Mapping the Energy Storage Value Chain
Capabilities in Australia and Indonesia:
ldentifying Opportunities for Collaborations & Partnerships

The views expressed in this presentation are the views of the author/s and do not necessarily reflect the views or policies of the Asian Development Bank,
or its Board of Governors, or the governments they represent. ADB does not guarantee the accuracy of the data included in this presentation and accepts
no responsibility for any consequence of their use. The countries listed in this presentation do not imply any view on ADB's part as to sovereignty or
independent status or necessarily conform to ADB's terminology.
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Purpose

=>» Indonesia and Australia are emerging as dominant participants in
many aspects of the energy storage value chain, and strengthened
global collaborations and partnerships are increasingly viewed as
essential to collectively succeeding in the energy transition

=>» Mapping bilateral capabilities will help us identify and
focus collaboration and partnership opportunities
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Background

= 2022 (Asian Development Bank + Bappenas + MoECRT) + (ITB,
IPB, Ul, UGM) = PRIME STeP investing in research and innovation

= 2022 Australia and Indonesia advancing partnerships in critical
minerals and future battery industries

=> 2022 Nationally Determined Contributions submissions to the
United Nations Framework Convention on Climate Change
(UNFCCC) to reduce greenhouse gas emissions.
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Concepting the Circular
VValue Chain Model

@ Product & Systems Design @

L A

=>» Sustainability at the core

= R&D driven innovations and o
entrepreneurship

=> Knowledge and Skills through £ research & Bevelopment
education and training - ©

=>» Good Policies and Compliance 2 Sustainability
Frameworks accelerate g
solutions and protect ,
consumers

=» Circularity from raw materials Policy and Compliance Framewo™” ®
to second life and recycle. . q@,ooo
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N

Exploration Average duration

for exploration (yr)

Exploration expenditure
per year (US$)

Road construction

Accessibility (US$ km)
per km

Mechanical land clearing
cost (US$ per ha)

Expertise Number of mining engineers

Annual salary of mining engineers
in mining operation (US$)

Number of
academic researchers

Research &
Development

Mineral mining patent index

Published mining
engineering paper

University with mining
engineering program

Research center
Budget from government ($)

Budget from industry ($)

Indonesia e

B Australia

Critical Minerals & Resources (CM)

$67.7 million

$5,400,000

$6,500*

1,400

$107,130.77

Data Not
Available*

0.13*

715

444 M

103.6 M

0% 100% 0%

Gap Data Not Available

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

8*

$8.05 million

$681,000*

$150 - $180*

105,606*

$9,253.05*

Data Not
Available*

0.0015*

n8

Data Not
Available*

51M
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(el (el Critical mineral operating mines 65
Number of critical mineral mining o
projects under development
Environmental Energy consumption o
Metrics (GJ/tprod.)
Emission intensity 1261
(MtCO2e/Mt prod.) :
Water consumption e T
(ML/Mt) ’
Waste production GG
(t Waste/t prod.) :
Total dissolved solids threshold
. 2K
in wastewater (mg/L)
Nickel Reserve (t) 21M
Annual mining production (t) 151K
Annual processing SB[
quantity (t) :
Lithium Reserve (t) 620 M
Annual mining production (t) 55.3 K*
Annual processing Data Not
quantity (t) Available*

0% 100% 0%
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439.23

40.25

24593 K

0.012

2K

21M

160 M

873.1K*
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/\ Critical Minerals & Resources (CM)

