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date of writing and is subject to change. This document has been prepared solely for
informational purposes over a limited time period and for providing a perspective on the market.
Projected market and financial information, analyses, and conclusions contained herein should
not be construed as definitive forecasts or guarantees of future performance or results. The
authors or any of their affiliates and any third party involved make no representation or warranty,
either expressed or implied, as to the accuracy or completeness of the information in this report
and shall not be liable for any loss arising from the use hereof. Inclusion of companies featured

in this report does not indicate endorsement in any shape or form from the authors of this report.

Copyright in the materials, text, articles, and information created by third parties and the rights
under copyright of such parties referenced in this report are hereby acknowledged. Copyright in
all other materials not belonging to third parties and in these materials as a compilation vests
and shall remain, at all times, as the copyright of the authors of this report, and should not be
reproduced or used except for business purposes on behalf of the authors or with the express
prior written consent of an authorized signatory of the authors.
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uDc kp" (" EBgnderosGoégle,"Standard Chartered, and Temasek Southeast

CukcXu"ltggp"Geqgqpqgqo{"4247" Tgrqtv<"Wpngemkpi "U{uvgou"hgt T epgigy* | "Cpfw

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy



Forward-looking statements
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formulated with assumptions about future events.

Forward-looking statements include, without limitation, projections, estimates,
commitments, plans, approaches, ambitions, and targets (including, without
limitation, ESG commitments, ambitions, and targets).
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Forward-looking statements may also (or additionally) be identified by the fact
that they do not relate only to historical or current facts.

By their very nature, forwardlooking statements are subject to known and X, - o
unknown risks and uncertainties and other factors that could cause actual o - 2
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those expressed or implied in the forwardlooking statements.

Readers should not place reliance on, and are cautioned about relying on, any
forward-looking statements.
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Terms and acronyms

#
1G biofuel

2G biofuel
4W

ACCF

ACFTA

ADB
Agri

Al

AlF
APAC
ASEAN

AT&C

AWD
AZEC

BAU
BESS

BEV
BIMP

first generation biofuel
second generation biofuel

four-wheeler

ASEAN Common Carbon
Framework

ASEANChina Free Trade
Area

Asian Development Bank
agriculture

artificial intelligence
ASEAN Infrastructure Fund
Asia-Pacifict

Association for Southeast
Asian Nations

aggregate, technical, and
commercial

alternate wetting and drying

Asia Zero Emission
Community

business-as-usual

battery energy storage
system

battery electric vehicle

Brunetindonesia-
Malaysia-Philippines

CAAS

CAGR
CBAM

CFE
CLT

CN

CQOe
CORSIA

CPU

DC
DFlI

EEC
EMEA
ESCAP

ESG

ETS
EU
EV

Civil Aviation Authority of
Singapore

compounded annual growth rate

Carbon Border Adjustment
Mechanism

carbon-free energy
cross-laminated timber
China2

carbon dioxide equivalent

Carbon Offsetting and Reduction
Scheme for International Aviation

central processing unit

data center

development finance institution

Eastern Economic Corridor
Europe, Middle East, and Africa

Economic and Social
Commission
for Asia and the Pacific

environmental, social, and
governance

Emissions Trading System
European Union

electric vehicle

Note: (1) In this report, Asia-Pacific does not include SEA or Australia; (2) China refers to Mainland China; (3) Korea refers to Saith Korea

FAO
FDI

Fl
FOLU

G2G
GHG
GIP
GPU
GtCO2e

GW

HEV

HVO

IBRD

ICE
ICVCM

IEAT

IFC

Infra

Food and Agriculture Organization
foreign direct investment
financial institution

forestry and other land use

government-to-government
greenhouse gas

green investments partnership
graphics processing unit

gigatons of carbon dioxide
equivalent

gigawatt

hybrid electric vehicle

hydrogenated vegetable oil

International Bank for
Reconstruction and Development

internal combustion engine

Integrity Council for
the Voluntary Carbon Market

Indonesia

Industrial Estate Authority of
Thailand

International Finance Corporation

infrastructure
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JETP

JP
JV

LCOE
LLM
LNG
LT-LEDS

LTMS

LUCF
LULUCF

MAS
MDB
MoC
MoU
MRV
MtCO2e

MY

'. GenZero

Just Energy Transition
Partnership

Japan

joint venture

Koread

levelized cost of energy
large language model
liquified natural gas

long-term low-emission
development strategy

Laos-Thailand-Malaysia-Singapore
Power Integration Project

land-use change and forestry

land use, landuse change, and
forestry

Monetary Authority of Singapore
multilateral development bank
memorandum of collaboration
memorandum of understanding
monitoring, reporting, and verification

million tons of carbon dioxide
equivalent

Malaysia

( standard
chartered
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Acronyms

NBS nature-based solution SAF sustainable aviation fuel uUco used cooking oil

NDC nationally determined contribution SEA Southeast Asia Ul/UX user interface/user experience

NGO non-governmental organization SEAG Consists of Thailand, Malaysia, UNFCCC United N_ations Fr_amework

Singapore, Indonesia, Philippines, Convention on Climate Change

a Vietham

OEM original equipment manufacturer . . .

S SpedEl Ry Zent VCMI Voluntary Carbon Markets Integrity

ﬂ SG Singapore |nitiative

PCI Projects of Common Interest SGTraDex Singapore Trade Data Exchange W L

irtual power purchase agreement
PH Philippines SHF smallholder farm(er) VPPA e ¢
o VSIP Vietnam Singapore Industrial Parks
PHEV plug-in hybrid electric vehicle SLB sustainability-linked bond
POME palm oil mill effluent SME small and medium enterprise
; WUE water usage efficienc

PPA power purchase agreement Solar PV solar photovoltaic 9 Y

PPP public-private partnership SRI system of rice intensification

PUE power usage effectiveness SWF sovereign wealth fund
(=)

RS0 EEEENERD S e apmen: T&D transmission and distribution

RCEP Regional Comprehensive Economic Partnership TBCB tariff-based competitive bidding

RE EMENTEE EETE TCAF transformative carbon asset facility

READSI Renewabl_e_Energy Accelerator for_ TCO total cost of ownership

Decarbonizing Sustainable Industries
REC renewable energy certificate tCO2e ton of carbon dioxide equivalent
REDD reducing emissions from deforestation and TH LG
forest degradation TWh terawatt-hour
ROI return on investment
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Foreword by Bain & Company

BAIN & COMPANY (4) History moves in waves, each marked by shifting priorities, new challenges, and evolving aspirations. For generations, natiors have grappled
with the intricate challenge of balancing economic growth, energy security, and environmental sustainability. Today, as we navigate a period
of renewed change and greater uncertainty, new models and ways of thinking have become essential.

Southeast Asia (SEA) stands at a pivotal juncture in its green transition. Over the past decade, the region has demonstratedgrowing
ambition, heightened awareness, and early decisive steps toward sustainable development. Yet, progress has been uneverY and with only
five years remaining to meet the critical 2030 climate targets, SEA is not yet on track to fulfill its climate pledges. The o pportunity to alter this
trajectory is narrowing rapidly, underscoring the urgency for bold, coordinated action at this moment of inflection.
Viku"{gctXu"tgrqtv"gzrngtgu"rcvjyc{u"haqgt Ydaé&deritereq Onygue greation, whgé pgz v " rj cu
decarbonization must unlock economic competitiveness, job creation, and energy resilience. The central message is clear: Climate action

must deliver tangible results, not merely aspirational targets. It has become a strategic growth lever rather than simply a c ost.

Realizing this vision demands a fundamental shift. Single-sector or fragmented initiatives are insufficient in addressing the co mplexity of
vgfc{ Xu"ejcnngpi g thlskdsipategygscefuired¢ chaithatcengprehensively tackles interconnected issues across energy,
transportation, and land use sectors. This report highlights three critical systems -level solutions: scaling up a sustainable bioeconomy to
safeguard and regenerate natural resources, modernizing regional and domestic grids to enhance renewable energy integration, and rapidly
developing an integrated electric vehicle (EV) ecosystem to decarbonize transportation and maintain regional competitiveness in automotive
manufacturing. Each solution not only mitigates emissions but also generates economic value.

Crucially, the report also emphasizes the enabling solutions needed to support these comprehensive strategies. Expanding climate finance,
scaling credible carbon markets, and leveraging green artificial intelligence (Al) to enhance energy efficiency and emissions reduction are

Dale Hard CaStle vital to achieving scale and sustainability.
Partner The report further introduces an important new catalyst: the significant potential for strategic collaboration between SE Asia and the broader
Asia-Pacific Asia-Pacific region. By codeveloping infrastructure, harmonizing standards, and integrating green supply chains and digital plat forms,

Bain & Company regional partnerships and investment can amplify outcomes, delivering impacts greater than the sum of their parts.

We hope this report serves as a practical guide for leaders in both the public and private sectors, catalyzing the collaboration and innovation
pgeguuct{"vg"hwnn{"tgcnk| g"Ugwvjgcuv" CukcXu"itggp"gegqpqoke"rqgqvgpvkc
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Foreword by GenZero

‘. GenZero Staying on course for net zero is increasingly difficult amid immediate challenges like inflation and energy security Y but losing sight of the
climate crisis risks far greater long -term consequences.

To refocus attention, the journey to net-zero needs to make business sense now.

Ncuv"{gctXu"tgrqgqtv"jkijnkijvgf"vjcv"Uqwvjgcuv"CukcXu"itgmaybgeqgpqgo{"
2030Y a figure that matches the new finance target set at COP29. Crucial unlocks include the bioeconomy and carbon markets, which are
underutilised yet high-potential levers for decarbonisation, job growth, and economic opportunities.

The global bioeconomy is projected to reach US $30 trillion by 2050. Southeast Asia, with its large forests, mangroves, and agricultural
landscapes, can capture a significant share of this value while advancing net-zero goals. Nature-based solutions (NBS) and biofuels are both
carbon sinks and economic drivers. For example, sustainable aviation fuel (SAF) developed from waste feedstock decarbonises air travel,
while regenerative agriculture enhances food security. Therefore, to scale the sustainable bioeconomy, governments and businesses must
de-risk investments, build robust value chains, and integrate advanced technologies to maximise both climate and economic benefits. A clear
regulatory environment is essential to support this.

On top of nature-based solutions, we also need tech-based decarbonisation. Carbon markets can play a vital role in mobilising capital for
both types of climate interventions, potentially growing to US $35 billion by 2030. However, this can only be achieved with improved credit
integrity, stronger alignment with international standards, and clearer regulatory frameworks. Efforts such as the Integrity Council for the
Voluntary Carbon Market (ICVCM) and the Voluntary Carbon Markets Integrity Initiative (VCMI) are helping to rebuild market canfidence
around quality supply and claims.

At GenZero, we are committed tocatalysing Cuk c Xu" i t ggp" geqpqo{ 0" Yg" k px ghased dngtéchndlégicat gt uk h k g f

Ansharl Rah man solutions to scale impact. For example, with rice cultivation being one of the largest methane emitters in Asia, we have invested in The Good
Rice Alliance to advance sustainable rice farming practices in India, cutting approximately 100,000 tCOZ2e of methane emissions annually.
. : . The development of end-to-end technological solutions is also key to achieving a clean energy transition. On this front, we are collaborating
Director of Policy & Analytics with ACEN and Keppel Ltd to pioneer the use of transition credits to finance the early shutdown of a coal-fired power plant in Batangas, the
GenZero Philippines, transforming it into a clean energy facility by 2030.

Charting a decarbonisation roadmap that is economically viable and environmentally sustainable is not just a vision. It is a reality we can
build today.

Let us overcome climate paralysis together, starting now.

Ugwt egu<"Pcvwtg"Hkpcpeg. "V "Il ngdcn" Dkggegpqo{ ="0UEK. "thqbgp”E
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Foreword by Google
Google

Spencer Low

Head of Regional
Sustainability, APAC
Google

Asia-Pacific generates more than half of the world's global greenhouse gas emissions, but it is also the region that is the most vulnerable to
the effects of extreme weather events.

Southeast Asia sits at the heart of Asia-Pacific, with deep cultural, historical, trade, and investment ties with India, China, Japan, South Korea,
and Oceania. SEA is also one of the fastestgrowing regions in the world economy, with a young, digitally savvy population. For this reason,
last year Google announced a $3 billion investment in data centers and cloud regions in Malaysia and Thailand as part of our efforts to boost
cloud and Al capabilities in the region.

At Google, we believe we have a unigue opportunity to contribute to SEA's transition to a more sustainable future by using Alfor information,
prediction, and optimization, and to drive innovation forward. Al has the potential to help mitigate 5% T 10% of global greenhouse gas

gokuukgpu"d{"4252. "cpf"ygXtg"cntgcf{"uggkpi"vjg"rgukyvkxgéntdiseases v .

detection.

At the same time, Google is committed to developing Al responsibly and working to address the environmental impact associated with it. We
have a bold goal to reach net-zero emissions across all of our operations and value chain, which includes running on 24/7 carbon -free energy
(CFE) on every grid where we operate. In AsigPacific, over the past year, Google announced longterm agreements for 275 megawatts of new
clean energy generation capacity in Australia, India, Japan, and Singapore, in addition to supporting the development of a tgigawatt pipeline
of new solarcapacity cu" ygnn"cu" 32" ogigqpWHEVvyuyVqly't olewa. dpagle dortinudspo"work with partners to
accelerate the deployment of CFE technologies and advocate for grid decarbonization policies in Asia-Pacific.

