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f 7 iy J,' _ 1% This presentation outlines the crucial role of battery
J ﬁ .. 7 | ! supply chain for energy transition, a comprehensive
{ Y, ! study of Vietnam's battery supply chain, focusing on

electric vehicles (EVs), solar photovoltaics (PVs), and
battery energy storage systems (BESS). We aim to
identify gaps, justify investments, and propose
strategies to strengthen the domestic supply chain and
diversify supply sources.




Objectives
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Role of global battery supply chain in the
development and integration of EVs,
BESS, and solar PVs

Provide a comprehensive assessment of
the global battery supply chain.

Identify and evaluate key components,
actors, and stakeholders within the
supply chain

Provide suitable recommendations for
Vietnam

Provide recommendations for optimising
and leveraging the battery supply chain
to drive investments in Viet Nam




Overall approach

Dverview of battery supply chain

current
state of global battery

upply chain dynamics assessment

supply chain
* Interactions within
he supply chain

* Challenges,
opportunities, and

* Upstream,

idstream,
downstream analysis
* Role analysis in
supporting EVs, BESS,
and RE systems

Stakeholder identification and evaluation

ase studies

* Major private players
* Gigafactories

* Resource
oncentration

™ Strategic
ollaboration
opportunities

recommendation synthesis




* The crucial role of battery supply chain for energy transition:

* Reduce carbon emission Clean technologies:
* Reduce greenhouse gas emissions * Electric vehicles (EVs)
* Combate climate change * Battery energy storage systems (BESS)

2015 2016 2017 2018 2019 2020 2021 2022 2023

Lithium-ion battery volumes in use by type of application in the global energy sector, 2015-
2023. Note: GWh=gigawatt-hours. Source: |IEA.




Li-ion battery demand by sector (GWh) (left)
and (%) (right)

Li-ion Battery Demand by Sector (GWh) Li-ion Battery Demand by Sector (%)
1000 100° : . —
IDTechEx .

90%

80%

2023

mEV mESS mConsumer

Global BEV & PHEYV sales 2023

('000s)
mm Battery Electric Vehicles
== Plug-In Hybrids

—=EVs % of Light Vehicles

3245

6% 9% — 2276
— 1262
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Growth +70% +46% +59% +65% +9% +43% +109% +55% +35%




*Increasing investment in batteries, mainly for electric vehicle
and battery energy storage sectors:

EV batteries Battery storage
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2018 2019 2020 2021 2022 2023 2018 2019 2020 2021 2022 2023
China mEurope ™ United States Other

Investment in EV batteries and battery storage increased rapidly to USD 150
billion, with spending highly concentrated in China, Europe and the United States.

Source: IEA. Note: MER=market exchange rate.




Battery location in power system

| Generaon ] Network | Comsumpton

. Mini-grids &
< Front-of-the-meter » < Behind-the-meter - » < oﬁ.gndgsyg,{emg >

Dispatchable Variable Transmission Distribution Residential and C&I* Access

Ancillary Black start ~ Renewables Frequency Voltage Power quality

e smoothing regulation support

(essential grid "?om"e‘t" — Power recovery
5 recas nertia services following outage

services) inaccuracy

Grid support

Contingency reserve Backup power
Ramping reserve

Grid forming

Short-term Wholesale Renewables Congestion relief Increased

flexibility & arbitrage integration self-consumption
T via energy

optimising use et -

o? existing assets shifting Fixed charge

reduction Enable first-time

Variable charge electricity access

reduction

System : Renewables
adequacy firming

Infrastructure Transmission Distribution
upgrade upgrade
T deferral deferral

*C&l = Commercial and industrial users

Battery location in power system. Source: IEA, Adapted from Schmidt and Staffell (2023). Note:

Battery storage applications are represented along the dimensions: horizontal axis shows the location

within a power system; vertical axis shows the type of services




Battery metrics and best-fit applications for lithium-ion batteries

Application Energy density Cycle life Charge rate

EIegtric Passenger EVs
Vohicies Commercial EVs
Electric buses
Two- and three-wheelers
Stationary Utility-scale
Siomage Commercial

Residential

Source: BloombergNEF. Note: Green = most important metric, Yellow = less important metric, Grey = relatively unimportant metric

Comparison of battery metrics and best-fit applications for lithium-iron
batteries between EVs and energy storage




* Interactions within the supply chain:

Battery
industry

Power Transport
sector sector

o
(2]
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(64
7
(8]
(9]
[10)
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12

Active materials

Battery cell and pack

Battery application

Battery repair and refurbish
Mining and Battery recycling
Battery 2nd life

Decentralized battery energy storage
Centralized battery energy storage
Vehicle to grid

Smart charging

Urban EV

Shared E-mobility

Global battery supply chain is expanding and opening up
economic opportunities across different industries.
Source: Battery Report 2023.