535 | P |
Cobait * Total Rare Data Not
Reserve (t) 1.50 M 600 K Reserve (t) _ 420 M -
Earth Elements Available*
Annual mining production (t) 53K 9.50 K Annual mining production (t) _ 23 K Al::;laa';;:*
Annual processing o
280K 29.42 K
apnths Prassodymium S— nesk sws
Manganese Reserve (t) 270 M 4960M . . Data Not Data Not
Annual mining production (t) Available® Available®
Annual mining production (t) 3.26 M* 4.91K* .
Neodymium Reserve (t) _ 273.41 K* 132K
Annual processing Data Not
. a8 ot 16.19 K
quantity (t) Available Annual mining production (t) Data Not Data Not
gp Available* Available*
Copper Reserve (t) 97M 24 M
Terbium Reserve (t) 468* 7=
Annual mining production (t) 813 K 731K
. . Data Not Data Not
. Annual mining production (t) . .
Available* Available*
Annual proc$i3|?§ 380 K 269 K* vailable vailable
quantity X
Dysprosium Reserve (t) 12.81K 101*
Iron Ore Reserve (t) 51B 2.9 B*
. . Data Not Data Not
Annual mining production (t) 912 M 65.8 K* Al s el E e () Available* Available*
Annual processin 0% 100% 0%
processing Data Not 3637 K* ’
quantity (t) Available
Zinc Reserve (t) 66 M 23 M
Annual mining production (t) 132 M 15.15 K*
Annual processing Data Not 5
quantity (t) Available*
0% 100% 0%
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=0
.l Advanced Manufacturing (AM)

Number of battery cell

Sy

*

& wind power (%)

Battery manufacturers incl. 4
Manufacturing prospective companies
Investment
Battery manufacturing capacity 25,6+
incl. project pipelines (GWh)
EV Total number of EV.
Manufacture otalnumber of EVs 130,000*
on roads (units)
EV car sales in 2022 (units) 31,104*
EV car and bus product.lon 33410
capacity (units)
Energy Installed residential rooftop 34M
Storage for solar PV (units) ’
Renewable
Energy
Projection of solar PV & wind i
power capacity by NZE 2050 (GW)
Share of solar PV & wind power - -
capacity in electricity mix (%) e
Share of solar PV & wind power - N G
capacity in electricity mix (GW) e ’
Share of generated solar PV NN
19.6
0%

B Australia Indonesia

Gap
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100% 0%

Data Not Available

5*

25*

81525*

15,437*

16,480

45K

340

0.5

0.378

0.06
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Electronics Manufacturers of battery-powered
electronics (laptop & smartphone)

Number of laptop users
Number of smartphone users
Number of tablet users

Labor Battery manufacturing industry

Supporting sectors in EV and
battery manufacturing

Heavy duty vehicle/equipment
manufacturing

Metal processing manufacturing

Established Battery manufacturing
Company

Battery energy storage

manufacturing

Electronics manufacturing

EV manufacturing

e

* .

6*

12.5 M*

15.5 M*

7.7 M*

1,629*

131,600*

121,800*

141,800*

21

370*

5%

0% 100% 0%

@ ASIAN DEVELOPMENT BANK

45%

136 M*

179 M*

34 M*

12,063*

277,791*

17,083*

165,204*

187*

42*
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=0
.l Advanced Manufacturing (AM)
-—
‘.‘,- .
Established Supporting EV and battery g:i:la‘;;:f;nt Published renewable energy, 3100 1622
Company (bodly, tire, system) 136* 1067* sustainability, and environment
manufacturing paper
Heavy duty vehicle/equipment 7% 979% Published energy engineering and ) li2
manufacturing power technology paper
Metal processing companies 42* 1M3* Published indu‘strial and 3152 765
manufacturing paper
Environmental
Performance CO2 emission factor for Data Not Data Not
electricity & heat generation 629 687 Number of academic researchers Available* Available*
(tCO2/GWh)
GHGs emission intensit
Y 106 g L Patent 213 180
(kgCO2e/kWh battery) Available
. 3.4 m3/t Data Not
Water usage ore extraction . spodr:m/wonne Av:ilaabloe* Number of research centers - 53 22
0% 100% 0% 0% 100% 0%
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Education & Training (ET)

P . P .
Number of . . . .F;ercentage of Program UlAf q il il L
Higher Education Students Students in engineering 206 K 12 M by Total of AT B Ul I 5  125% 19 3.2%
in Engineering & Science and science : Accredited engineering program ;
University
AUS: 40, IDN: 585 . . . .
xumberg.ft d . ¢ : University with materials and ) )
ccredite Heavy duty mechanics 18 15 ; S 2 5.0% 6 1.0%
Technical and metallurgical engineering program
Vocational
Program University with
9 Plant operator 322 1 Y 5 12.5% 56 9.6%

chemical engineering program

University with
174* 43 industrial/manufacture l CRERE
engineering program

Electrical 6 15.0% 16 19.8%

Information and commmunication
technology

630 49 University with environmental

. ) 8 200% 44 7.5%
engineering program

Mechanical 319 153

University with geophysics program 1 2.5% 14 2.4%

Automotive 605 40

4 10.0% 22 3.8%

University with geology program

Percentage of Program . . a .
by Total of University with electrical

Accredited engineering program

University
(AUS: 40, IDN: 585)

15 37.5% 167 28.5%

University with chemistry program 9 22.5% 67 11.5%

University with mechanical
engineering program

12 30.0% 141 24.1%

University with physics program 6 15.0% 59 10.1%

University with ICT program 35 875% 382 65.3% - - . .