We believe that all of usY policymakers, industry leaders, and civil societyYowu v " ygt m" vqi gvj gt " vqg"t gtialrtodenafik
everyone. Compared with other regions, people across AsiaPacific view Al with greater optimism and believe it will have a posit ive impact on
the way we work, learn, and access information. That's why Google.org, Google's philanthropic arm, has been supporting the APAC
Sustainability Seed Fund, led by AVPN with ADB support, since 2022 with a total of $10 million to support social impact organizations and
nonprofits in the region. As chair of the United Nations Economic and Social Commission for Asia and the Pacific (ESCAP) Sustainable
Business Network's Innovation task force, Google is committed to working with other corporations across SEA and the rest of A sia-Pacific to
use Al to accelerate sustainable outcomes.

A sustainable future requires systems-level change, strong government policies, and new technologies. Al has the potential to help solve
some of the biggest environmental challenges. Scaling Al and using it for environmentally positive outcomes will be just as c rucial as
addressing its environmental impact.

This report outlines pathways for SEA to decarbonize and identifies areas of investment and needs for policy change. Google is committed to
collaborating with SEA governments and industry stakeholders to grow the region's green economy.

y ko

dn{ "
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Foreword by Standard Chartered

Q standard
\ chartered

L 4

Patrick Lee

CEO, Singapore and ASEAN
Standard Chartered

The opportunity to finance the transition to a low -carbon economy is more compelling and crucial than ever. For Standard Chartered and our
clients, the commercial case continues to grow, with the green economy delivering total returns of 198% over the past 10 years. For the bank,
sustainability remains an integral part of our business, and we recognise the scope for further sustainable finance growth, particularly as new
technologies come online, and as renewable capacity growth continues to outpace that of fossil fuels.

At the same time, the urgency of the transition remains stark, as last year we breached the 1.5°C threshold for the first time, making 2024 the
warmest year on record. The disproportionate impact of climate change on those least equipped to respond, notably across our markets in
ASEAN, underscores the importance of our ongoing commitment to capital mobilisation at scale to deliver the sustainable outcomes we need
to see, alongside inclusive growth.

ASEAN is the fourth largest energy consumer in the world and energy demand has increased by around 3% per year on average ovehe past
two decades, according to the International Energy Agency. In response, most governments across ASEAN have set longterm net-zero
emissions and carbon neutrality targets.

Viku"ku"yj{"Uvcpfctf"Ejctvgtgf."cngpi "ykvj"qgwt"rctvpgt u.Ahdngaherf gf " v q
things, the report explores greater cross-border collaboration opportunities between Asia Pacific and ASEAN to scale decarbonisation impact
and advocate for solutions.

Cu"c"ingdcn"hkpcpekcn"kpuvkvwvkgp"ykvj"c"rtgugpeg"kp" qgnd\$EAN, % gh" v g
recognise that we have a role to play in supporting companies, governments, and stakeholders when it comes to the transition. We continue

to scale finance to support sustainable and enduring growth, and our sustainable finance income growth speaks to this progres s, with $982

million of sustainable finance income generated this year.

Kp" Ukpicrgtg. "yg"eqpvkpwg"vg"uwrrqtv"vjg"igxgt ppogrammisuk'pl"tvg ggp'"eRymeppy't 4 24
sustainable finance ecosystem, including participating in the formation of the Singapore Green Finance Centre as well as the Singapore

Sustainable Finance Association, and supporting the development of carbon markets as well as sustainable trade and data solutions through

initiatives such as Climate Impact X, Transition Credits Coalition (TRACTION).

Together with Temasek, we have been a driving force behind the Just Energy Transition Partnerships (JETPS) in Indonesia and Vetnam,
which combine public and private finance for investment in the early retirement of coal -fired power stations and expansion of re newable
energy. We are also represented on the advisoryboard of Point Carbon Zero to drive the innovation, incubation and scaling of climate fintech
solutions in Singapore and across Asia.

We know that transformation will not take place overnight, and more work remains to be done. Through this report, it is our c ollective hope
that we can inspire confidence and empower greater action towards building a more sustainable future for the world.

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecospericy



Foreword by Temasek

T E MAS E K | ecfjsperitq We are at a critical juncture in our global fight against climate change. With just five years until 2030, the window to avert the worst impacts

of the climate crisis is closing rapidly. The past two years have been the hottest on record, with global temperatures breach ing 1.5°C above
pre-industrial levels for the first time. At the same time, the global sustainability movement is facing its strongest headwinds Y political
pushback, protectionist policies, growing anti -ESG sentiment, and corporations reassessing climate goals.

Maintaining momentum requires viable pathways that balance energy security, sustainability, and affordability. It also demand s a shift in how
we define climate leadership. Rather than relying on a few nations, leadership can emerge through public-private partnerships, ground-up

ghhgtvu. "cpf"c"1hgeqcnkvkgp"gh"vjg"yknnkpi 04" Ugwvj gcuv" Cadear upifedipata p" qr
forward.

Vjiku"{gct Xu"Ugwvjgcuv" CukcXu"ltggp" Gegpgo{"Tgrqtv"qghhgt u" dlécreatigguj " r g
economic growth and jobs. By exploring the interlinkages between essential economic systems, the report identifies high -impact, systems-

level solutions. It also highlights how enabling forces Y like climate and transition finance and carbon markets Y can unlock a multiplier effect

for decarbonization and economic growth.

Temasek recognizes that climate and transition finance is vital to catalyzing real outcomes. We have been working with global partners to

scale capital deployment into green and transition solutions aligned with the systems -led pathways in this report.

Wpngemkpi "enkocvg"hkpcpeg"ku"mg{"vg"uecnkpi"itkf"oqf gt pharsitom kugdy) " cpf "

which targets $5 billion in clean energy and transition assets in emerging markets. Through Pentagreen Capital, we are financing marginally
bankable sustainable infrastructure projects in Southeast Asia, including an $80 million deal to accelerate the rollout of ut ility-scale solar and
battery storage projects in the Philippines and Indonesia.

Franz'ska In addition, we partnered with Allied Climate Partners, the International Finance Corporation, and the Monetary Authority of Singapore (MAS)

. to establish the Green Investments Partnership (GIP). GIP is one of theprogrammes wp f gt "vj g" Hkpcpekpi " CukcXu" Vtc
Z| mmermann P), a blended finance initiative by the MAS to mobilize up to $5 billion to de-risk and finance green and transition projects in Asia.
Managing Director, Sustainability, Scaling up sustainable aviation fuel (SAF) is essential for decarbonizing aviation, but its adoption is hindered by high costs. To boost demand
Temasek signals for SAF and drive costs down, we joined Green Fuel Forward, an initiative of the World Economic Forum and GenZero, foaused on

building capacity and advocating for SAF and SAF certificationsY ultimately to unlock more capital for this high -potential climat e technology.

The impact of such systems-ngxgn"ugnwvkgpu"ecp"dg"uki pkhkecpv<"Rtqgl gevkaqpadjolswi i gu\
and potentially avoid 300 O v E QIifi gmissions.

The path forward is not easy, but the potential rewards are immense. We hope this report serves as a roadmap for action, anda rallying call
vg"cnn"uvemgjgnfgtu"vg"l gkp"wu"kp"ceegngtcvkpi"Uqgwvjgcuv" CukcXu"itg
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The report in numbers

UGCXu"rtgitguu"vqgf c{

Rising commitments and investments
+40%($8B)

First steps towards a green transition, yet much potential

~-9% 1.5% <15%

renewable energy deforestation rate vs. low battery electric vehicle (BEV)
(RE) penetratiort global average of 3% penetration vs. ~30%+ in other
in SEA between 20137 23 global markets (Europe, China)

increase in private green
investments in Southeast Asia
(SEA) between 2023 and 2024

However, reduction in emissions required to meet 2030 targets

600 mMtCO2e

reduction required (13% reduction
in current trajectory needed)

What accelerating systems -level solutions could achieve by 2030

C

"uvtqgpi "korcevu"hqgt"vjg

+900K

increase in jobs expected by
using systems-level solutions
to drive decarbonization

crrtgcej "eqwnf"{kgnf

~36 TWh

reduced T&D losses increases
energy availability, potentially
reducing import needs

U{uvgou

+$120B

increase in 2030 GDP projected
for SEA6 nations in 2030 (+2%)

€" ghhgt " pgy "krpcxvg uyveo{gup"vh'ge " s
$50B/year

e"egpvtkdwvg"vglagokuekgplu™jvemni ggmucdng" qvj gt "curktcvkoe

K/I?C())SZe 30% 6M 20%

potential annual investment required
by 2030 to activate systems-level
solutions

reduction in emissions (50% increase in annual EV RE penetration
reduction in emissions gap needed biofuel adoption rate in electricity
e to meet 2030 targets production 2030 generation
S e
Notes: (1) Hydropower excluded due to well-documented environmental and social impacts, including ecosystem disruption, methane emissions from reservoirs,
and community displacement; (2) The $50B includes all types of fundings including private and public; (3) 2030 targets refer to the emissions level that ne eds to
be achieved under APS scenario presented by IEA; this APS scenario assumesttat governments' announced climate pledges and targets, including nationally
determined contributions (NDCs) and longer-term commitments, such as net -zero targets, will be met in 2030 BAIN & COMPANY @ ‘. GenZero § Erbae) TEMASEK | ecosperity



| 15

UGCXu"1 tggp"gegpqgo{ "ecp"ftkxg"itgyv].

Economic growth will transform compositon g h "t gi kgpcn" u{ uv cpf"qghhgt"vjg"rqvagpvVvk SBAforthe fdtwwek nf " ¢c "

29))

Economic growth: Spurring new industries

~4% 5% Leaders developing inrmarket plans for low-carbon
production, driving new job growth and transition

expected growth rate for

real GDP in Southeast Asia

Energy security: Promoting security and resilience

Build the green economy in ways that boost energy
security and resilience through decarbonization

~10%T 20%

expected annual increase in EV
penetration in new vehicle sale®

Climate benefits: Leveraging access to rest of APAC

Mutually beneficial relationships between APAC and
SEA to expand and scale low carbon solutions

~10%

expected annual increase in power
generation capacity until 2035°

Targeting triple bottom line

Deliver desiredeconomic growth +
energy security + climate impact

Notes: (1) Projections from S&P, ADB (2) Projected annual increase in 4W BEV penetration rate (percentage of BEVs in new vebie sales) from 20241 30 for SEA-
6 nations; (2) Annual power generation capacity addition from 2023 135 under APS scenario from IEA for SEA; APS scenario refersd the scenario which
assumes that all NDCs of SEA countries, as well as longerterm commitments (net -zero targets, etc.) will be met | Sources: IEA;Bain analysis BAIN & COMPANY @ ‘. GenZero S Erbae) TEMASEK | ecosperity



But approaching decarbonizationthrough a sector lens has
fallen short of delivering climate and growth outcomes

Lesson learned: A single sector approach limits resilience, economic outcomes, and climate impact

Systemic barriers System interlinkages create Missed opportunities to
limit pace of progress unintended negative externalities achieve cross-sectoral impact
e.g., investing in RE generation e.g., scaling electric e.g., scaling biofuels
without upgrading grids vehicles (EVs) without without prioritizing
results in curtailment, low greening power second generation (2G)
return-on-investment (ROI), ecosystems increases feedstocks misses an
and slow rollout emissions and retains opportunity to address
reliance on imported crop burning and create
fossil fuels while value from agricultural
straining load waste

management of grid

BAIN & COMPANY (3 Q% cenzero

m
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Qxgt " hkxg"{gctu."UGCXu"ltggp" Gegpqgo{" T
same systemic barriers that limit scale and results

SEA Green Economy Report | Five years of insights

2020 2021 2022 2023 2024

Opportunities on Investing behind Cracking the code Moving the needle
the road to net zero the new realities

Pathway to full potential

Each year, the same systemic barriers reappear, consistently limiting scale and results

A systems

approach is

needed to

Dual d k of d I d f oyeTeome

ual need to Lack o Limited regional Economic incentives  Inadequate financing i
balance growth carbon pricing cooperation not well aligned mechanisms structural barriers

and transition
BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



Why adopt an integrated systems approach now?

To unlock value, ensure energy security, and drive lasting climate impact

How will this lead to
differentiated impact?

®

What are systems?

A system is a set of interconnected
elements, working together to produce a

rcvvgtp"qh"dgjcxkqgt ="

arises from relationships and not just
individual components

What are systems-level solutions?

Systems-level solutions are high-impact
interventions that address systemic
barriers (e.g., patterns of behavior) across
multiple systems to deliver

transformative and amplified impact

What does it mean to take a
systems-based approach?