Upstream Midstream Downstream

2030 Raw materials Materials processing C‘W i ) Cell manufacturing Assembly End users

Total: Market: $58.4B Market: $62B Market: $25.4B Market: $1848B Market: 3748 Market: $4008
CAGR: 15.2% CAGR: 8.75% CAGR: 30% CAGR: 18.5% CAGR: 21.2% CAGR: 26.5%

Overview of the battery supply chain. Source: Battery Report 2023




o IR 2022 Supply for EV
EE32030 Demand for EV

e e

Li mine[ ‘Li process Co mine Co process Ni mine Niprocess Cathode Cell LDV sales

Argentina - - - - - - - 0,45%
Canada - - - - 0.45%

The geographic distribution of the lithium-ion battery value chain, along with the gap
between supply in 2022 and projected demand in 2030 for Li, Co, and Ni under the NZE
scenario (top right corner)




* Supply chain dynamics assessment
- Different battery technologies and their applications

NOMINAL CHARGE DISCHARGE | THERMAL SPECIFIC
"'1?";:;:':“ VOLTAGE CYCLE (LIFE) | CURRENT CURRENT RUNAWAY p;:::‘g:f ENERGY APPLICATIONS
v) RATE (C) RATE (C) °C) (Wh/Kg)

E-Bikes. Medical
16 [30-42) range . -2C 20T [L107°F 168E 2170 150-220 Devices Eve
Industna

Medical, iIndustrial

Electric Powertrain

16 (10-4.2) range

Laptops Mobile
36 (3.0-4.2) range . 150 *C [302°F) Tisrmati 150-200 Phones, Tablets,
R "

Cameras




* Supply chain dynamics assessment
- Role analysis of the battery supply chain in supporting the e-mobility and renewables

sectors

i conatfyae ' Regional boundary : China, U.S., Japan, EU, ROW
. Technology Scenarios
Waste Management

Mining Refining : Manufacturing
& Recycling

’

Chlna U.S. Japan EU ROW'

Emerging end uses: \

l\ IlﬂOl gies

BEV BEV
PHEV PHEV

|
‘ Caobalt ores #7951 : NMC-111,
=M J : NMC-111, NMC-114,

433, 532, iy

ﬁ | = .
!Prlmary supply} ' iol 622, 811, el el 9.5.5 m_m |95¢
' 9.5.5 RS T | NCA(I/I) [ EE;{II.%}:

I o[- NCA(T/Im) | 8 | LPP{1/m) S (
" LFP(I/m) Li-S/Li-alrf Li-SiLi-air/
Lmo/Lis | B-PEV  B-EB S5B B-ESS 'SSE

Li-air/SSB
Traditional end uses:




 Stakeholder identification and evaluation
* Stakeholder mapping

mineral/ton lithium metallic equivalent
Domestic production
6,300
45,000
2,400
200
19,300

Nickel ore/ton nickel metallic equivalent

Country
Albania

Austraha

Domestic production
5,520
159,000

10,800
)
1,380

Austna
Belgium
Botswana
Brazil
(Canada
China
Colombia

Cuba

0

0

15,195
60,600
1R 1,W)
120,000
36,564
49 200

841,74
0
0




» Stakeholder identification and evaluation
* Stakeholder mapping

Raw Material

Mining &

Extraction Post-Trade

Missing extracted material used in refining step

Trade from countries with no mining .
China

= _hina

[ J Philippines South Korea
== lapan
mmm New Caledonia (France)

e Australia \ Norway

r ] Russia South Africa

s Canade France

Finland
= Brazil -

Indonesia

United Kingdom

Trade to countries with no
battery- related refining, or raw
materials not accougted for in

Refined Material

Refining &

: Post-Trade
Processing

1| Raw materials not accounted for in
| | battery-related refining production

5 Unaccounted-for additional refining production

Canada!