University with ‘enV|ronmentaI o} e 9 15%

science program
University with civil
. . 0 0/
engineering program 15 375% 204  34.9% 0% 100% 0%
0% 100% 0%
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Education & Training (ET)

Number of .
Expertise Heavy duty mechanics 7,800 5,351 Number of Material and 1480 DatalNot
Expertise metallurgical engineers ! Available*
Data Not . . HI
Plant operators 98,460 Available Chemical engineers - 2400 3,306*
Electrical engineering
s
technicians G100 [E2126 Industrial/manufacture engineers 3800 Data Not
0 *
Available
ICT technicians 70,800 215,758*
’ ' Environmental engineers 1300 Data Not
. ¢ Available*
Mechanical engineering .
.. 1100 186,460 bl
technicians Geophysicists - 1100 4,000
Automotive technician _ 120,200 Dat.a Not :
! Available* . :
Geologists : 5,100 10,000
Electrical engineers - 24300 Data Not
’ Available* R - e
emists
&7l Available*
Mechanical engineers Data Not
g - 14,000 Available* 5 N
Physicists . ata Not
y 209 Available*
ICT engineers 362,300 395,966*
Environmental scientists - 23,600 Data Not
Available*
Civil engineers 21,300 223,568
0% 100% 0%
0% 100% 0%
B Australia Indonesia Gap Data Not Available @ ASIAN DEVELOPMENT BANK — E{-‘#EEY
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N
LN Reuse & Recycle(RR)
- -

Cost Business
Estimated recycling cost of nickel . .
based Li-ion battery (US$/t waste) 4,400 3,400* Number of recycling companies 26 1*
Quantity
. . . " 1
Quantity of recycled Li-ion o Data Not Public battery re.cyclmg and (0]
battery (% of retired battery) Available* reusing scheme
Research &
. Development
Annual quantity of recycled evelopme Research center 6 2
nickel-based Li-ion battery 3,300 Data Not
Available*
(t battery)
0% 100% 0%
Estimated percentage of
recycleable nickel based Li-ion 95 98.5*
battery components (%)
Estimated annual recycling
capacity (t) 3,300 20,000*
0% 100% 0%
B Australia Indonesia 1 Gap Data Not Available @ ASIAN DEVELOPMENT BANK — E{#EEY
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M Market Integration (Ml)

General Market )
Population & 26,439,
Gross Domestic Product per -
9 64,491
capita
Battery demand projection
(GWh) 65 (2030)
Number of annual 4W sales - 916,968
Number of legally registered 4W - 19,133,672
Number of annual 2W sales 108,926
Number of legally registered 2W I 950,370
Annual energy-related emissions 360
(Mt CO2)
0% 100% 0%
B Australia Indonesia i1 Gap Data Not Available

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

277,534,122

4,788

59.1(2035)

1,048,040

25,699,883

5,221,470

132,284,343

600
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EV Market Number of EVs on roads

Annual EV sales (units)

BEV market share (%)

EV car and bus
production capacity (units)

Number of EV charging stations
(units)

Number of battery
swap stations (units)

Renewable Capacity of installed
Energy Market BESS (MWh)

Capacity of installed solar PV
& wind power plants (GW)

Capacity of renewable
energy plants (GW)

Projection of renewable energy
share by 2030 (%)

Renewable energy share in
electricity mix (%)

e
SI=T
* .