1. Identify systemic barriers
that reinforce detrimental
patterns and perpetuate
gokuukgpu™

" dreem ecunormiyp

2. ldentify high -impact
systems-level solutions

and implementation levers
that address systemic barriers
across multiple systems

3. Prioritize levers with
highest ability to drive
lasting change

e{engu"|

G

7N
©

a

Addresses cross-
cutting barriers

Maximizes return
on investment and
co-benefits

BAIN & COMPANY (9

a
==

‘. GenZero

Prevents negative,
unintended spillovers
across systems

§ ke TEMASEK | ecosperity
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gconomic Growth

IMPACT

on SEA Green Economy compounded by
virtuous cycle of SYSTEMSLEVEL
SOLUTIONS & ENABLING SOLUTIONS

Analyzing interconnected
systems is key to identifying
systemic barriers and high -
Impact systems -level
solutions to accelerate

SEA decarbonization

Sustainable
bioeconomy

Next-gen grid SYSTEMSLEVEL SOLUTIONS EV

development forming the backbone of ecosystem
SEA Green Economy

SYSTEMS

Agriculture

Tran r
& Nature ansport

Systems-level solutions

. Enabling solutions

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy



This report explores three core systemslevel solutions important for SEA
decarbonization, along with essential enabling solutions for their success

Associated System

Solution
description

(2]
c
9
pre)
=
(@)
(2]
(@)
=
o
@©
=
Ll

Climate and

transition finance

Expand access to commercial
capital via regional funds,
public-private partnerships,
innovative approaches

Sustainable
bioeconomy

Agriculture & Nature

Harness local biomass and nature-based
solutions (NBS) to create new industries
and jobs while reducing reliance on
imported fossil fuels

Unlocks capital to both innovate and de-risk
investments that can improve financial
inclusion for smallholder farmers while also
helping finance other large projects

Systems-level solutions
/

: —
Next-gen grid "\% EV ecosystem

development ﬂ.l.l

Power

Invest in grid infrastructure to scale renewable
power and improve system reliability, with
long-term positive impacts on regional energy
security, affordability, and climate

Catalyzes long-term financing that can
balance the rewards and reduction of risks
needed to scale high capex green and
transition infrastructure projects

Transport

20

CukcXu"GX"vtcpukvkgp"rtgugp

manufacturing and innovation, driving the
development of SEA supply chains to enhance

competitiveness and reduce longterm emissions

Mobilizes financing to accelerate
adoption, expand charging infrastructure,
and advance technology

Carbon markets

Creates price signals and
incentives across systems
to drive decarbonization

Drives sustainable agriculture practices,
biowaste utilization, and nature -based
solutions with strong co -benefits via
increased monetization opportunities

Accelerate and scale clean energy
transition via increased monetization
opportunities

Accelerates EV adoption (especially for public

transportation) and infrastructure expansion via

monetization opportunities using carbon credits

Green Al

Powers data-driven
optimization across
power, transportation,
and agriculture

Maximizes land productivity and nature -based
solutions activities with significant co -benefits
(e.g., higher yields and smarter waste
management)

Leverages Al-driven insights to enhance
carbon sequestration

Optimizes energy demand and supply
with Al-driven grid balancing, predictive
maintenance, and generation forecasting

BAIN & COMPANY (9

Optimize energy usage in EV infrastructure
via Akdriven congestion prevention and grid
balancing tools

@ cenzero S s

TEMASEK | ecosperity



Leveraging systems-evel solutions is projected to have significant impact
In 2030 across GDP, employment, and emissions reduction

+2% +900K -50%

Prioritized systems -level e"cpf"kpetgcug" it gdaidns would
solutions could deliver economy jobs in SEAG also cut emissions
+2% uplift in SEAG by 900K by 2030 (0.2% materially; ~50%
nominal GDP by 2030 of 2030 labor force) of gap to 2030

*1 &342"dknnkgpl{gct +" € climate pledges
(r (~300 MtCO2e)

Notes: (1) Percentage uplift in SEA6 2030 GDP derived using S&P projections (the projection is based on value of solutions, infastructure growth, and efficiency gains

from increased sales and related direct and relevant indirect investments); this uplift will amount to $120 billion annually in 2030; (2) Calculation for new jobs done based

on GDP growth, job elasticity and employment forecasts in key industries in SEA6 nations by 2030; (3) The emission reduction of ~300 MtCO2e has been calculated

based on forecasted adoption of low -carbon solutions and their emissions impact from production, use, efficiency gains, fuel shi fts, land-use changes, etc.; prioritized

systems-level solutions have potential to close ~50% of emissions gap between SEA-6 emissions projected based on current policie s scenario vs. what needs to be
cejkgxgf"vg"oggv"vctigvu"uvcvgf"hqgt"4252="vjg"4252"vctigvu"jcxg"dggp"vcmgp"htqgo" KGCBAI'INCGROOME@N)YC@q ‘.GenZero

Qsln
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SEA and wider APAC have common interests, benefits in building green economy

Energy security a shared priority 02 Foreign direct investment inflows

Incentive for strategic collaboration towards

Shifting dynamics: APAC increasingly
important to fund a transition in SEA

APAC contribution to
SEA FDI since 2015

regional energy security

~$50B ~$630B

SEA imported APAC imported
energy value energy value

Linkages
between APAC
and SEA to
advance green
economy

0 Trade interlinkages

Trade realignment creates opportunity: Nearly gug
jcnh"gh"UGCXu"vtcfg"ku"ykvij"

Heavy-emittin
~45% ors ~45% ~30%

sectors
APAC contribution High volume trade between heavy global nickel gh" Ej kpcXu"ingdcn
to trade flow of emission sectors like electronics, reserves in SEA investments in SEA nations
SEA in 2023 machinery, chemicals

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy
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Collaboration with SEA can bring direct and indirect benefits for wider APAC

Sustainable
bioeconomy

Next-gen grid
development

APAC and SEA collaboration
opportunities

Secure biofuel/feedstock supply
from SEA

Co-invest in agritech innovation
and deployment across SEA

Funding NBS credit projects in SEA

Collaborating on SEA grid
infrastructure planning and
deployment

Co-developing grid components
and smart grid solutions

Investing in endto-end supply
chains to leverage SEA production
competitiveness

Exchanging knowledge and tech
through joint R&D in EV and
related technologies

Opportunities for wider APAC to benefit from SEA collaboration on systems -level solution implementation

Potential direct benefits to APAC

(immediate, tangible impact)

Fulfilling domestic biofuel mandates

Gaining access to high-quality
carbon credits

Creating new market for
agritech innovation

Potential indirect benefits to APAC

(strategic, long-term impact)

Enhancing food and resource
security (via climate-resilient
agriculture in SEA)

Increasing demand for APAG
made grid components and
smart grid solutions

Improving regional energy stability

Laying the groundwork for future
energy integration and RE sharing

Accessing cost-efficient
manufacturing hubs

Tapping into new EV
export markets

BAIN & COMPANY (9

@ cenzero S s

Strengthening supply chain
resilience by reducing reliance on
Western markets

23
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Three systems-level solutions could attract up to $55 billion annually
by 2030 and potentially serve to shore up FDI during an economic slowdown

Greeninvestment needs are material as a proportion of current FDI flows

Forecasted annual green investment needs for
systems-level solutions in 2030 ($ billion)

Total: $487 $55 billion

Current SEA6 FDI flows into SEA-6

FDI inflow into SEA-6 nations in 2023 ($ billion) Total: $230 billion

*rgtegpvcig"gh"eqgwpvt{Xu"4245" HFK+

~80%
18120

~140%
10712
~36%
~55% ~4%
516 516
ID [‘] TH e VN ° PH )

Sources: Reuters The Guardian; Business Insidef ASEAN Investment report 2024; World Bank

175

|_—1 22

8
~50% 7
314
Mvg s A9 ID[‘] VN° PH ) Mvg TH —
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CEOs, investors, and governments should seize the opportunity at hand

Call to action

Corporations/
private sector

Integrate sustainability into business models
focusing where nearterm value aligns with
decarbonization agenda

Collaborate with Asia-Pacific to create a win-win

situation by leveraging AsiaRc e k hk e Xu " v ge|j
UGCXu"tguqgwtegu"vg"gpjcpeg"
sustainability

Identify and invest in green innovation and practices
to deliver value long-term (e.g.,2G biofuels, precision
faming, EV valuechain, battery storage, Aldriven
solutions); leverage JVs and partnerships to expedite
innovation.

Proactively shape sustainable markets by signaling
strong demand for green solutions (e.g., longterm
PPAs for RE, use of higkquality carbon credits to
offset emissions, sustainability criteria for suppliers)

D{" cevkpi

Private FlIs and
concessional investors

Build and scale high-impact financing tools like green,
sustainability -linked, and transition bonds and loans
to unlock capital for climate -aligned growth

Collaborate across commercial, concessional, and
qnhi nthgoBiq capital providers to advance the design

) u ®NM Kaggnidigatiop gf plended finance mechanismsto
de-risk early-stage projects and crowd-in private sector

Simplify and standardize impact reporting by
harmonizing sustainability metrics, frameworks, and
verification processes , reducing the burden, especially
for those with limited technical capacity (e.g.,
smallholder farmers (SHFs))

Promote financial inclusion for underbanked groups
such as smallholder farmers , who are critical to driving

vig"tgikgpXu"

itggp"vtcpukyvK

"pgqy. "yg"ecp"egnngevkxgn{"gpuwt g

Government and
policymakers

Clarity and consistency in climate policies ,
roadmaps, and carbon pricing mechanisms,
ensuring targets are both practically possible and
actionable for investors and corporations

Harmonize regional standards and systems for
carbon credit registration and integrity , PPAs, etc.
to facilitate cross-border trade, investment, and
cultivation of markets at scale

Deploy public funds strategically to catalyze private
investment through blended finance structures

Ensure new green industries contribute to talent
and workforce development and do not have
negative environmental impacts for long-term
sustainability to enable implementation of systems -
level solutions at scale

"UGC

drive regional prosperity and sustainability for decades to come

BAIN & COMPANY (3

.’ GenZero Google § SRt TEMASEK | ecosperity



Our recommendations will address systemic obstacles to
accelerate decarbonization across the three systemilevel solutions

Need to balance economic
growth with transition

Benefits of systems -level approach

Prioritizes creation of new green
industries for long-term resilience

Potential to help in decarbonization across

the three systems-level solutions

Bioeconomy

EV ecosystem

O

Next-gen

grid development

Lack of
carbon pricing

Tackles carbon pricing headon as a
key unlock across sectors

O

Q

Limited regional
cooperation

Regional collaboration creates interoperability
and cost savings across markets

Q

Economic incentives
not well aligned

Aims to realign incentives and taxes to
favor low-carbon choices across sectors

Y

Q

Inadequate financing
mechanisms

Enables use of finance aligned with
regional green and energy goals

O

BAIN & COMPANY (9

‘. GenZero
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Asia-Pacific and SEA have key roles to play in global
decarbonization as both the source and the solution

.

Growth in APAC and SEA is a major

Significant Outsized Rising
contributor to reliance on energy
global emissions fossil fuels demand
e 50% 49%
(including SEA) of global GHG of energy
emissions derived 5 O/
from coal 0
energy
demand
growth vs.
~3%
lobally*
=EA 7.5% 50% ™
of global GHG of energy
emissions derived
from coal

S

~—

NS

-

... While regions are at high
ftkxgt"qgh"ingdcn" gokuuk gigk trdmelimate change

Impact on
economic
growth

17%

potential
reduction in GDP
by 2070 due to
climate change

Vulnerability to
climate change-
based disasters

2X

rise in sea level in
APAC vs. global
average

APAC and SEA arecrucial to global
decarbonization solutions

High reserves
of natural
capital

18%

of global
forest cover

Vast stores
of critical
minerals

55%

of global
nickel
reserves

Substantial
manufacturing
capacity

80%

of global solar
module
production

in China

11%

potential
reduction in GDP
by 2100 due to
climate change

Notes: (1) Energy demand growth over 20107 23. The growing energy demand is also driven by growing population: As of 2023, APAC ad SEA have a
population of ~4.3 billion and ~0.7 billion, growing at ~0.9% and ~0.7% p.a. respectively; (2) Global Climate Risk Index pubished by Germanwatch
Sources: |EA reports; EIU; UNESCAP; Database Earth; Asia energy tracker; Aftacific FSC; RECOFTC report; Statista; Borneo Beitin

3/20

SEA cities in

top 20 coastal cities

projected to have

10%

worl dés highest

annual flood losses

by 2050

BAIN & COMPANY (9

45%

of global of global
forest cover nickel
reserves
‘. GenZero Goog\e

standard
S chartered

10%

of global
solar cell
manufacturing
capacity

TEMASEK | ecosperity
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Asia-Pacific and SEA are working to meet 2030 targets with clear gaps to
be closed: much work to be done to meet future 2040/2050 commitments

Widening gap between current policies vs. pledged targets for APAC and SEA; achieving pledged targets would bend emissions

curve for both regions

Emmm— Trajectory based on current policy ! mmm— Trajectory required to meet 2030 targets and accepted pledges 2
(expected temp. rise of 2C globally by 2050) (expected temp. rise of 1.8°C globally by 2050)
APAC (incl. SEA) GHG emissions (GtCO2e, 204750)2 (including LULUCF) SEA GHG emissions (GtCO2e, 201{50)3 (including LULUCF)
30 5 4.78 4.97
0/ 4.29
24.3 246 9%
21.2 "\20'5 ‘ 3.1 = 13%
20 : 17.8 5 Sl 3.69
2.62
2
10
1.59
6.2 1
0 0
2017 2023 2030F 2040F 2050F 2017 2023 2030F 2040F 2050F