Trade from
countries with no

Cathode Production

Manufacturing

Nickel

Non-Cathode —
Products {_ i

EV Cathodes

e — Trade to non-cathode producing countries, or
refined materials not accounted for in trade

Scale

ZB0 thousand

~ = metric tons
contained
MNickel




Raw Materials
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i Albemarle EE50 @
FT—

Toc RAllkem <
~

@ Livent mmmu
RESOURCES

T LT

=% Pilbara
Minerals

m = Zidin S1GMA

1) NBEML LB RRAR

Ganfenglithium ¢

Nickel

V alln A

VALE NomILEK MickE | SINGSHAN

& aam Y BHP

HUAYDU

» Stakeholder identification and evaluation
* Major private players in the battery supply chain
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 Stakeholder identification and evaluation
* Gigafactory plants in North America

Gigafactory Plants | North America

USA

VABF, USA IS GWhH®

2 Amprius Tech, USA, 10 GWh*

I Electrovaya Tech, USA®

4 Envislon AESC, USA 3 CWhH

5 Envision AESC, USA 30 GWh"

6 Envision AESC/Mercedes-Benz, USA 40
cWwhe®

7 Ford/CATL, USA, 20 CWh"

B FREYR, USA, 34 GWh*

9 Cotion, UsA®

10 IMBNYMAGNIS, USA 38 CWh*
1N KORE Power, USA, 12 GWh*

12 LGES, USA, 27 GWh*

13 LGES, UsA, 25 GwWh*

14 Ultium Cells, USA, 50 GWhH"

15 Ultium Cells, USA, 70 GWh

16 LCES/Honda, USA, 40 Gywh"

17 Panasonic, USA, 33 GWwh®

18 Panasanic/Tesla, USA, 100 CWh"
19 Samsung SDICM, USA, 30 CWh*
20 Samsung SDIStellantis, USA, 67 CWh"

‘Mon-operotionot

2 SK,USA 313 GWh

22 SifFord, USA, 86 GWhH'

23 SKMyundai, USA 35 GWhH*
24 Tesla, USA Y0 GWhH

25 Toyota, USA, 30 CWh*

26 LGES/Hyundai, USA, 30 GWh*
27 Ultium Cells, USA, 41 GWh

28 Electrovaya, USa”

29 Farge Battery, USA™ 1-3 CWh
30 SAFT, USA 2 GWh*

31 Tesla, USA, 100 Cwh

32 Qur Mext Energy, USA, 20 Gwh®
33 Cotian, USA, 40 GWh*

© O

Canada

34 LGES Stellantis, CA, 45 CWh"

35 PowerCo, S5t Thomas, CA, 20 GWh*
36 Lion Electric, Quebec, CA 5 CWh
37 STORMVOLT, Quebec, CA, 1O GWH"
38 Northvolt, Montreal, CA, 60 CWhH"

9o




France

1ACC, 40 GWh*

2 Envision AESC/Renault, 30 CWh*
3 Verkor/Renault, 50 GWh*

& Prologium, 48 GWh*"

Germany

5 ACC, 40 GWh"

6 CATL, 14 GWh*

7 Leclanche, 25 GWh
8 Northvolt, 60 GWh*
9 SWVOLT, 24 GWh

10 SVOLT, 1e Gwh*

1 Tesla, 100 GWh*

12 PowerCo, 40 GWh*

Italy
13 ACC, 40 C\Wh*
14 ITALVOLT, 70 GWh*

Portugal
15 CALB, 45 CGwWh*

Netherlands
16 Eurocell, 1GWh

» Stakeholder i1dentification and evaluation
* Gigafactory plants in Europe

| Gigafactory Plants |

Slovakia
35 Inobat, 10 GWh

Sweden

17 Morthwvolt, 60 GWh*
18 Violvo®

19 NOVO, 50 GWh* Poland

36 LGES, N5 GWh"
Hungary

20 CATL, 100 GWh*

2 Celiforce Group, 10 GWh*
22 EVE Energy. 28 GWh*
23 Samsung SDI, 40 GWh*
24 SK, 473 CWh*

Czech Republic
37 MES, 15 GWh"

Norway

25 Elinor®

26 FREYR, 29 GWh*
27 Morrow, 43 GWh*
28 Beyonder, 10 CWh"

Spain

29 Envision AESC, 50 GWh*
30 PowerCo, 60 CWh*

31 Basqguevelt, 10 GWh*

U.K.