130,000

31104*

3.39*

3,700

40.2

484

68

0% 100% 0%
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15,437*

147*

16,480

616

961

8*

126

23

15.0
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N

IR Y Product and System Design (PS)

Company

Number of companies in battery
product and systems design

Association
Number of associations in battery
product and system design
0%
B Australia Indonesia i1 Gap

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

41*

3*

100%

0%

Data Not Available

57
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Research and
Development

Number of research centers in
battery-related product and
system design

Number of patents in battery
product and system design

Number of universities with
product and system design
program

e
SI=T
* .

55

169

100%

0%
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Innovation & Entrepreneurship

— —
. . * .

Entrepreneurship N £ t
umber of energy storage 7 o . Energy science index 8.4 Da'fa Not*
tech startups Innovation Available
Ecosystem value H2 2020 - 2022 . .
(US$) 78 B (Sydney) 71B (Jakarta) Growth in RD&D index 8.6 n
: : Portfoli i ity in Data Not
Ease of starting a business 96.6 812 ortfolio diversity index 1.9 Available®
Strength of minority shareholder .
& i o o 64 70 Clean patents index 8 6.2
. . Market-ready innovative
S U CITe R i technologies or roszlcts fundin 9.2 S NG
systems and lending facilitations <k 7o & P neing ’ Available*
index
Innovation Innovation index 471 27.9 Cleantech start-up index 8.2 7
Education spending as a share of Ernst & Young renewable energy . 47
total government expenditure (%) (225 (S5 attractiveness index ’ )
Government expenditure in Low-carbon energy RD&D to total 76 Data Not
education (in US$) Wl ol energy RD&D index : Available*
Global energy 83 43 International collaboration in clean 124 55
innovation index (overall) : ’ energy index ’ ’
Clean energy RD&D index 6.8 B3
0% 100% 0% 0% 100% 0%
. . . FUTURE
. Australia Indonesia i Gap Data Not Available @ ASIAN DEVELOPMENT BANK == BATTERY
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Policy and Compliance Frameworks

—
Regulated by Australian Trade and
Investment Commission

Mining companies are permitted to
export and import raw materials

Import -
Export

Refining

Expertise

National
Strategies or
Initiatives

Sustainability

Worker
Assurance

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.

Mining companies can build
smelters by considering
environmental impacts of mining
and minerals processing

Min. requirement: VET, Diploma, and
Standard 11 Certification

Minimum salary: National Minimum
Wages (per hour)

Safety Certification ISO 45001

Australia does not have a holding
state-owned enterprise of its mining
industry

Critical Minerals Strategy 2023—
2030, including incentives, grants,
and support for CRCs:

1. Future Battery Industries
Cooperative Research Centre (FBI-
CRC)

2. MinEx CRC

3. Cooperative Research Centre for
Transformations in Mining
Economies (CRC-TiME)

Certification of Raw Materials
(CERA)

Initiative for Responsible Mining
Assurance (IRMA)

Work, Health, and Safety in the
mining industry is regulated by
states and territories

Regulated by Directorate General of
Customs and Excise and Ministry of

Mining RI

Indonesia stops raw material export
activities (UU No.3/2020)

Mining companies are obligated to
build their smelter (UU No.3/2020)

Min. requirement: Regulated by the
Ministry of Energy & Mineral
Resources, referring to SKKNI
standards

Minimum salary: Regional Minimum
Wages (per month)

Establishment of a holding state—
owned enterprise of the mining
industry, MIND ID:

1. PT ANTAM Tbk

2. PT Bukit Asam Tbk

3. PT Freeport Indonesia

4. PT Indonesia Asahan Aluminium
(Persero)

5. PT Timah Tbk

Indonesia does not have a national
critical minerals strategy

Government Regulation for
Implementation of Environmental
Protection and Management (PP
no.22 2021)

*general, not specific to mining

Work, Health, and Safety in the
mining industry is regulated by the
central government through UU
No.6/2023

Standard for
EV design

Renewable
Energy

Safety Certification ISO 45001

Battery

s .
<.
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Standard
forEV
production

Battery

Renewable
Energy

National
program/
strategy

Environment
Performance
Standard

| Advanced Manufacture
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Policy and Compliance Frameworks

M

Incentive

Trade Policy

Energy
Storage -
Safety
Standard

Consumer
Protection

Emission
Reduction

Renewable
Energy

Market Integration

Free Fringe Benefits Tax (FBT)

Subsidy for first purchase of 4W EV (the
amount differs for each state)