Notes: (1) Reflecting emission projections based on current policies as of Aug 2024; (2) Assumes that all pledges made by Aug 2024 will be met (incl. NDC, net zero, access to

electricity, clean cooking, etc.); this scenario takes into account other factors alongside NDC; Both (1) and (2) are IEAbased scenarios, adjusted to include future projections for LULUCF
gokuukgpu="ingdcn"vgorgtcvwtg"tkug"*cu"rgt" KEDO)A030arl 2C and h&FChdsgegtiecly byrP068; $TEPS seendrig dssutdeg &R bll" cpf " CRU" ku" 307

current policies, including those announced by governments, will be implemented as planned. The APS scenario assumes that allthe climate-related pledges that countries have

announced, including NDCs, will be fulfilled; (3) 20177 23 emissions taken from Climate Watch and 20307 50 emissions taken from IEA after adjusting for LULUCF and nonCO2 gases,

assuming share of CO2 in total GHG to be 80% in APAC and 70% in SEA; (4) LULUCEF refers to land use, lamke Change, and forestry; LULUCF historical emissions taken from Climate

Watch and projected separately for STEPS and APS scenarios, assuming similar growth rate as emissions under the scenarios | $urces: IEA; Climate Watch BAIN & COMPANY @ ‘. GenZero

§ ke TEMASEK | elcosperity



Based on current trajectories, most nations will fall short of 2030 targets

On track to NDC implied emissions intensity of 0.1 indicates
meet NDC Vvig"eqwpvt{Xu"PFE"vctigv"eqtt
. increase in emissions while growing 1% in GDP;
o _ _ o _ May require negative figure indicates lowering emissions while
All emission figures in GtCO2e except emissions per capita more action growing GDP
to meet NDC
Emissions Emissions level per Projected emissions g May require more NDC implied emissions intensity*
Country level (2023) capital (2023) in tons (2030F) (base case¥ NIDE gt (L) effort to meet NDC? (represents how ambitious the NDC target is)
China 13.4 9.5 16.38 14.00 © 0.1
India 3.8 2.7 4.73 4.60 © 0.3
Japan 0.9 7.6 0.73 0.76 @ -05 W
Korea 0.5 11.3 0.52 0.73 0.7
Indonesia 1.6 5.9 1.97 1.95 © 0.3
Vietnam 0.4 4.9 0.73 0.78 0.8
Thailand 0.4 6.4 0.50 0.28 @ 1.3 %
VEEVSED 0.4 11.3 0.44 0.41 © 0.1
Philippines 0.2 2.2 0.31 0.38 0.7
Singapore 0.07 11.9 0.08 0.06 @ 04 %

J

Key interventions needed to shift the trajectory today to meet the future targets * Eﬁ]gﬁtiszshﬁglés

Notes: (1) Calculated as emissions divided by population (2023); (2) Projected emissions for 2030 are calculated using histor ical emissions CAGR over the period

20167 23; data gathered from Climate Watch; (3) Target refers to 2030 unconditional NDCs as communicated to UNFCCC;

(4) Calculated as emissions CAGR needed to achieve NDC divided by GDP CAGR for the same period; the value reflects the emissis increase per 1% GDP growth

Sources: UNFCCC BTR; Climate Watch; S&P Global, Bain analysis BAIN & COMPANY @ ‘. GenZero § Soneed, TEMASEK | ecosperity



Historically, APAC (incl. SEA) and SEB emissions have grown at ~2%r 3% and
~3%T 4% p.a. respectively; SEA emissions intensity has been higher vs. APAC

GHG emissions (GtCO2e, 201G 23)

o L o L
N

China 11.0 11.9 12.8 13.4 2.9% 2.5%

India 3.1 3.4 3.4 3.8 3.0% 6.0% 0.6 0.8

Japan 1.2 1.1 1.0 0.9 -3.7% 6.1% 8.1 4.3

Korea 0.6 0.6 0.6 0.6 -1.6% -4.1% 0.6 -1.9

gfjﬂgrt ?géig) 1.9 2.0 2.0 2.2 2.1% 4.3% 0.7 16

SEAG

(C%irtfﬁ)’:ﬁgf of 2.7 (89%) 3.5 (91%) 3.0 (90%) 3.3 (90%) 2.6% 4.0% 0.7 0.8

in SEA emissions)

Indonesia 1.4 1.9 1.5 1.7 2.5% 5.6% 0.6 1.1

Vietnam 0.3 0.4 0.4 0.5 5.9% 3.4% 1.0 0.5

Thailand 0.4 0.4 0.4 0.5 1.2% 1.3% 0.8 0.6

Malaysia 0.3 0.3 0.3 0.4 1.4% 4.2% 0.4 0.7

Philippines 0.2 0.2 0.2 0.3 3.0% 3.2% 0.8 0.5

Singapore 0.1 0.1 0.1 0.1 1.7% 2.4% 0.6 1.0

Notes: (1) The percentage refers to the contribution by SEA6 to overall SEA emissions; (2) Emissions intensity calculated as emissions CAGR divided by GDP CAGR over the
ucog"vkog"rgtkgf="gokuukgpu"hqgt"4245"ecnewncvgf"d{"1@%emissionsqOAGR] ISquicés:Eiinkate tVatch, EDCARe | ><,u”42BAINf8:l&Z®MR/AJNkYpO GF I "(XﬂnZer243 SE‘;?}{SE’Q TEMASEK | ecosperity
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SEAG6 have yet to start bending the emissions curve, unlike China or the EU

GDF and GHG emissions? (19907 2022, indexed to 1990) GHG emissions

EU 27 + UK

50

0 0 0 0
1990 2000 2010 2022 1990 2000 2010 2022 1990 2000 2010 2022 1990 2000 2010 2022

Notes: (1) GDP expressed in year2015 dollars in purchasing power parity terms; (2) GHG emissions include emissions from energy
related sectors, including emissions from fuel combustion; these emissions do not include LULUCF emissions | Source: IEA BAIN & COMPANY @ =Gen2ero Google s St TEMASEK | ecosperity




New realities challenge and complicate any efforts to increase neasterm actions

* Shifting global trade order

e

Increasing restrictions and trade barriers
and shifting relationships complicate
business planning

4K

Potentially harmful trade interventions
introduced by G20 members every
year from 20217 241

of climate pledges
insufficient (202071

5%

$
L

Inflation, high capital costs, and slow global growth raise financing
expenses, limiting green investment in emerging markets

2X

Inflationary pressures

increase in levelized cost of electricity for renewable plants vs.
cycle gas plant in case of 2% increase in riskree interest rate

Country climate pullback

Countries falling short of meeting their
pledges; current US administration
withdrawing from Paris Agreement

! Decline in corporate ambitions
=y

Reduced corporate investment in
decarbonizing their operations
(e.g., manufacturing, supply chain)

4%

of 500 companies globally that pledged to achieve

globally deemed
net zero by 2040 are on track to meet their goals

23)

nl Rise of artificial i ntelligence and digitization

Increase in power demand and emissions from growing
data centers and Al computing needs

growth in global data-center power demand by 2030; current
1 6 O % consumption of 1%t 2% global electricity vs. 3% 4% by 2030

(projected by Goldman Sachs research)

Macro uncertainties increase risks for green investments and hinder decarbonization progress

Notes: (1) Global Trade Alert; (2) Levelized cost of electricity (LCOE) is the average cost per unit of electricity generatedby a particular energy source, accounting

for all costs over its lifetime; a 2% increase in risk-free interest rates projected to push up LCOE by 20% for renewables vs. 1% for cycle gas turbine plant
Sources: Wood Mackenzie; WEF; FEU; Asia Financial; Eddusiness; Goldman Sachs research; Institute for Energy Research

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecospericy
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New headwinds cloud the climate outlook, but the stormy present
egwnf "dtkijvgp"v)jg"qwvnggm"hqgt"UGCXu"|

Global trade wars hit investor confidence Green economy as alternative growth lever Green economy may fill investment gap
Lower Western demand impacts exports APAC integration deepens Stronger SEA and APAC green alignment
Legacy dependence on fossil fuels Increasing cost competitiveness of RE Renewables improve energy security
Potential reduction in overall FDI Blended finance mechanisms maturing New financing channels for green infra
Growing supply chain disruptions Incentives for supply chain resilience Growth/diversification of green industries

Convergence of tailwinds may help accelerate the green transition

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy



Governments and corporations are reordering priorities

In this new political and economic climate

For many countries, energy security is now a higher priority
than global collective climate action or meeting targets

Order of priorities
(pre-2025)

Economic value
add/growth from
green transition

Global

collective
climate action

Order of priorities
(current state)

Economic value
add/growth from
green transition

National energy
security

National energy
security

Ugwt egu<"Dckp"uwtxg{"qp"

Significant
shift in priorities

Global collective
climate action

xkukgpct{"EGQXu"

Economic growth from green transition
continues to be a key priority for nations ...

The European Green Deal is a growth strategy
focused on economic transformation and security,
prioritizing support for the most vulnerable

Sustainability concerns have decreased
in priority for corporations

Importance of sustainability to CEOs

(indexed to 2018 levels)

160 Relative importance
of other global topics

35

European Commission President Ursula von der Leyen, 2019 150
Inflation
. . e 140
... however, increasingly, energy security is rising
in priority over global collective climate action Artificial
1 intelligence
m At a time of heightened geopolitical tensions, energy 30
security and affordability remain top priorities for
Southeast Asia
IEA Southeast Asia Energy Outlook 2024 120 ey
concerns
. . 110
m We must maintain our baseload power that is "
delivered from fossil fuels, nuclear, and hydropower Geop(zllyctal
uncertain
Chairman of the Subcommittee on Energy in the US, 2025 s
— — AN N N N
o o o o o o
N N N N N N
iwkfg"vg"uwuvckpcdknkv{"4246="NkvO0o"tgxkgy BAIN&COMPANY@ ‘.GenZero §%‘mﬁgﬁ TEMASEK | ecosperity
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Despite headwinds,the green economy can still drive

SEA growth and competitiveness, as it has for neighbors
SEA has

significant
SEA lags APAC peers in green investment 000"yjkej"jcu"rqvgpvkcnn{" headroom
and growth of green industries ... economic gains from green transition to grow
APAC SEA
6
‘ 90/0 contributonto Ej k pc Xu " ~$3OOB
‘ $659 B GDPfrom clean energy . .
Green | ($1.6T) sectors? in 2023 potential economic
investment ! \ (4% of GDP}§ $388 gain from green

transition by 2030

“o $8lB (1% of GDP}

-wr % of
(2% of GDPj ~20/4 contributionto UGC X u "
0 GDPfrom clean energy
RE penetration , ($90B) sectors in 2030
generation of 0 17%
E?Olg]’:g;,dé: nd 9% m Clean energy sectors were the largest
percentage of total . 16% ftkxgt"gh"EjkpcXu"geqp
energy generation 2023, accounting for 40% of GDP

expansion in 2023. Without clean energy
. itgqyvj."EjkpcXu"l FR"yq
EV penetration just 3.0%, instead of 5.2%

o vencesaes (@) 26% <10%f 159

Centre for Research on Energy and Clean Air (CREA)

Notes: (1) Green investment figures sources from |IEA; green investment includes investments across renewable energy power, gids & storage upgradation, nuclear energy,

low-emission fuels, and improvements in energy efficiency; (2) Green investments as a percentage of 2024 nominal GDP (in $); (3)Clean energy sectors include solar power,

GXu. "cpf"dcvvgtkgu="hkiwtg"uqwtegf"htqgo""ectdgp"dt kgh k p ivailabe tbg2024;dgr the' ptirose"oltehpafisoh,geqgpgoke" egpvt kdwvkgp" ht go
yg"jcxg"guvkocvgf"engcp"gpgti{"ugevgt"eqpvtkdwvkgp" wukpi "3BGIPHSEA(S) BEVpanetrgtibr' %far@d24 " gpgti { " xcnwg" cff"kp" 42527 cu-c rgtegpvcy 4

(6) Analysis done in SEAGreen Economy 2024 Report | Sources: IEA; S&P Global; ADB; CREA; ET research; Carbon brief; Bain analysis BAIN & COMPANY @ ‘. GenZero .s. Erbae) TEMASEK | ecosperity




SEA will need to overcome structural constraints that have hindered past efforts

O

@

Dual need to balance
growth and transition

GDP per capita is low at
<$10K in 2023 (vs. $60K
in North America)

Growing energy demand
owing to population
increase and rapid
urbanization

Transition necessary to
ensure access to clean
and affordable energy
for all

Legacy fossil
fuel dependence

Economy is 25% 35%
dependent on energy
intensive sectors

~150 million employed
in energy-intensive
industries?!