32 Envision AESC, 35 GWh*
33 Tata, 40 GWh*

34 AMTE Power, 10 GWh



 Stakeholder identification and evaluation
* Gigafactory plants in Greater Asia

Gigafactory Plants | Creater Asia

India South Korea
1 Reliance, Gujarat, 50 GWh* 16 Samsung S0, Cheonan, 12 GWhH*
2 Amara Raja, Telangana, 16 GWh* 17 LGES, Ochang, 35 CWh*
3 Exide, Karnataka, 12 CWh* 18 SK, Seosan, 5 CWh
4 Codi, Hyderabad, 12 GWh®
50LA, Tarmil Madu, 100 GWhe Japan
6 TATA, Gujarar, 10 GWh" 19 Prime Planet, Japan, 7 GWh?
20 Envision AESC, Kanagawa, 2.6 OWh
Turkey 21 Envislon AESC, Ibaraki, 18 GWh"
7 Aspilsan, 1 GWh* 22 Panasconic, Osaka
B Sirp, Gemlik 20 GWh® 23 Panasonic, Uchita, 10 GwWh
24 FPanasonic, Asonaka®
Vietnam
9 Cotion, WVung Ang, 5 Gwh” China
See "Chinese Gigafactory Plants™ en
Thailand the following page.
10 EVE Energy. Thailand. & CWh*
N GPSC, Map Ta Phut, 10 GWh"

Indonesia
12 CATL. Indonesia, 15 CWh*
13 LGES, Karawag, 10 CWh*

Malaysia

14 EVE Energy, Malaysia®

15 Samisung 501, Seremban, 16
CWh*

*Mon-operational, slared for future dore




Vietnamese Companies in the Battery Supply Chain

<

oVinFast, established in 2017 under Vingroup, has shifted focus to EVs since 2022, integrating lithium battery production into its strategy. Its $387
million battery plant in Ha Tinh, with a 5 GWh annual capacity, began construct 2021 and aims for full operation by 2025 (Reuters, 2021).
oVinFast partnered with ProLogium Technology for Multi-Axis Bipolar (MAB) solid-state battery technology, planning to introduce next-

Ll
VI n Fa st generation cells in 2024.
VinFast’s batteries support its EV exports (e.g., U.S., Europe) and domestic sales, with a target of 15,000 global EV units in 2025 (adjusted from
56,000 due to chip shortages)

[ oa leading lithium battery supplier in Vietnam, accounting for approximately 56% of total lithium battery exports with 15,696 shipments in recent

Sa m s u ng E I e ct ro n i cs Vi et n a m oi::ae.raging Samsung’s global leadership in electronics, the company invests heavily in lithium battery R&D.

oSamsung’s lithium batteries meet domestic production needs and are exported to over 60 countries, reinforci

co ) Ltd . international market.

[ - contributing 17% of total lithium battery exports with 4,774 shipments.
 The company employs advanced lithium-ion battery technology
- Greenworks’ products target the U.S., Europe, and Australia, securing a niche in the outdoor power equipment sector

Greenworks Vietham Co., Ltd.

A
=

“ocuses on lithium battery production from its facility in Thai Nguyen Province.

S E I t = V' t 3enefiting from Samsung’s global R&D, the facility uses automated, intelligent production lines for consistent quality.
a m s u ng e c ro n l cs I e n a m oExports reach Asia, Europe, and North America, enhancing Samsung’s regional influence, but its role as a secondary facility questions its

contribution to local technological sovereignty.

Thai Nguyen Co., Ltd.

( ofocuses on valve-regulated lead-acid (VRLA) batteries rather than lithium-ion, reflecting a different market segment.
oServing over 100 countries, CSB is a global leader in VRLA, with strong penetration in Vietnam’s industrial and energy sectors.

CSB Battery Vietnam Co., Ltd.

[ oa branch of Leoch International, established two factories in 2019, producing 36,000 tons of off-grid power and 48,000 tons of automotive

L h B tt V' t c batteries annually.
e oc a e ry I e n a m o oy oA branch of Leoch International, established two factories in 2019, producing 36,000 tons of off-grid power and 48,000 tons of automotive
batteries annually.
Ltd.




