EV is not
needing that trip to a fuel station. Also make
the rest of the your ownership experience a
convenient one, while considering the best
time and place to charge your EV.

0%

P

100%

20%

for the charging of light-duty EVs

80%

Providey
by
e =
‘gion Fmra'srfucl‘ure Fac



Filling in the knowledge gaps — lessons learned from the service industry

Knowledge gap — Federal States of Micronesia

* Some recent EV imports are no longer working due to lack
of local service industry capability ...
- need for capacity development

Success story from Fiji ...

* Prius Hybrid vehicles have a lithium-ion battery.

* High numbers of Prius Hybrids were imported into 6-8
years ago. Now very high distances travelled and some
have batteries in poor state of health. @

* At least two companies offer a quality battery replacement FLJ:”réﬂg#,}(L
service using used imported batteries.

e Extends life of Prius Hybrids.

National Training and
Productivity Centre

* 8-month payback and $5$ savings thereafter. Automotive Electrical & Electronics - 2022
* Trained automotive technicians: FNU’s Cert Ill, Hybrid and s s i s

EIeCtric VehiCIe SyStem Cou rse* :?fe‘:)eli?gfflz’\:\fsgir:go?o;cjfr‘;e[gz:f;Z':(itg;;rid Electric Vehicles & Computer Control Cars
* However, disposal of replaced batteries currently § AT s e g

10342 Automotive Electrical & Electronics Principles | Day S/07/22 N/07/22 $198.00

unresolved. [ 0343 Starting System Day 14/07/22 20/07/22 $198.00

10344 Ignition System Day 25/07/22 29/07/22 $198.00

10345 Charging System Day 3/08/22 9/08/22 $198.00




Lessons learned, small-format electric
vehicles including micromobility




Lithium-ion batteries caused more than 1,000 fires during the
past year in Australia

@ By Emily Baker  7.30

Wed 13 Mar
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“it started with a hiss ...”

00:04 / 07:25




Lithium-ion batteries caused more than 1,000 fires during the

paSt Year mn AuStra'r Lithium-ion batteries caused more than 1,000 fires during the
past year in Australia

@ By Emily Baker 7.30

@ By Emily Baker  7.30

Wed 13 Mar Wed 13 Mar

“no more kits off e-Bay”

° %1 W) o048 ;o725

00:04 / 07:25




Issues for e-bikes in Pacific setting ...

Many e-bikes charged inside homes.
Many on-line suppliers do not build to recognised safety
standards ...
* Build standards recently developed, and in place, in US
and EU but yet to become recognised elsewhere.
* NSW, Australia, about to adopt new battery-related
regulations (in Feb 2025).
It is relatively easy to purchase and import micromobility
vehicle “bargains” from overseas ... without appropriate
due diligence/knowledge.
A range of voltages:
* 24V to 72V (charging using matching power
supply/chargers).
* No global standardisation of low voltage, DC charging
connectors - risk of mismatch 2 must have safety features.

12v, 18V, 24V
36V, 48V

48V

36V




@‘ lllustrated by the global 2015 Hoverboard Crisis

* Faulty lithium battery and charging systems resulting in no or poor-
guality safety protection due to poor manufacturing standards,
inadequate testing, use of low-quality parts, and mismatch of charger
and batteries.

» > Risk of battery overheating, fire and explosion.
e Airlines quickly banned carriage of li-ion hoverboards.
e Australia and New Zealand regulators quick to respond:

 AS/NZS 60335.2.201-2016 standard introduced in 2016 — sets
safety requirements for battery-powered self-balancing personal
transport




Case Study: e-Bikes Vanuatu

Imported a ‘container lot’ of e-bikes,
matching chargers in April 2023.

E Quality checked before purchase (through
What does it take for (7a@ NZ agent), although not built to recognized
“other in the Pacificto ; o R A S international standard.

Follows supplier/manufacturer guidance on
charging plus carried out own research on
charging.

- keeps the battery cool during charging:
*  Rests battery before charging
* Air-conditioned charging room separate
from house.
Turns chargers off soon after batteries have
charged.
*  Same procedure followed by Tik-e Tours,
Rarotonga.
Also ... e-Bikes Vanuatu and Tik-e Tours
trained in servicing and carry spare parts.

35




E-motorbikes (e2Ws/e3Ws)




f I hicl Charging Electricity to the
fime in e Flectric Vehicles Infrastructure PIug/Charger

Standards relpted hardware and [T
IT, overall plan, compatibility.