Fossil fuels continue to
support power generation
(~80% dependency)

Uneven opportunities
& limited cooperation

Mismatch between
renewable energy
potential and demand
centers

Limited cross-regional
grid connections and
cooperative mechanisms

Notes: (1) Energy-intensive industries include mining, manufacturing, and construction; (2) Based on assessment by World Economic Forum |
Sources: IMF; Global Energy Monitor; UN Comtrade; Expert interview; Lit. search; Bain analysis

O

Natural commodity
dependence

Rubber, palm oil, and wood
are important export
commodities for SEA-6
region, which has driven
deforestation

For example, ~80% of
global palm oil export from
ID and MY, ~30% of global
rubber export from ID, MY,
TH

83% of tree cover loss in ID
between 2019 and 2023
linked to commodity -driven
farming

BAIN & COMPANY (3 Q% cenzero

©

Inadequate access
to financing

Insufficient returns on
investments with
higher perceived risks
(e.g., currency
fluctuation, regulatory
risks)

Renewable projects,
typically with higher
leverage and upfront
capital needs, face
greater financing
challenges amid rising
structural inflation?

S tmeere, TEMASEK | ecosperity



Leveraging a strongfoundation in regional partnership can helpSEA and wider
CRCE"gxgteqog"eqpuvtckpvu"ykv]"kppgxcyv

Regional trade agreements Special economic zones (SEZ)
Agreements between countries in a specific geographic area to enhance Zones with distinct business and trade laws to attract investment
economic cooperation, knowledge sharing, trade, and development or promote new industries; 10,000+ such SEZs exist across Asia
Regional Comprehensive ASEANChina Free Trade Johor-Singapore SEZ Eastern Economic Corridor (EEC)
Economic Partnership (RCEP) Area (ACFTA) s TEETE
: Q9o 3 ® - = o9
= '
g Launched in 2022, RCEP targets Launched in 2005, ACFTA aims Launched in 2025, the Malaysia Launched in 2018, EEC aims to boost
a elimination of 92% of import to improve trade by eliminating Singapore SEZ aims to boost economic development using tax
tariffs for participating countries tariffs (tariffs eliminated on 90% cross-border trade and incentives; received investment from
of imports by 2010) investment with tax incentives nations including China, Japan
.| $186B 2.8M 10% 9% $38B 20K $14B 0.5M
u addition of real jobs to be YoY growth in YoY rise in economic boost jobs to be expected global skilled workers
S income to world created for the China-ASEAN Chinese expected by 2030  created for investments from employed between
economy by 2030 member nations trade from investments from both nations 2024729 2019 and 2023
20147123 2013722

The APAG-SEA region rests on a strong foundation, but it must overcome emerging
challenges and make deliberate policy choices to sustain and deepen regional connectivity

Sources: UNCTAD; RAND; Intereconomics; China briefing (news report); Asian Development Bank; Malaysian Investment Developmemtuthority; Thailand EEC report BAIN & COMPANY @ ‘. GenZero S e TEMASEK | ecosperity

chartered



New pathways to accelerate decarbonization and the green economy may lie in
often underappreciated connections between AsiaPacific and SEA as partners

01

Common energy
security concerns

Both SEA and AsiaPacific's
reliance on imported
energy is set to grow,
incentivizing both regions
to reduce their growing
import vulnerability through
technology transfer and
resource sharing

02

Strong trade
relatlons

SEA is a key and growing
trading partner for Asia-
Pacific, with high
interlinkages in multiple
supply chains (e.g.,
production of electronics
components in China and
assembly in SEA)

04

Green transition
synergy

03

High FDI inflow
across regions

Key AsiaPacific Asia-Pacific markets are
economies contribute building foundations for a

i 62" "vg" UGCXu" Hdgrekn transition, with China
heavily shaping and Japan advancing
infrastructure, green industries in SEA
technology, and energy

investments in SEA

BAIN & COMPANY (&) @®cenzero S oo,

39
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01. Common energy security concerns

03

Asia-Pacific and SEA both rely heavily on imported energy,
which is a serious concern for energy security

Most Asia-Pacific and SEA countries are fossil fuel importers, underscoring need for self -sufficiency

High volume of coal and LNG being imported for fulfilling energy needs ...

@ Netimporter

Country

China
India
Japan
Korea
Indonesia
Malaysia
Singapore

Thailand

Philippines*

Vietnam#

Notes: (1) Coal includes lignite, briquettes, ovoids, coke, semicoke; (2) Net imports = imports T exports; (3) Liquefied natural gas; (4) Philippines and Vietnam began importing LNG
for the first time in 2023, emerging as newest LNG importers on world map; (5) Includes net coal and natural gas; coal includes lignite and natural gas includes crude petroleum;

Net exporter

Net coal® imports 2 (million tons)

2019
370
503
371
140

-911

34
0.01
44
32
86

2021
232
441
364
124
-853
72
0.02

41
69

2023
516
509
335
239

-1,023

76
1.09
24
57
61

Net LNG imports (billion cubic meters)

2019

82
31
111
53
-17

-33

2021

107
31
97
60

-16

-30

5

Imports for China and India are increasing due to increasing power needs which is outpacing growth of RE | Sources: Fitch; UNComtrade; S&P Global; Helgi Library

2023
97
29
92
60
-18

-27
-
12
2
1

BAIN & COMPANY (3 Q% cenzero

2023
289
117
118
104
-34

12

30

32
7
4

Q standard
=N Cnartered

... causing huge cash outflow

Value ($ billion) of net imports °

TEMASEK | ecosperity



01  02. Strong trade relations 03 04

Asia-Pacific is a key trading partner for SEA (~45% of trade)

Trade flows between APACand SEA8 <" CRCE" egqpvt kdwvgu"67"' "vg" UGCXu" &504V"ingdcn" vt

$ billion, 2023 (percentage of total trade) <10%

-

E

SEA6 exports

B > >5% @ 10%7 25%

SEA6 imports
from APAC?

SEAAPAC trade expected
to grow at a 7% CAGR until 2030,

3 ) 2 9 1 Egafe\gpcﬁycazs a percentage (category as a percentage 43t imports riSing ey Ll
Category of total exports) of total imports) _eXp_O”_S (7.6% ,CAGR vs. 6.5%),
indicating continued dependence
Americas
ol Electronics 228 (30%) 222 (31%)
EMEA . 0 0 Strong trade links seen in
17% Machinery 94 (13%) 64 (9%) multiple high-emissions sectors
Chemicals 88 (12%) 64 (9%) (elect_ronlcs, machinery,
Intra-SEA chemicals)
22% Metals 85 (11%) 56 (7%)
Minerals 69 (9%) 102 (14%)
_ Interconnected electronics
ATASCE A Agriculture 60 (8%) 109 (15%) supply chain, with components
(engo/ ) ) from China and assembly in SEA,
0 Materials 25 (3%) 21 (3%) means green transition in one
Other? 100 (14%) 87 (1296) region affects all regions
SEA trade with the world Total 749 (100%) 725 (100%)

Note: (1) Other includes textiles, automobiles, aircrafts; etc.; (2) APAC here excludes SEA-6 nations | Sources: UN Comtrade;
Standard Chartered report on

N

AFuture of Tradeo;

search

BAIN & COMPANY (9

‘. GenZero

b

Google § it
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01 02 03.High FDI inflow across regions 04

KeyAsikRcekhke" gegpgokgu"eqpvt kdw
shaping infrastructure, technology, and energy investments

Strong interdependence between SEA and AsiaPacific,
with Asia-Rc ek hke"egpukuvgpvn{"eqgpvtkdwvkpi"j62""qgh"UGCXu" HF

194 CAGR

FDI inflows in SEA($ billion)

1 3 9 Other 31% Other! 4%
EU 3%

us 13%
EU 12%
Other 31% U 12%
EU 14% US 22% India 12%
0 , India 1% South Korea 5%
US 11% 'S”d'at‘hl% South Korea 5% ndia 1% Chi .
ou . na
China 8% Korea 5% China 7% 4%
0
Japan 14% Japan 10% Japan 0%
Intra-ASEAN 1%
Intra-ASEAN 17% Intra-ASEAN 13%
percentage contributed by 2015719 2020723 2015123
APAC
Notes: Period refers to average for each period; FDI inflows refer to investments into ASEAN Member States; (1) Other refersto
BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy

remaining nations contributing to FDI in SEA, such as middle-eastern nations, Australia, etc. | Sources: ASEAN statistics; UNCTA



01 02 03 04. Green transition synergy | 43

Strategic linkages to advance decarbonization
already exist across SEA and AsigPacific

SEA provides minerals and green Asia-Pacific nations drive green tech collaboration
manufacturing vital for decarbonization with SEA through cross-country partnerships
Technology Region Description
23(y of global bauxitel Solar PV ~$40 billion investment in power
O reserves held by SEA TN 0 sector across SEA nations

development i 52" "gh" Ej kpcXu"i nqoc
China plant investment to SEA nations
(totaling over 51 GW)

Deep dive in following pages

Energy storage
systems

6 20% of global rare earth elements (e.g.,

cerium, europium, etc.) held by SEA

150+ agreements signed under
Carbon capture . Asia Zero Emission Community

(AZEQ for investments across
non-coal fossil fuels and

& 45% of global nickel reserves in SEA

Japan

ar

= 63(y of global refined nickel production Ammonia & renewable sector
w O being contributed by SEA Hydrogen Deep dive in following pages
. _ %t Leveraging ASEANSouth Korea
# projected increase in EV battery EV batteries 9, strategic partnership to invest in EV
é ~4X manufacturing in SEA by 2030 capacity infrastructure and battery
and plants South Korea  manufacturing in SEA

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



01 02 03 4.1 Green transition synergy

China, as a leading global clean tech manufacturing player, is expanding

I tggp" kpxguvogpvu"kp"UuUGgC"vq"ver

China is a strong global player in clean tech manufacturing and
is the leading provider of clean tech solutions to the world

Regional share of manufacturing capacity (percentage)

Africa [ Latin America [ Middle East [l Other APAC [ N. America ([} Europe [ China

100
80
60
40
20
0

Wafers Cells Modules Blades Nacelles Towers Blades Nacelles Towers Electric Batteries Anodes Cathodes FC FC Electro- Heat

cars trucks stacks lysers pumps

Solar Wind onshore Wind onshore Battery EV Hydrogen HVAC

Notes: (1) The area, called the Indonesia Morowali Industrial Park, houses 11 smelters within the park | Sources: Malaysia Investment
Devel opment Authority; World Resource Institute; The Edge @labejaysi a; The
South China Morning Post; Tech in Asia; JV member web pages

I nvestor

Vi et nam,; The
BAIN & COMPANY (3

Kkpvag" U

China is also expanding green value chains in SEA,
leveraging their improvements in manufacturing facilities

Nickel smelting
and processing

EV
manufacturing

Solar panel
manufacturing

[‘] Indonesia
2024: JV between
Chinese GEM Co.
and PT Vale (ID) to

build $1.4 billion
nickel plant for
EV battery

manufacturing

@ Vietnam

2013: JV between
Tsinghan group
(CN) and an
Indonesian player
to build upstream
nickel industrial
areal

Peopl eds

-
A 4
2025: BYD (CN)

completing
buildout of a $1.3
billion EV
manufacturing
plant

Indonesia

-

A 4
2024: JV between
Chinese and VN
carmaker to build
$800 million EV
manufacturing
plant

Indonesia

Map ; The
GenZero Google

Star ;

@ Vietham

2022: Jinko Solar
setup a7 GW
plant for solar
cells and modules

@ Malaysia

20171 24: Three
Chinese firms
committed funds to
build solar PV

facilities. However, the
firms are scaling back

investments

considering US tariffs

Jakart a
o standard
h chartered

TEMASEK | ecosperity



01 02 03

4.2 Green transition synergy

Japan launched the Asia Zero Emission Community
as a platform for green investment in SEA

Key nodes for engagement with SEA nations

Asia Zero Emission Community (AZEC)

Platform to drive strategy and collaboration between
SEA and Japan for achieving nezero emissions

150+ MoUs signed across SEA nations in noncoal
energy sector since AZEC launch in 2023

Examples of investment from Japan into SEA

.
@ Thailand
-

Feasibility study by
Mitsubishi for
ammonia co-firing at
a coal-fired BLCP
power plant (Banpu)

- Indonesia & Malaysia

JV by ITOCHU Corp. Investment by Euglena
with Pupuk Indonesia Co. to produce
vg"ugv" wr "y qtsastaigable aviation fuet
hybrid greenrammonia (SAF) and hydrogenated
facility vegetable oil (HVO)

Most investments focus on non -coal fossil fuels and renewables

Number of AZEC agreements by
country and technology involved

(since AZEC launch in 2023)

68

Indonesia Thailand Malaysia Vietnam

BAIN & COMPANY (9

‘. GenZero

Australia

@ Fossil fuel technology*

) Fossil fuel
technology and other

Renewable and
electrification technologies 2

. Carbon markets
@ Biomass
Other

Singapore Philippines

§ s, TEMASEK | ecosperity



Key APAC green industries have abundant capacity; new policies needed to 8 cnia
allow SEA tobenefit from affordable imports while creating jobs/industry

250%

200%

Excess versus
1500 9lobal demand

______________________________>

100% oL TTTTTTTTT

Capacity as percentage of global demand

0%
0% 100%

Sources: Lit. research; Goldman Sachs report 2024; IEA; IRENA; Bain analysis

Excess versus
domestic demand

150%

. Solar module
Longi has capacity in
Malaysia, Vietnam, US

. Lithium batteries

CATL is building capacity
) ) o in Germany, Hungary, Spain
Chinese companies are building

capacity worldwide, e.g.,BYD
(Brazil, Hungary, Thailand)