* Case Studies
* China:

GLOBAL COMPARISON - ELECTRIC VEHICLES REVENUE
VEHICLE SALES

Top 5 (2025) in million USD (US$)

1. China

Clobal Comparison - Electric Vehicles Revenue
2. United States

@ China 225,600 3. Germany

4. United Kingdom

Vehicle Sales 2019 5. Mexico

in million wehicles

Total 0.96

China car sales. Source: Statista Market Insight Compare electric vehicle sales worldwide




* Case Studies
* China:

China is building up a massive battery manufacturing capacity
Th | produc hase cl n Chi 1

China’s global share of the lithium supply chain




ey insights for Vietham's Supply Chain

As Vietnam aims to become a regional hub for EV
manufacturing and renewable energy storage, with
companies like VinFast leading the charge, China’s model
provides actionable strategies to build a competitive and
sustainable battery ecosystem.

China's experience and key insights

Potential application in Vietnam

Contextual
relevance

- Close geographic proximity, sharing a 1,281 km border. This can reduce
logistics costs via cross-border economic corridors (e.g., Nanning-Hanoi

Economic Corridor).

Commitments and targets linked to EVs and BESS.
China exports and pours FDI into Vietnam
Both are participants in the Regional Comprehensive Economic Partnership

(RCEP)

Investment
focus

Upstream: sourcing domestic
reserves and strengthen alliances
through interdependencies
Midstream:  expanding refining,
focusing on lithium hydroxide and
nickel sulfate refining; support for
gigafactories

Downstream: strong BESS and EV
industries, creating demand for
batteries

Exports and FDI: BRI projects and
projects worldwide

Strengthen the exploration of domestic
reserves while establishing
partnerships to secure further
resources. Enhance domestic
manufacturing policies

Overarching

policy
framework

FYPs (e.g., 14th FYP: €50B for 2,500
GWh) and protectionist, state-led
Made in China 2025 (40 GWh target)
drive structured growth

Embed goals and targets linked to
battery production generally and LIB
particularly in economic development
plans.

Subsidies/
incentives

€20B subsidies, €2B tax exemptions,
€10B loans since 2020; reduces costs
by 15-20%

Enhance subsidies, taxes, and other
incentives linked to EV and LIB.
Establish preferential policies for
BESS in the long run. Build national
champions, and inspire startups/
private companies to partaking in the
sphere.

R&D funding

€10B annually, 500 patents (2024), 15
innovation parks (50,000 jobs); 30%
solid-state patents

Provide further investment in R&D.
Focus on establishing industrial parks
with a focus on battery production.
Build tech capabilities.

Recycling
mandate

70% recovery by 2025 €1B
infrastructure; 90% lithium recovery
(100,000 tons/year)

Focus on enhancing recycling
practices and research on potential
policies on recycling.




e South Korea:

m China

= Europe
o.c I
Rest of World
K -
SAMSUNG SDI -

0

Top 6 rankings by battery deployment in 2023, in GWh. LG, SK
On, and Samsung SDI are major global actors. Adapted from
CRU Value Chain Service

B Ly Sobion
SAMSUNG 501 o™
& HYUNDR] Ecofrow

H D e

I
el
-8

SOURCE: CRU Battery Value Chain Service. Plans are as of 2024 Q1

The overseas production plans of major companies
originating from South Korea




e South Korea:

China monthly precursor (LHS) and CAM (RHS) exports and destination, thousand tonnes

25

= Other

B - 5 ™ I 3 = North America
. .“_-.A..I._ | oy

- = Eurcpe

; i = f e
= South Korea
Jan-21  Aug-21 Mar-22 Qct-22 May-23 Dec-23 Jan-21  Aug-21 Mer-22 Oct-22 May-23 Dec-22 2 == N - - -
{ I

New p/CAM capacity expansions are focused away from China, % Cathode active materials

Ternary precursor (LHS) and CAM (RHS) production capacity pipeline, thousand tonnes

= China
u Europe . . - .

u North America

SOURCE: CRU Battery Value Chain Service. Percentage based on production volume x ownership equity stake

1 of W :
Rest of World Korean involvement is negligibile in mined lithium, nickel, cobalt, as well as cobalt chemicals

2020 2022 2024 2026 2028
SOURCE: CRU Battery Value Chain Service, GTT

South Korea's ownership in the IRA-compliant supply chain

South Korea's export of precursors and cathodes is expected to
level off or decrease in 2023 as the country becomes self-
sufficient




ey insights for Vietham's Supply Chain

Given the existing trade relations between the two countries and
South Korean companies' strong presence in Vietnam, leveraging
South Korea's investment focus, policy frameworks, and
incentives can accelerate Vietnam’s battery industry growth. To
enhance competitiveness, targeted subsidies, national recycling
policies, and large-scale R&D programs will be crucial.
Establishing joint ventures with South Korean firms can facilitate
technology transfer, positioning Vietnam as a regional leader in
battery production and export.