Federal and state rebates for rooftop solar and
battery storage

Loan and subsidy to install EV chargers at
homes

Higher Luxury Car Tax threshold for low-emission
vehicle

Removal of customs duty on certain EV

Covered:

1. Battery Safety and Standard
2. Charger

3. Socket and plug

4. Power Generation

ARENA Project:
Battery Storage System Performance Standard

Institution:
- Australia Competition and Consumer
Commission (ACCC)

Certification schemes:

- CERA (Certification for Raw Material)
- Australian Standards (AS)

- Product Safety Australia

Regulation:

- Lithium-ion batteries and consumer product
safety standards imposed by the Australian
Consumer Law (ACL)

Carbon Farming Initiative (CFI) framework

Private power producers can sell electricity to
the power retailers through the electricity
market regulator, the Australian Energy Market
Operator (AEMO)

Various state and private-owned providers can
distribute and supply end users.

Tax incentive for purchasing new 4W EV

Subsidy for purchasing new 2W EV

Subsidy for converting 2W ICE into EV

Zero percent tariff for imported EV in both
intact or incompletely knocked down (IKD)
conditions

1. Battery Safety and Standard
2. Charger

3. Socket and plug

4. Power Generation

Institutes:

- National Consumer Protection Agency

- Roadworthy Testing Center and Motor Vehicle
Certification

- Badan Standarisasi Nasional (National
Standardization Agency of Indonesia)

Certification schemes:

- Standar Nasional Indonesia (SNI)

- Sertifikat Uji Tipe (SUT) / Test Type Certificate
and Sertifikat Registrasi Uji Tipe (SRUT) / Type
Test Registration Certificate

Regulation:
- General consumer protection law (UU no.8

99)
Official Carbon Trading for Power Generation
Subsector

Private power producers can only sell
electricity to Perusahaan Listrik Negara
(PLN) / State Electricity Company

Perusahaan Listrik Negara (PLN) is the sole
power distributor and supplier for end users.

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.
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riy
v

Financial
Support

Qualification
Framework

Certification
Agency

Training and
Assessment
Agency

Education and Training

= .
..

1. Scholarships and research funding
related to energy transition, from several
government institutions, such as: ARENA,
FBICRC, and MRIWA

2. Research Training Program block grants
to higher education providers to support

students undertaking research doctorate
and research masters degrees

3. Higher Education Loan Program
provides financial help for University and
VET students

Australia Qualification Framework (AQF)

Australian Skills Quality Authority (ASQA)

provider

1. Scholarships and training assistance for
local communities around mineral
sourcing area

2. Scholarships for vocational and higher
education study in battery, EV and
renewable energy related programs from
LPDP and Bidikmisi

Kerangka Kualifikasi Nasional Indonesia
(KKNI) / Indonesian Qualification
Framework

Badan Nasional Sertifikasi Profesi (BNSP) /
National Agency of Profession
Certification

Lembaga Sertifikasi Profesi (LSP) /
Indonesian Certification Agency

ASIAN DEVELOPMENT BANK
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Policy and Compliance Frameworks

Energy R&D
Startup
Incentive

National
Agencies

Financing
Program

Startup
Program by
Government

e

Research and Development
Tax Incentive with up to 43.5%
cash back to help mitigate
some of this risk and cost

The Cooperative Research
Centres Program, including:

1. Future Battery Industries
Cooperative Research Centre
(FBI-CRC)

2. MinEx CRC

3. Cooperative Research
Centre for Transformations in
Mining Economies (CRC TiME)

The Commonwealth Scientific
and Industrial Research
Organization (CSIRO) energy
research

Australian Renewable Energy
Agency (ARENA)

1. Clean Energy Finance
Corporation

2. Export Finance Australia
Loans

3. Green Financing from state-
owned banks

4. Startup Year

Etc.

1. CSIRO ON Accelerate:
innovation support program
for startups

2. Greenhouse Tech Hub

Innovation & Entrepreneurship

Super Tax Deduction for
companies that provide
training and R&D activities:
200% for costs incurred for
training activities and 300%
for costs incurred for R&D
activities

National Research and
Innovation Agency:

1. Energy and Manufacture
Research Organization

2. Nanotechnology and
Material Research
Organization

National Battery Research
Institute (NBRI)

1. Kredit Usaha Rakyat (People

Business Loan)

2. Green Financing program
from state-owned banks

3. LPDP Entrepreneurship
Scholarship 2023

Etc.