Standards téch development,
meeting market

Design

Build | Standards. Qapacity, market Standards, Cgpacity, demand by |$
demand by vehicle class different type > )
3’.
Supp|y Availability, meeting demand, Availability, meeting demand, Eg'
shipping, import, certification. shipping, import, certification.

/0 Many current knowledge gaps relate to standards
(finding of the Regional EV Program developed under
direction from the Fourth Pacific Energy and
Transport Ministers Meeting).

- PRIF-managed project

\ “Electric Vehicle Standards in the Pacific.”

Servicing/ |Understand|ng l)f |ndustry Inspection, certification, ind
maintenance capabllity an i stry training.
, standards I

traini s
b
Breakdown Guidelines/be rt practice Response, industry training,
Accident 15t response, repair, fleet re-entry epair, re-cef @ Pl e
Retirement Decision to, reuse of Decision to, re-use/upgratre

battery/electrics through through scrap .
scrap/recycIF, standards. |



RIF’s “Electric Vehicle Standards for the Pacific Region” work

P PRIPs “Electrc vehicle Standards for the Pacifi

Vehicle Types Considered Services Not detailed
Micro-format % @% Chargers 4
Small-format G5 ‘@B, 6D Cybersecurity

Medium-format 6% %@

Large-format TR L

Medium-vessel o5
o B

Small-vessel

Large-vessel

Connectivity gl'? @
Elect supply @

Drones

Aviation

Time in life {fﬁ} =3
£ G '% B
P




@4 Example of the approach ... for light-duty vehicles

Range of types of standards

Mandatory } EV build regulations in supplier L Best practice (target anld
jurisdictions, e.g., UNECE R100 suggested for govt projects)
Industry ) /
Voluntary | Global Codes _
> .
S Codes ) ( Proxies for same. e.g., presence of 4 _ A more practical at-border
o L electronic stability control
o0 check for many PICs
c Best x
& Practice |
5  Codes , Supporting information,
< o Important area for PIC standards . imol id
> Guidelines | Jeveloamait (e by Meiar . ranging s-|mp e gui an.ce on
- level standards) EV Charglng thru detailed

Examples auto-technician training
programs (with potential fast
- deployment)

Facebook!

Concepts Detailed

Specificity




... PRIF’s EV Standards’ findings for post-vehicle batteries

» Batteries or battery cells in working condition are valuable ...
energy storage supporting renewable electricity generation.

e But need to be recovered and repurposed correctly 2 require
knowledge development on post-vehicle batteries:

* Awareness of the risks and the need for good management.

e Establish and promote good practice handling, recovery,
repurposing and storage of surrendered batteries.
Certification of services providers when practicable.

e Establishment a battery collection point.

* Currently no recycling/deposal options for li-ion batteries in the
Pacific, and cannot transport damaged batteries, therefore:

* Establish best practice storage of damaged batteries.

« Maintain watch on global end-of-life battery management and 83V NIz sanibeat SalarRUAERY
adopt fitting practices as they become practicable.




Bringing it together ... Strategy 9 Roadmap

2025 2026 2027 2028 2029 2030

Implement a PCREEE-

affiliated regional consumer .
education and awareness l|
campaign on e-mobility aimed

at encouraging appropriate

‘ uptake, use and charging of
island-appropriate forms, from
micromobility to large EVs.

'_ education and awareness campaign on
\ the long-term development of e-mobility

charging infrastructure aimed at more

efficient development of the sector.

I Implement a PCREEE-affiliated

e sty * Country-specific roadmapping

thefrchrgers ondchargngn_ @ * Education and awareness program.

eon o o * Introduce minimum safety requirements.

| %E;%Z?E%@WS EO * Encourage wanted change through tax measures.
g

+ Medium and heavy duty vehicles.

Remove all duties and taxes on

e-micromobility, e2Ws, e3Ws
and light e4Ws.




L0 Strategy 9

Adopt island-appropriate
electric vehicles

Key Messages

1.

Not if, it’s when ... the Pacific Region has begun a
change process to e-vehicle use. The process
needs to be well designed and managed.

. Some types and models of electric vehicle are

better suited than others.

. Small-form electric vehicles like e-bikes, electric

two-wheelers and micro-cars (e4Ws) can be cost-
effective now ... good for short to medium-
distance travel and providing alternatives to cars.
Charging of light-duty and larger EVs must be in
concert with electricity supply.

Information and awareness is key 2 informed
purchases, informed use.

Guidelines, informed by recognized international
standards and codes, provide opportunities to
swiftly fill concerning EV knowledge gaps.
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