TNSIgNTS

Contextual
relevance

- South Korea is Vietnam's third-largest trade partner and second-largest
import market. The total trade volume between South Korea and Vietnam
increased by 9.2%, rising from $79.4 billion in 2023 to $86.7 billion in 2024.

- Main export products from South Korea to Vietnam were electrical, electronic

equipment, vehicles, etc.

- Samsung SDI and LG Chemical have strong investment and presence in
Vietnam, with intention for battery production. However, the lack of priority
policies for investment in battery supply chain has hindered the actual

investment.

Investment
focus

Upstream: heavily reliant on mineral
imports, so exploring partnerships with

resourceful countries (e.g.‘ Australia
catnoage snare. Support 101

gigafactories.

Downstream: increasing demand
from other sectors.

Exports and FDI: Focus on global
market, with expansion into North
America and Europe.

Enhance bilateral agreements to
promote battery trade and technology
exchange.

Overarching
policy
framework

Green New Deal, K-Battery Strategy

Integrate further focus on battery
supply chain development into
Vietnam's Green Growth Strategy
(GGS); consider dedicated strategies
for developing battery supply chain

Subsidies/
incentives

Strong investment to strengthen EV
battery supply chain, focusing on
diversifying away from reliance on
China and aligning with US tax credit
rules, including cheaper state loans
and tax incentives.

Introduce pricrity policies for battery
investment to attract South Korean
manufacturers; developing a Battery
Investment Package with production-
linked incentives, tax breaks, and low-
interest loans; establish joint venture
incentives between domestic and
foreign battery firms for technology
transfer.

R&D funding

mandate

Large-scale R&D program in the form
of public-private partnership
as KS C IEC 62660-1/2/3 and KS C
62133; Korean Motor Vehicle Safety
Standards; environmental standards
(KECO focusing on battery recycling
and disposal regulations; EEEV on
collection and recycling of batteries
and other vehicles components), etc.

Establish a network with universities,
research institutes, and industry
standards on rec¢ycling of batteries;
developing further studies and policies
focusing on recycling; invest in battery
recycling infrastructure and incentivize
private sector participation.

Sectoral
policies

Promoting public and private demands
for rechargeable battery; providing
financial aid for local electric-car
battery makers

Implement financial incentives for
battery manufacturers to localize
production; promote battery adoption
in public transportation fo drive




CAGR OF

13.8%

The global lithium-ion battery

market in Japan is expected to
witness growth owing to the
rising adoption of Li-ion
batteries in consumer
electronics and electric
vehicles.

= L

2022 2023 2024 2025

B arkot Site

Lithium-ion battery market forcast to 2031 in Japan (USD million)

2026

2027




The lithium iron phosphate battery market, by capacity, 2017-2022 (million USD)

Capacity (mAh)

0-16,250 mAh
16,251-50,000 mAh
50,001-100,000 mAh
100,001-540,000 mAh

Total

2017

2018

2019 2020 2021

Industry

Automotive

Energy

Industrial

Consumer Electronics
Aerospace

Maritime

Other Industries

2022

1

7

138 14.0%
351 14.1%

Lithium Iron Phosphate Battery Market by Capacity, 2017-2022 (in million USD)

2017

25.8
44.6
48.7

Annual Growth Rate
(CAGR) (2017-2022)

14.0%
14.3%
14.1%

2018

2019

2020

2021

2022

Annual Growth
Rate (CAGR)
(2017-2022)

54.4

27.9
24.6

26.4

26.9

20.4

22.3

25.9

1.1%




Key insights for Vietnam's Supply Chain

Japan’s strong emphasis on research and development, recycling, and end-of-life battery processing aligns with Vietnam’s current drive for
technological breakthroughs and innovation, offering valuable best practices. Given the strategic Japan-Vietnam partnership, deeper
collaboration in battery technology and supply chain development presents a promising opportunity. However, adopting Japan’s model in Vietnam
will require substantial investments in infrastructure, advanced technologies, and workforce training, alongside robust government policies to
support an efficient and sustainable battery ecosystem.




e Australia:

Strong government support, strategic policy development, regulatory incentives, strategic use of resources, and ESG emphasis

insights

Contextual
relevance

- Both countries are in the Asia-Pacific region and have a strong trade and
investment relationship through the Enhanced Economic Engagement
Strategy (2019) and Comprehensive Strategic Partnership.