1000 Startup: Government
initiative supporting tech
startups' growth

PUBLIC. This information is being disclosed to the public in accordance with ADB’s Access to Information Policy.
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L3

Battery Waste
Management

State-owned
organization/
program

Renewable
Energy Waste
Management

EV-Battery-
Renewable
Reuse

Reuse and Recycle

B-cycle: Official battery
stewardship scheme

B-cycle: Official battery
stewardship scheme

Government support for the
Association for the Battery
Recycling Industry

Lithium-ion battery recycling
R&D by the Commonwealth
Scientific and Industrial
Research Organisation

- Initiated by the Department
of Climate Change, Energy, the
Environment and Water

- Wired for change: Regulation
for small electrical products
and solar photovoltaic system
waste

- Product stewardship

scheme for photovoltaic
systems

B-cycle: Official battery
stewardship scheme

National Product Stewardship

Scheme to reuse all batteries

Regulation for B3 waste
management (business to
business only)

Open investment for battery
recycling company

No available data indicating
waste management activity.

2W EV conversion

Trade in old Lithium-ion
battery for electric
motorcycle

M ASIAN DEVELOPMENT BANK
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Practical
Recommendations
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Recommendation#1

Coordination of Continuing Australia-Indonesia Focused Research for the
Energy Transition

We recommend an independent focal point for coordinating continuing
Australia-Indonesia focused energy transition research, and that energy
storage technologies and industries, critical minerals, sustainable mining, policy
and compliance frameworks, trade and investment issues, and human capital
development be prioritized in its purpose.

mmx INDUSTRIES crc
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Recommendation #2

Coordination of Skills Exchanges in High Impact Areas of Sustainable Critical
Minerals Mining

We recommend a coordinated and deliberate strategy to support the critical
minerals mining sector to develop a program of strategic skills exchanges, and
people-to-people collaborations that promote advanced sustainable mining.

FUTURE
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Recommendation # 3
Promoting Energy Storage Industry Partnerships

We recommend that Indonesia’s leading university science and technology
parks (STP's) develop industry connect events to promote research,
development, and innovation services to Australian energy storage industries,
particularly those that are concurrently exploring market entry strategies and

ongoing research at the technological readiness levels around testing systems
in operational environments.

FUTURE
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Recommendation # 4

Expanding Professional Human Resource Developmentin
Environmental Science

We recommend a more detailed analysis of the landscape of professional
environmental science education in Indonesia and the capacity for bilateral
academic and research partnerships, and human capital development planning

Initiatives to accelerate ongoing professional expertise that secures the future
for environmental and sustainability oversight.

FUTURE
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Recommendation#5

Promoting Green Skills Development

We recommend that Australia and Indonesia accelerate their partnerships
around skills training with particular focus on the broad range of green skills
throughout the energy storage value chain and the energy transition more

generally.
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Recommendation #6

Government Renewable Energy Agency Cooperation

We recommend the establishment of an Indonesia-Australia joint working
group to explore cooperation amidst the compliance and standards
frameworks throughout the energy storage value chain identified in this study.
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Recommendation # 7

Innovation and Entrepreneurship Partnerships

We recommend that Indonesia’'s PRIME STeP program, and other innovation and
start-up incubation communities actively strategize to co-opt industry
partners, investors, tech innovators, and researchers to connect, co-innovate,
and catalyze start-up incubation and job creation throughout the energy
storage value chain.
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Recommendation # 8

Isolated and Small Community Grid Networks

We therefore recommend a practical project initiative to explore industry-
based technology solutions specific to isolated and small communities. One
form that the project could explore is that of a technology solution challenge, in
which industry leaders, entrepreneurs, investors, climate tech experts,
scientists, or policymakers connect, collaborate, and co-innovate.
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Summary

We aimed to highlight with compelling evidence, the
opportunities for Australia and Indonesia to expand on
decades of collaborations and partnerships and work together
to co-create value, create meaningful jobs, and innovate
together to solve an integral part of a just energy transition.
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