. Electric vehicles

Electric vehicles

200% 250% 300% 350% 400%

Capacity as percentage of domestic demand

BAIN & COMPANY (9

450%

‘. GenZero

Lithium EV
batteries

// 1,500%

m

tandard
nartered

Japan

Korea

Lithium EV
batteries

// 1,700%

46
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Ugwv ] gcuv" CukcXu"1tggp"gegpqo{"ku"c"ug:
where changes in one area can impact others

As-is state: Systemic behaviors perpetuating cycle of emissions in SEA llustrative and non-exhaustive
Power system Transport system
)
( " e Limited R e l N N (] | | Cavital
- [+ imite Rising . . A N — apital
L":;'Lefd cF:iSt" » investor energy 2 Ec?n&mh'c i Rf'SAeI Enm?{ggogr:;d — EV adoption availability for
P P confidence demand gro 0 e EVs
- ) S J . J N J
o lo e feo
e N\ ( R e 1) ( 1)
Regulated »  Grid under 0‘ Grid Power Transport _ EV EV TCO
power market [+ investment | congestion emission emissions infrastructure
N\ J L J L J L J . o
) | o  Jle e SEA green economy = 1o ! of
International Fossil fuel Fossil fuel @ o
N%gx:rsgrba‘gger dcpmuX" kpcdk mémagd" —» Clt(ajzrrlngrrl]((ajrgy demand = e— c?r?c\;lgrrl?ir\?:snt EV supply
to finance (power) (-] (transport)
. J - J - Y J - J 'y
offe ) Te
|
| |
Lack of o Agriculture & Supply chain 2C_5 biofuel/
carbon market land-use issues bioenergy
emissions e supply ©  1G biofuell
L 4 bioenergy <«
Smallholder ol 10 10 ! © demand (-]
farm Non-sustainable Def tati ‘_ Unclear land | Commodities
dominance o agriculture elorestation o rights o exploitation o
c .
High Agriculture & nature system
commodities
demand

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity
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High-impact systems-level solutions should optimize across two key outcomes

Emissions impact Economic impact

Need to
balance

GHG LS GDP
@ emissions transition
@ Employment

Prioritizing the right systems -level solutions requires identifying systems with significant emission and economic impact

BAIN & COMPANY (9 @cenzeo  Google S 8998, TEMASEK | ecosperity



01 02 03

From an emissions lens, Agriculture & Nature, Power, and
Transport are the biggest contributors to SEA emissions (~65%)

SEA6 GHG emissions by sectors (GtCO2e, 2023) Total = ~3.3GtCO2e

~3.3 1.7 0.5 0.5 0.4 0.3 0.1
100%
11% 9
Other® 14% 9% e 8% 7%
17% 205 1%
Buildini 2%

Manuf./Construction 10%

9%

6%
1%
80% 2%

14% 14%
0,
Transport 11% 60% 2%
18%
i 15%
Power 24% Three sectors 3205 9%
> contributing 40%

~65% emissions

Agriculture

< 20%
& Nature!

LUCF18%

0%
SEAG

VN ° TH - PH ) sG
LJ e

Notes: (1) Agriculture & Nature includes agriculture and LUCF; (3) Other includes waste, industrial processes, and bunker fuels | Source: Climate Watch BAIN & COMPANY C‘) ‘. GenZero Google g gondard, TEMASEK | ecosperity



01 02 03

An alternative economic lens shows Agriculture & Nature,
Transport, and Power directly contribute ~20% to SEA GDP

SEA6 GDP valueadded by sectors ($ billion nominal, 2023) Total GDP value-added = ~$3,450 billion
~3,450 1,311 515 437 409 394 392
100%
32% 32%
Othert 40% 80% 42% 42%
49%
56%

Power 2% 60%

Building? 7%

Transport 8%

40%

Transport
Manufacturing 3 2% g

20%

Manuf./Construction 26%

0%

SEA’6 D [‘] TH ; PH ) SG& MY& VN °

Notes: (1) Other includes insurance, financial services, I&C, arts, entertainment, etc.; (2) Building includes waste managemat, accommodation, and real

estate activities; (3) Transport manufacturing includes manufacturing of motor vehicles, ships, aircrafts, etc. | Source: S&P Global BAIN & COMPANY @ ‘: GenZero Google § gondard, TEMASEK | ecosperity
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At the same time, Agriculture & Nature account for a large share of jobs and
livelihoods in most economies; ~33% of SEA6 employment comes from the sector

SEA-6 employment by sectors (millions, 2023) Total number of people employed = ~300 million
~300 142 51 50 40 16 4
100%
29%
35%
Other! 38% 80% 38% ’
45%
51%
~59%
7%
Power 0.3%
Industrials 1% = Aok
60% 9%
Building? 8% 1% 0
Transport 5%
Transport manuf. 3 1%

40%
Manuf./Construction 21%

20%

0%

SEAG - — I Y
o - w@® D ST

Notes: (1) Others includes insurance, financial services, I&C, arts, entertainment, etc.; (2) Building includes waste managenent, accommodation,
and real estate activities; (3) Transport manufacturing includes manufacturing of motor vehicles, ships, aircrafts, etc. | So urce: CEIC BAIN & COMPANY @ ‘: GenZero Google .s gondard, TEMASEK | ecosperity
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gconomic Growth

IMPACT

to SEA Green Economy compounded by
virtuous cycle of SYSTEMSLEVEL
SOLUTIONS & ENABLING SOLUTIONS

Analyzing interconnected
systems is key to identifying
systemic barriers and
high-impact systems -level
solutions to accelerate

SEA decarbonization

Sustainable
bioeconomy

Next-gen grid SYSTEMSLEVEL SOLUTIONS

development forming backbone of SEA
Green Economy

EV ecosystem

SYSTEMS

Agriculture

Tran r
& Nature ansport

Systems-level solutions

. Enabling solutions

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy
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This report dives deep into three systemslevel solutions for SEA:
sustainable bioeconomy, nextgen grid development, and EV ecosystem

g o

~a n
Sustainable bioeconomy Next-gen grid development EV ecosystem
Ngxgtci kpi "UGCXu" pc v winegestihgancgridkinfrastnutturep to " Accelerating 2-wheeler (2W) and 4-
assets for economic benefit and eliminate a critical bottleneck to wheeler (4W) EV adoption by
carbon reduction by promoting scale renewable power implementing buyer incentives,
sustainable agriculture, expanding generation,with long-term triggering enabling infrastructure
nature-based solutions, and scaling positive impacts on regional development, and developing
biowaste utilization energy security and affordability regional EV supply chains

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy
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It further acknowledges the key enabling solutions:
climate & transition finance, carbon markets, and green Al

Climate & transition finance

Expanding access to capital for
decarbonization through innovative
financing models, regional financing
frameworks, strengthened policies, and
enhanced risk-sharing mechanisms

Carbon markets Green Al

Further establishing domestic and Advancing Al-driven sustainability
regional connected carbon markets, solutions while ensuring sustainable
driving demand through stronger data center growth through domestic
carbon policies, increasing supply of and regional mechanisms (e.g.,
large-scale verifiable credit projects, regional clean energy trading)

and strengthening enabling

infrastructure

BAIN & COMPANY () @cenzeo  Google S#8%  TEMASEK | ecospericy



Prioritized systems-level solutions can enable SEA
to close ~50% of the gap to 2030 targets

SEA GHG emissions(in MtCO2e}

4,400
4,286 -230
<
4,200 Sustainable
bioeconomy
-50
T Next-gen -40

grid development -

4,000 EV ecosystem -

Trajectory based
on current policy
(2030)2
3,800

3,668

Notes: (1) 2023 emissions taken from Climate Watch and 2030 emissions taken from IEA after adjusting for LULUCF and non-CO2 gases, assuming share of CO2 in total GHG to

be 70% in SEA; LULUCF historical emissions taken from Climate Watch and projected separately for STEPS and APS scenarios, asming similar growth rate as emissions under

the scenarios; (2) Reflecting emission projections based on STEPS as of Aug 2024; (3) Reflecting emission projections based on APS, assuming all pledges made by Aug 2024

will be met (incl. NDC, net zero, access to electricity, clean cooking, etc.); both (2) and (3) are IEAbased scenarios, adjusted to include projections for LUCF emissions (4) Based

on forecasted adoption of low -carbon solutions and their emissions impact from production, use, efficiency gains, fuel shifts, | and-use changes, etc. | Sources: IEA; Climate

watch; IEA; US EPA; Euromonitor; Lit. Search; Bain analysis BAIN & COMPANY C‘)

Prioritized systems -level
solutions can enable SEA
to make progress towards
2030 decarbonization
targets by ~50%*

3,966

Trajectory enabled

by prioritized Trajectory required
systems-level to meet 2030

solutions (2030) 3 targets and

accepted pledges

3,690

4‘

@®cenzec  Google § s, TEMASEK | ecospericy
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Actioning prioritized solutions could create ~$120 billion in new value
from green economy and generate ~900,000 jobs annually by 2030 for SEA

Estimated GDP contribution from systems -level solutions ($ billion, 2030) Estimated job creation from Systems -level solutions (thousands, 2030)

Total GDP contribution®: ~$120 billion (2% of SEA6 GDP) Total job creation?: ~900,000

~340 ~350

~40
~200
~25
Sustainable Next-gen grid EV ecosystem Sustainable Next-gen grid EV ecosystem
bioeconomy development bioeconomy development

Notes: (1) GDP contribution based on projected 2030 value of solutions, infrastructure growth, and efficiency gains from increased sales, related direct invest ments
and relevant indirect investments; (2) Job creation based on job elasticity and employment forecasts in key industries by 203 0 | Sources: IEA; IRENA; World Bank; S&P;
Euromonitor; Nature for Climate; Climate Trace; GlobalData; Lit. search; Bain analysis BAIN & COMPANY @ ‘. GenZero Google S gondard, TEMASEK | ecosperity



Systems-level solution 1

Sustainable
bioeconomy




Sustainable bioeconomy | Key takeaways

Potential results from the solution in 2030

~230 MtCO2e ~340,000 jobs ~$40 billion annual

reduction created GDP contribution

O Bioeconomy is a critical part of the SEA-6 economy, accounting for
1 i52'""gh"vjg"tgikgpXu"eqgodkpgf "pcvwtcn.
~25%t1 30% of jobs in key markets

O 2 Current bioeconomy practices fuel emissions and deforestation,
contributing ~30% to total emissions in SEA6 and ongoing forest loss

O 3 SEA-6 bioeconomy faces major efficiency gaps across yields, waste
Sustainable utilization, and climate resilience Y addressing these is critical for growth
bioeconomy . .
Systemic barriers have stalled value unlock to date Y smallholder farm
04 dominance, infrastructure gaps, unclear land rights, weak carbon markets
Enhancing value from agriculture and land (agri productivity,
05 NBS), and value from waste (2G biofuels?) and implementing
systems-wide reforms (land rights, supply chain) have potential

to unlock majority of value

O 6 Regional APAC collaboration can accelerate bioeconomy growth via
offtake guarantees, investments, agricultural innovation, and tech sharing

Key initiative

Invest to scale 2G biofuels and NBS

Note: (1) 2G fuel, or second generation biofuel, is produced from non-food biomass like agricultural waste or forestry
residues, making it a more sustainable alternative to first generation biofuels that use food crops BAIN & COMPANY @ ‘. GenZero S ke TEMASEK | ecosperity



Bioeconomy is a critical part of the SEA economy

Dkggegpqgqgo{"ku"c"nctig"r

SEAG is a key commodity producer leveraging rich natural assets

SEA-6 production volume of select commodities

Rest of the world 31%

Rest of the world 57%

Brazil 11%
China 15%
India 3%
China 3%
Ivory Coast 5% Malaysia 194 USA19%
Malaysia 2%

Philippines 1%
Indonesia 9%

Thailand 2%

Indonesia 19%

Thailand 16%

800

Rest of the world 29%

Philippines 3%
Thailand 4%

Indonesia 7%

India 26%

China26%

Bioeconomy
Creating economic value from production and
transformation of biological resources (from land 79
and sea) while preserving vital ecosystems 100%
Rest of the world 13%
O
80%
9 ~30%
Malaysia 23%
g h" UGC Xlis'estimate v | slaysia £
to come from natural capital 60%
25%T 35%
e
3_ of overall labor force is Indonesia 59%
b employed by agriculture fonesia >+
sector? across key SEA6 20%
export markets
~ 2 O% Palm oil, 2023 (in M)
—— " " " - - "
v qh_yqtlnfé_u rncpv” ("gEAgshare | C N 0
species are located in SEA of global 86%
production

Notes: (1) Wealth is the aggregated sum of three types of capital: natural capital (present value of natural resource stock o wned by a country,

including forests, farmlands, protected areas, and subsoil assets such as energy and minerals), produced capital (value of assets manufactured or
dwknv."g0i 0. "ocej kpgt{"qt"kphtcuvtwevwtg+."cpf"
country T Vietham: ~34%, Thailand and Indonesia: ~30%, Philippines: ~25% | Sources: ASEAN.org; FAO; The Global Economy

j woc p" eceikagrcultliré segtocklyg " q h "

Rubber, 2023 (in Mt) Biodiesel, 2022 (in M TJ)