Australia is a resource-rich counfry with extensive experience in battery
supply chain development and significant investments in critical minerals

and battery technologies.
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includes an existing modern nickel mine built to Australian standards.

Investment
focus

Upstream: Strong expertise in mineral
extraction and refining;

Midstream: Heavy focus on lithium-
ion, sodium-ion, wvanadium flow
batteries, super anode, future
electrolyte systems, cathode active
materials

Downstream: Increasing demand
from sectors like energy storage and
EVs

Exports and FDI:
countries with potential

investment in

Strengthen bilateral cooperation by
expanding govermment-to-government
(G2G) agreements on battery supply
chain development.

Develop technology-sharing
partnerships with Australian firms for
responsible mining and refining
practices.

Facilitate joint ventures between
Vietnamese enterprises and Australian
battery companies.

&D funding

AUD 20.3 million (USD 13.6 million) for
Future Battery Capacity Building and
over AUD 1.8 billion (USD 1.21 billion)
by ARENA since 2012 for renewable
energy and battery R&D. Support to
deliver the Australian Made Battery
Precinct

Establish industrial parks dedicated
battery manufacturing, similar
Australia's Battery Precinct.
Increase government grants
public-private partnerships (PPPs) fi
advanced battery

Incentivize university/researd
institute-industry  collaboration
battery technology advancements.

Overarching

policy
framework

The 2024 National Battery Strategy is
the cornerstone policy, supported by
the Future Made in Australia program
Complementary policies include the
2021 Modern Manufacturing Strategy,
2022 Low Emissions Technology
Statement, 2020 Global Resources
Strategy, 2023 Australian Critical
Minerals Strategy, 2021 Technology
Investment Roadmap, 2023 Critical
Minerals Strategy

Develop a cohesive strategy for
battery supply chain development or
innovative technological
breakthroughs

Align investment policies across the
energy, industry, and finance sectors
to ensure coordinated support.
Integrate critical minerals strategy into
the broader national green
industrialization plan.

Targets 80% material recovery from
batteries by 2030, supported by the
Battery Stewardship Council and

Invest in modern battery recyclin
infrastructure to reduce dependeng
on raw material extraction.

Assaciation for the Battery Recycling
Industry

Committing to 100% new passenger
vehicle sales as clean energy vehicles
by 2035

Supports energy storage with 5 GWh
grid integration by 2030 and
community batteries (400 units, AUD
224.3 million).

Strengthen Vietnam's EV adoptio|
strategy with further investme
incentives.
Develop strategies/
BESS

incentives g

Subsidies/
incentives

AUD 532.2 million (USD 356.6 million)
for the Battery Breakthrough Initiative
and AUD 7 billion (USD 4.7 billion) in
tax credits from 2033-34 for critical
minerals processing

Introduce an innovation fund to provide
targeted financial incentives for battery
production and technology R&D.
Implement preferential tax rates and
low-interest loans to attract private
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ey insights for Vietham's Supply Chain

India is an emerging player in the battery supply chain, having started its
development earlier than Vietnam. Its lessons learned offer valuable
insights. India’s USD 1.2 billion investment in lithium extraction has helped
reduce import dependence, providing Vietham with a model for developing
domestic reserves through nationwide surveys and modern mining
infrastructure. Strong policies like India’s NMTMBS and PLI-ACC, which
have attracted USD 5.4 billion in investments, underscore the need for
clear targets and financial incentives in Vietnam. India’s gigafactory
expansion and skilled workforce strategy highlight the importance of
investing in manufacturing plants and workforce training to lower
production costs. Furthermore, India’s approach to international
collaboration and R&D—through global partnerships and sustained annual
R&D investments—demonstrates the opportunity for Vietnam to establish
innovation hubs, strengthen global cooperation, and expand the National
Innovation Center’s focus on battery technology.

India’s experience and key insights

Potential application in Vietnam

Contextual
relevance

- Strong trade relations, with bilateral trade turnover reaching approximately
US$15 billion in 2024, an increase of 4.5% in comparison to 2023
Extensive economic ties, reflected by the Comprehensive Strategic

Partnership

- Aligned focus on sector like automotive, manufacturing, etc.