31% 23%

I ER+="*4+"

ncdqgt "
‘. GenZero

gctpkpiu"kp"eqgwpvt
BAIN & COMPANY

5
4

Ujctg"qgh"

Rice, 2022 (in Mt)

h arter

ncdqgt "

19%

h
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Bioeconomy contributes to ~30% of emissions,

KpfgpgukcXu" NWEH" eqgpvtkdwvgu"™

SEA6 emissions (MtCO2e, 2023)

Other! 14%
Building 2% 120%

Industrials 8%

Manufacturing
construction 10%

Transport 11%

Power 24%

Agriculture
12%

LUCF

18%

-30%
By sector

Total = ~1,000 MtCO2e

~60

~700 ~90 ~80 ~70

Rice cultivation Other agricultural soil emissions 2 -

Synthetic fertilizer
Cropland fires

Land-use change and forestry

- =230

ID TH MY PH VN

Share of total country

emissions

42% 18% 33% 17% 13%

72IIIthl

Deforestation slowed in SEA vs. global, but continues

SEA6 tree cover loss? (hectares, 2013, 2018, 2023)

1,500

1,000

500

Notes: (1) Other includes bunker fuels, industrial processes, and waste; (2) Includes drained organic soils and manure left on pasture by non-cattle livestock; (3) Tree
cover loss defined as complete removal of a tree canopy within a 30-meter pixel (when mapped at a 30-meter Landsat pixel scale, with a 30% threshold applied referring

to areas that had at least 30% canopy density in the year 2000 | Sources: CDP; Climate Watch; Climate Trace; EU EDGAR; Globalest Watch; Lit. search

| 61

egpvtkdwvg"

2013 2018 [ 2023

+2% p.a.
SEA-6 deforestation has been slower vs. global average:

1.219 SEA 1.5% vs. global 3% (201323)

Deforestation persists despite ~9 million hectares of vacant land in

Indonesia; land speculation practices linked to palm oil expansion

(i.e., corporations holding land to speculate on land prices)

1,139 -1% p.a.
0% p.a.
+5% p.a. -3% p.a. 5
1a3 438 +22% p.a.
309
225 59 71
g5 184 ] 135 43 <1 <1 <1
IDm MY& TH . VN° PH ) SG@
A 4 — —
BAIN & COMPANY (9 @cenzeo  Google S 8998, TEMASEK | ecosperity
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Uki pkhkecpv"tgqgo"vqg"kortgxg"ghhkekgpe{

SEA®G lags in production efficiency Supply chain inefficiency leads to Crop yield is likely to worsen
losses and waste underutilization due to climate change
Rice yield Rubber yield
(in kg/ha, 2023) (in kg/ha, 2023)
~50% & -31%
35%¢ 70% 45%r 90% oH of harvested crop is lost VY projected rice yield

each year (vs. global decline by 2050 due to
average of ~13%) rising temperatures

ID constrained by
limited smallholder
farmers and weaker

e cuaion © -80% | 320

~10K ~3K N of rice straws in o projected agriculture
~7K VN still burnt in production decrease due
~2K fields after harvest to intense dry seasons
~1K . -
SEAG lacks technology and Climate change activity (droughts,
infrastructure for agricultural waste floods, temperature increases) is
SEAG = SEAG management, with farmers opting to projected to negatively affect agriculture
@ ® ‘@' burn crop waste due to convenience, production for rice, sugarcane, cassava,
CH AU IN MX rather than processing it maize, and rubber in PH, TH, and VN
Former Global Business Development
Global benchmark Global benchmark Manager, Shell ASEAN State of Climate Change Report 8
\ J
Y

Addressing inefficiency is critical to grow bioeconomy, especially with the worsening effects of climate change in the future

Sources: ASEAN.org; FAO; Industry Participant Interview; Lit. search BAIN & COMPANY @ ‘. GenZero § S, TEMASEK | ecosperity
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Key systemic barriers cause high emissions and prevent
bioeconomy from reaching its full economic potential

& e

Smallholder Weak infrastructure Unclear land rights and Nascent carbon pricing
farm dominance and supply chains regulatory complexities and carbon markets

UGCXu"cxgtcig"hec SEA lacks adequate Insecure land rights, weak Carbon markets in SEA are

ranges from 0.6T 4 hectares;! infrastructure to support governance, and unclear underdeveloped, only first

while the global average is production of biofuel (e.g., boundaries tend to lead to launching in 20212

~7 hectares HVO,agri-based bioethanol) land-use conflicts, increasing o ) o
with poor rural connections, operational risks Carbon pricing mechanisms are still in

Smallholder farmers lack lack of storage, and no early stages across SEAG: SG has

adequate resources, processing facilities for waste The complex and fragmented introduced carbon tax, ID has n

incentives, and technical management regulatory environment implemented ETS; other nations still in

support to adopt lower across SEA increases consideration/ planning phase

emissions/high productivity operational costs and inhibits . . )

practices (e.g., highyield long-term investments Consequently, exploiting bioeconomy is

inputs) more attractive than protecting it

For example, protectionfocused NBS
operating profit at $457 $80 per hectare?
compared to palm oil operating profit at
$18071 $300 per hectare?

Notes: (1) VN is lowest at 0.6 ha, while TH is highest at 4.04 ha; (2) SG launched CIX in 2021, TH launched FTIX and MY lauhed BCX in 2022, ID launched IDX

carbon in 2023; (3) Operating margin representative of an NBS project at steady state, primary fixed OPEX are fees to projectdevelopers/managers, primary

variable OPEX are community costs and carbon credit sharing with project developers/managers; (4) Based on estimates of comme rcial plantation operating

margins of ~15% across both ID and MY | Sources: ASEAN.org; FAO; Philippine Statistics Authority BAIN & COMPANY @ '. GenZero s Erbae) TEMASEK | ecosperity



Systems-level solution | Scaling sustainable bioeconomy
utilization to increase economic value and reduce emissions

Total expected impact on SEA6 (2030)

Implications of systems -level solution across SEA decarb systems

Agriculture & Nature system

Smallholder farm dominance

Fragmented land ownership

Weak supply chain and logistics infrastructure

Poor rural roads and
transportation network

Unclear land rights and regulatory complexity

Complex regulatory
environment

Nascent carbon markets

Lack of established carbon
markets in SEA

Deforestation to secure biofuel feedstock
Lack of strong regulatory enforcement

Weak monitoring and traceability systems

Lack of logistics and
distribution network

Unclear land rights and lack
of formal ownership

~230 MtCO2e
Reduction in 2030, ~5%o0f reduction of emissions in 2030

Sustainable
bioeconomy

SHF productivity

Low adoption of sustainable farming

Limited land consolidation )
practices at large scale

acceleration

Underutilization of
agricultural waste

Inefficiency in agricultural
practice across value chain

Sustainable
biofuel

Carbon markets
scaling

Land-use and
Land-grabbing conflicts

Discouragement of
long-term investments

ASEAN bio trade
framework

Lack of financial incentive
to create NBS projects

Low supply of high-quality
NBS projects

1

1

1

) S_upply chains &
: infrastructure
1
1
1
1
1

To be mitigated through (1) robust regulatory framework (e.g.,
sustainability criteria, zero tolerance for 1G biofuels), (2) enhanced
monitoring and traceability (e.g., Aldriven land monitoring)

Deforestation and
biodiversity loss

(Inadvertent) increased

Revamped land
demand for 1G feedstock

use policies

8AIN & COMPANY (9

Systemic challenges/patterns of behavior
improved by systems-level solution

~$40 billion
Economic value add in 2030

Power system

High dependence on fossil fuels

-» Poor feedstock Higher ROI for

r > supply chain fossil fuel -based

1 infrastructure for energy vs.

' bioenergy bioenergy

1

1

1

]

1

|

! -

. Transportation system

|

1

1

! High dependence on fossil fuels

|

1

: ngg;?;gﬁ;?sk Higher ROI of
. fossil fuel vs.

' infrastructure for X

N biofuel

biofuels (e.g., SAF)

Lack of strong
enforcing biofuel
mandates

Limited demand
for biofuels

Deep dive on following pages

‘. GenZero

Potential for
unintended consequences

~340,000
Jobs created in 2030

Interventions through
solution levers on
systemic barriers

Higher usage of
fossil fuel in power
generation

Higher usage of
fossil fuel in
transport

_S ke TEMASEK | ecosperity



Implementation levers | Key levers to turbocharge bioeconomy

B Deep dive ahead

Implementation levers

Enhance smallholder farm (SHF) productivity
A Facilitate access to high-value inputs such as climateresilient seeds, biofertilizer, etc.
A Enable financing (e.g., subsidized loans, target subsidies) for adopting sustainable high productivity
A vtckpkpi "qgp"tgigpgtcvkxg"citkewnvwtg"cpf
empowerment and agriculture development scaling-up initiative [READBSI])
A Drive innovation that boosts productivity of smallholder farms (e.g., lowcost irrigation solutions, mobile-based
A

Uecng"wr" " " " "

advisory services)
Connecting farmers to offtakers to gain fair pricing and economies of scale (e.g., marketplace throughagritech)

Ease of implementation @ High ) Moderate ([ Low

Expected economic
value add! (2030)

rtgg"?‘plilj_Bm"thOK

Ease of implementation

WIPUSI e tg KOY gAdensiog ¢f high-valye RUS i5 gromig x y » t wt ¢ n "
however, financing, training, and capability of smallholder farmers remain
key barriers

Expand NBS development
A Incentivize large-scale NBS projects (afforestation, reforestation, peatland and mangrove restoration,
conservation, oceanbased carbon removal) through clear funding mechanisms and policy support
A Develop centralized monitoring and verification systems to track NBS impact and allocate credits effectively

Value from agriculture and land

~$2B3

Long-term investments and policy alignments
are needed, slowing large-scale adoption

Accelerate sustainable biofuel production

A Korngogpv"kpegpvkxgu"vg"uwrraqty

A Implement mandatory sustainability standards for biofuel usage

A Establish certification frameworks for sustainable biofuel sourcing for 2G feedstock (e.g., UCO, HVO, waste
derived biodiesel, rice huskbased bioethanol)

rtqf wevkqgp"*g0i O.

Value
from waste

Ocnc{ukcXu" Pcvk

~$27B

"Dkgocuu" Uvtcvgi +
Iﬂ’lB(ﬁé‘rat% ((:qertification systems and %ustginable feedstock supply
face regulatory and logistical challenges to ship waste across borders

Scaling carbon markets to financially incentivize creation of NBS projects, introducing highquality supply of NBS
projects to increase sustainable agricultural practices at a large scale and conservation and enhancement of natural
ecosystem

Embed the bioeconomy into SEA trade frameworks by harmonizing bio-product standards, tariff removal to boost
intra-regional trade, etc.

Strengthen supply chains and logistics infrastructure to minimize post-harvest losses and establish efficient waste
collection systems for 2G feedstock (e.g., UCO, rice husk and straw, palm oil mill effluent [POME], empty fruit
bunches [EFB]) development

System-wide reforms to
value ecosystems

Revamp land use policies to ensure formal ownership rights (including indigenous land rights) and expedite
approvals and scalability of bioeconomy projects

Notes: (1) Refers to estimated additional impact on GDP from implementation lever; (2) Calculated based on the anticipated GDP impact of various solutions (e.g.,
improved productivity in smallholder farms and plantations, carbon sequestration, sustainable aquaculture, indoor and vertica | farming, supply chain traceability,
optimized production, supply chain infrastructure, reduced consumption, and bioremediation processes); (3) Estimated based on projected nature-based solutions
potential in Southeast Asia multiplied by forecasted price; (4) Estimated based on the future projection of biofuel productio n across the region | Source: Bain analysis

Enables full potential
implementation of
sustainable
bioeconomy systems-
level solution

Moderate Needs stronger regulations, verification systems, and
financial incentives

Multilateral agreements and tariff eliminations,
implementation politically complex

High Existing trade and agricultural networks make improvements
feasible with strong investment interest

Moderate to high  Many SEA countries are reforming land
policies, but unclear land tenure and bureaucracy slow progress

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



| 66
Supply of inputs Production and harvesting Distribution
Higher yield input/higher value crops Precision agriculture Regenerative agriculture Farmer service platforms
Key Input to generate greater output per unit Tech-integrated farming to enhance Farming practice focused on soil health, Digital marketplaces linking farmers
levers of land or produce higher value crops productivity (drone imagery, data conservation, and ecosystem with offtakers
analysis, etc.) restoration (e.g., cover crop plantation,
o integrated pest management, bic-input)
Deep dive in green Al chapter

@ Strong understanding of local community and presence of experts/trainers to bridge knowledge gap
Key Strengthened supply chain and infrastructure, formalized land rights
success
faCtorS . . . . . . . . . . . . .