Investment
focus

Upstream: exploring and exploiting
domestic reserves and forming
partnerships
Midstream:
manufacturing,
gigafactories
Downstream: creating demand from
other sectors, particularly EV

Exports and FDI: Focus on ASEAN
and countries with strong reserves or
capacities

Nascent stage of
support for

Currently, Vietnam has the potential to
mine some important minerals;
however, there is no comprehensive
strategy in place to exploit and
effectively use these resources.
Vietnam can apply a similar approach
by conducting nationwide surveys for
strategic minerals, focusing on high-
potential areas. At the same fime,
building modern  mining  and
processing infrastructures will help
optimize the value of resources.

Overarching

policy
framework

NMTMBS targets 50 GWh by 2028,
100 GWh by 2030

Embed goals and targets linked to
battery production generally and LIB
particularly in economic development
plans.

Subsidies/
incentives

PLI-ACC (USD 2.58), FAME (USD
1.2B)

Enhance subsidies and tax incentives
for EV and LIB production

R&D funding

€10B annually, 500 patents (2024), 15
innovation parks (50,000 jobs); 30%
solid-state patents

Invest in R&D, establish industrial
parks with a focus on battery tech, train
workers. Potentially expand the scope
of National Innovation Center (NIC) to
include battery technologies and
development.

Recycling
mandate

70% recovery by 2025, USD 500M
infrastructure

Establish programs on recycling

Sectoral
policies

Increase support for BESS sectors
through ESO and VGF, EV pdlicies
with incentives

Decision 876/QD-TTg linked to
decarbonization the transport sector,
with goals for EVs. There have been
certain incentives for EVs also.




Conclusion and Next Steps

Country

Global Market
Position

Raw Material
Access

Production
Capacity

Government Policy
Support

Innovation &
Technology

Challenges

China

Dominates (70-
90% of supply
chain stages)

Controls 80% of
global refining via
overseas
acquisitions

77% of global
cell capacity;
leaders with
CATL, BYD

Large subsidies ($230
billion,  2009-2023),
national  champions,
export restrictions,
R&D funding

Strong in LFP;
aiming for solid-
state batteries by
2027

Overcapacity,
environmental
concerns,
geopolitical
tensions

Strong
declining

Dependent on
imports; has
refining capacity

but
(e.g.,

Significant
declining
Panasonic)

Industrial strategy for
150 GWh domestic by
2030, R&D incentives

Leading in NMC,
aiming for solid-
state batteries by
2028

Losing position to
China, high costs

Competitive but
behind China

Dependent on
imports; strong in
intermediate
inputs

37% market
share (LG
Chem, Samsung
SDI, SK On)

Support for EV battery
centers, joint ventures
(e.g., SK with Ford),
focus on R&D

Progressing in
NMC, aiming for
solid-state

batteries by 2027

Dependence on
China for inputs,
shrinking  market
share

Emerging,
limited
presence

global

Highly dependent
on imports;
exploring

domestic lithium

In its infancy;
plans to build
gigafactory

FAME and PLI
programs, raw
material partnerships

Limited; focused
on cost-effective
solutions

Fragmented supply
chain, requires
investment

Australia

Leading raw
material supplier,
weak in battery
production

Largest global
source of lithium;
abundant cobalt,
nickel reserves

Limited; focused
on mining rather
than production

Critical Minerals
Strategy (2019), R&D
funding, incentives for
domestic processing

Investment in
refining
technology
new batteries

and

Lack of domestic
processing
capacity,
dependence

export




Recommendations

01 03 05 07

International Workforce Development
Policy and Regulatory Supply Chain Partnerships and Infrastructure
Framework Development and Improvement
Localization '
Vietnam should prioritize the Vietnam should expand and
Vietnam should develop establishment and ‘ modernize |'Fs Iog|§t|cs .
Implement procurement domestic refining and enhancement of infrastructure, including rail
programs that prioritize processing capacity for key international partnerships to hetworks, ports, and
domestically produced batter minerals, including nickel, strengthen its battery supply highways, to facilitate the
components, ensuring market] cobalt, and lithium chain efficient transport of raw
st'ability materials and finished
battery products.

02 04 06

_ ) ) Technological Sustainability and
Financial Incentives and Innovation and Market Environmental

Investment Developmen Practices

establish a national program and
introduce strong financial investment fund for strategic Vietnam should enhance its
incentives to encourage technology and industrial policies and regulations
investment in battery development including a state- related to battery recycling

research and development backed knowledge-sharing and the circular economy.
platform to facilitate technology

transfer and the
commercialization of research
findings