Specialization across multiple crop Innovative business model to drive Innovative business model to monetize Innovative model to drive adoption

types adoption (e.g., leasing, payas-you-go) farmer adoption (e.g., subscription)

(e.g., carbon credit sales)
Govt. policy to incentivize investment, Tech/knowledge transfer from market Easy-to-use userinterface/user-
strong tech and R&D capabilities leaders (e.g., China) Strong offtake potential (both within experience
SEA and across wider APAC region)
Strong offtake potential (both within
SEA and across wider APAC region)
Note: (1) Based on market studies (e.g., a fouryear study done by Germanindonesian collaborative research center that
observes stable yield result and higher profit due to reduced fertilizer costs) | Source: Lit. search BAIN & COMPANY @ ‘. GenZero § Erbae) TEMASEK | ecosperity



Expand naturebased solutions | SEA6 NBS credit issuance represents 1% of
estimated mitigation potential, indicating a vast untapped opportunity

~34% of NBS APAC potential from SEAG, forest
and wetlands ecosystem have the most potential

APAC estimated annual potential from NBS

projects (MtCO2e, 2024)

100%

80%

60%

40%

20%

0%

~2,100

Other (12%)

Myanmar (3%)
Australia (3%)
Mongolia (6%)

India (18%)

T/

China (23%)

Philippines (1%)

[ Vietnam (3%) |
Malaysia (4%
Thailand (4%

Indonesia (22%)

Grassland (2%)

Cropland (20%)

Wetlands (38%)

Forest (40%)

Untapped potential of SEA6
NBS carbon credits issuance

Annual carbon credit
Issuance (2020t 24)

~5710 MtCO2e!

What is needed to scale NBS?

Catalyzing demand

Drive credit demand through claims
guidance, pricing signals, aligned
frameworks that ensure quality of
credits, and cross-border market
interoperability

VS

Annual mitigation potential?

720+ MtCO2e

Building supply

Scale highintegrity carbon credit
generation by unlocking finance,
enabling local capacity, and
simplifying project pathways

Developing infrastructure
Build integrated regional markets

By country

SEA®G,

by ecosystem

~859% of total SEA6 NBS issuance
comes from Indonesia in the past five
years

Notes: (1) Refers to SEA6 nature-based solutions carbon credits issued between 2020 and 2024; (2) Naturebase total annual mitigation potential across four ecosystems (grass
wetlands, forest, and crop) and multiple NCS pathways, including protect, manage, and restore project types | Sources:Naturebase; Berkeley Carbon Database

with standardized regulations,
clear MRV methodologies,
alignment with international quality
benchmark to ensure credit quality,
and exportability

€

Deep dive in carbon market chapter

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecospericy



Accelerating biofuels | SEA is positioned to be a leading 2G supplier on the back
of global trend towards 2G; several factors need to align to realize full potential

SEA may become major2G biofuel supplier by 2040F

Global biofuel supply by feedstock type and country (MtCOe)

%, Other! PFAD UCO @ Forestry residues [ Agri residues
@ Energy crops> B 1G crops®

CAGR
~340 (20217 40F) ~132
7%
2% 7%
~270 6% 0 2% Rest of the world 30%
7% ~3%
8%
~200 S L% India 8%
6% 6% 15% EMEA8%
7% Latin America 10%
16% 24%
SEALS%
North America 14%
0,
<1% China 16%
2021 2030F 2040F 2040F

SEA key competitive advantages in biofuel

Abundant Growing Cost Proximity and good
feedstock @ refining competitive @ trade relationships

supply capabilities manufacturing with high-demand

markets (e.g., KR, JP)

Notes: (1) Other includes animal fat, municipal solid waste, and palm oil mill effluent; (2) Energy crops refers to cellulosi ¢ energy crops; examples include

switchgrass, miscanthus, willow, poplar, etc.; (3) First generation (1G) crops are edible crops used directly to produce biofuels (e.g., sugarcane, corn, soybean,

etc.) | Sources: FAO; BEFS; World Bank; WEF; ICCT; US DOE EERE; Market participant interviews; Secondary research; Bainsasaly

Actions by value chain player to realize full potential

Adopt latest tech to enhance traceability of feedstock to

Upstream minimize fraud
suppliers Government to create regulations around waste collection to
create incentives for F&B and other sectors to invest in waste
collection infrastructure
Overseas importers: Build localized assets close to feedstock
source, consider JV with local refiners
Midstream Native SEA refiners: Secure reliable cheap feedstock, convert
producer existing assets and build capacity for export
Incentivize demandthrough mandates, credit schemes, or other
similar measures
Airlines, mining, and other companies: Secure volume via long
term agreements with upstream/midstream players, diversify
Downstream intake sources, and invest in R&D/bierefining for de-risking
users
Scale production byde-risking facility investments through
offtakes that lower market and volume risks
o I Blending mandates: Mandating that certain percentage of biodiesel
vera or bioethanol is mixed into regular fuel
demand
incentives Carbon taxes: Companies using low-carbon fuels like biofuels can

BAIN & COMPANY (9

earn carbon credits or lower their carbon tax, making it financially
attractive

“ GenZero _S ke TEMASEK | ecosperity
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Asia-Pacific and SEA | Collaborations across AsiegPacific and SEA on bioeconomy

>
5=
=
=)
=
(]
S
o}
(9)
(=
§e)
ISl
=
(o]
S
8
©
O

Impact to SEA

Impact to APAC

Sources: S&P; Lit. search

@ Biofuel offtake and investments

@ Agricultural innovation and climate resilience

Securing offtake commitments with Asia -Pacific nations
for biofuels and feedstocks, along withinvestments in
integrated supply chain for the production and
distribution of sustainable fuels

Investments in innovative solutions (e.g., genetically modified
etqru. "
rich agricultural inputs

Regional carbon credits

Kpxguvogpvu"kp" UGCXu™based qhqgt guvt {"c

vgejpgngi {"vg"kpetgcug"rt gqf pejactk with rediandllygfecesédigreendurdg that madngge " UGC X u "

forestry and nature-based assets

o & ® >

Kpfgpgukc" Okpkuvt {"qgh" Kpf wu vt Adteenpeht betwean @ gou."argd XAQ (CMgli-drgné grovider)
industrial technology organization signed MoU to to test drone tech on PH rice crops, aiming to boost rice yields,
establish a bioethanol plant optimize resources, and reduce environmental impact

A Accelerate tech advancements and production
capabilities in sustainable farming practices

AUvtgpi v gropqualdCyields, and
dominance in global export market

ACeegngtcvg" UGCXu"uwrrn{"
capabilities development in biofuels

A Attract FDI inflows to SEA
A Securing biofuel and feedstock offtake

A Market expansion for APAC companies to SEA
and beyond

A Access to large volume of biofuel
feedstock supply

A Fulfill national biofuel volume to
meet targets

BAIN & COMPANY (9

ot =PgO

New Forests set up its Tropical Asia Forest Fund with a target
of $300 million, a fund that focuses on sustainable plantation
forestry investments in SEA

A Increase supply of high-quality carbon credit
projects (differentiating SEAbased credits from
other NBS projects that are facing public scrutiny)

A Enable policy acceleration around carbon credit
as supply market matures

A Access to carbon credits from agroforestry and
NBS projects to be used for offsetting emissions

A Financial return from agroforestry and NBS
projects

@ cenzero S8 TEMASEK | ecospericy



Investable ideas | Attractive options exist across multiple areas of bioeconomy

Value from agriculture and land Value from waste

Supply of input Production and harvesting Distribution
Farmer service

platforms

Precision
agriculture

Higher-value/
yield crops

Regenerative
agriculture

Opportunities

Market sizel

Nature-based solution

Conservation,
sequestration, etc.

Biofuel

Upstream

(e.g., feedstock production)

Downstream
(e.q., refining)

omon. ~$ATH6  ~$27$3  ~$27$4  ~$37$4  ~$27$3 ~$10 ~$30
Indicative Highly variable depending

5%r1 15% ~10% ~20% 15%rt 20%

profit margin 2

on projects

15%r 20%

20%r 30%

Recent AHSTRB invested Aerodyne raised Harmless Harvest Kita, a B2B farmer
investments to develop ~$100 million for converts coconut to-business platform,
activity hybrid corn technology, farms to use raised ~$2 million
(M&A, JV, seeds (PH, ID) leveraging drones regenerative (PH)

greenfield to boost yields (MY) practices (TH)

investments)

Rize, anagritech
platform for
enabling sustainable
rice decarbonization,
raised ~$14 million
in series A round

Notes: (1) Refers to potential revenue of the market in SEA by 2030; (2) Margins: EBIT for highewaluelyield crops, EBITDA forprecision agriculture, and
gross profit for regenerative agriculture, farmer service platforms, upstream, and midstream; (3) Asian Hybrid Seed Technologies, Inc.; (4) Crop
biotechnology center of PhilRice Research Institute; (5) Projects are in reforestation, restoration, and rice paddy space | Source: ACN Newswire; AHSTI;
Bioenergy News; Business Times SG; Corteva; NikkeiTracxn; US Embassy in PH; Unilever; Market participant interviews

Green Carbonco-
develops SEAbased
NBS projects® for
carbon credits

New Forests funds

invests in SEAbased
NBS projects

BAIN & COMPANY (9

Apeiron raised $50
million green bond for
improving collection
points, pre-treatment
for waste feedstocks
(SG)

‘. GenZero

Neste invested
~$1.6 billion to
expand biofuel
refining plant (SG)

§ s, TEMASEK | ecosperity
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Policymakers
and regulators

Establish clear land rights and
strong regulatory environment to
formalize ownership

Increase financial incentives for
smallholder farmers to kick-start
sustainable agricultural practices
(e.g., through grants and tax breaks)

Develop and enforce regulatory
frameworks that support sustainable
biofuel sector (especially 2G biofuels)
h Biofuel blending mandates,
sustainable biofuel certifications

Adopt mandatory sustainable
production policies with financial
support for transition (e.g., palm in
Indonesia, rice in Thailand)

Promote regional production and

trade of biofuels

h Support manufacturing cost
competitiveness by providing
supply-side incentives (e.g., capex
subsidy)
Regional alignment on
sustainable production standards

Financial institutions
and investors

Increase SHF/agribusiness access to
sustainable financing

h Banks and DFls to provide lowinterest
loans, green bonds, grants, etc.

Creating differentiated credit scoring
system to ensure higher approval rate
for farmers

Invest directly in public -private

partnerships to finance large scale

bioeconomy projects

h Investments in refinery and waste
management to support 2G adoption

De-risk investments by working with
government to offer collaboration and
guarantees that ensure longterm returns
for NBS projects

Private sector

(e.g., agribusiness) P

Invest in sustainable agriculture

technology

h R&D and implementation of
scale precision agriculture,
regenerative agriculture,
sustainable biofuel production

Increase support for smallholder
farmers

h Contract farming
h  Fair pricing and supply programs

Strengthen supply chains to reduce
post-harvest losses in both upstream
and midstream production

Develop integrated waste collection
system to increase adoption of 2G
feedstock

Sign long-term offtake agreements
for carbon credits generated
through high-integrity NBS projects;
including upfront financing for
project development

BAIN & COMPANY (3 S Genzero

Facilitate training and

knowledge transfer

h Capacity building and
training programs to
educate farmers and
SMESs on best practices,
technological
advancements, financial
literacy

Develop finance capabilities
to support success and
understanding across wide
stakeholder base for
sustainable agriculture
financing initiatives

Advocate policy reforms on
land rights and social equity
for smallholder farmers

hqgt " cnn

Farmers and
local cooperatives

Look for opportunities to leverage
financing through adopting
sustainable practices and leverage
transition programs to improve
resilience

Adopt digital tools for farming and
financial management

Collaborate across supply chains to
create differentiated, fully traceable
sustainable products to meet
international demand

Google § o,

uyv
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Systems-level solution 2
Next-gen grid
development




Next-gen grid development | Key takeaways

Potential results from the solution in 2030

~50 MtCO2e ~200,000 jobs ~$25 billion annual

reduction created GDP contribution

01 UGCXu"itkf"ycu"dwknv"hqgt"eqgpxgpvkgpc
with limited cross -border connections; requires adjustments to
the next generation of assets with fluctuating RE output and
need to balance reliability

O 2 U G C X u-§ep @rid requiresexpansion and modernization of
domestic grids and expansion of cross -border connections to
accelerate green transition

) 03 Governments play a crucial role in accelerating grid development;
critical unlocks include regulatory reforms to enable private
investment, cross-border power trading, and potential subsidization
of key infrastructure

04 Green Industrial Clusters offers high -impact, near-term
solutions to attract private investment in RE generation, T&D
infrastructure, and other green energy solutions

:

Dwknf"itggp"kpfwuvtkcn"enw
Accelerate bilateral grid connections

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



Across SEAgrids need upgradingand are not well equippedfor renewable energy

Inefficiencies in power ecosystem create Oggvkpi "UGCXu"itgykpi"rgygt"fgocpf"vj
economic costs and a case for modernization cannot happen without upgrading and expanding grids
Electricity power T&D losses (TWh 2024 2030F " " ;
y P (TWh) 024 @ 2030 Mismatch RE generation is concentrated in m UGCXu"fkxgtug"gpgti
between RE remote areas, far from major landscape, marked by uneven

resource distribution, hinders

5 gegedratlon d demand centers sustainable progress and
50 L and deman . L . demands a coordinated effort
centers Limited gr.|d mfrastructurg e_X|sts from all stakeholders
for long-distance transmission
Al World Economic Forum, 2024
36% 31
_ Swift devel f RE
28% Infrastructure Current grid infrastructure m wiit development N
25 28% 2o upgrade primarily designed for g?or?atl)gljgeii f‘;‘ggrﬂggfg 9:23 £a0nd
- 18 16 6 7% ;%eqed for_ cpn\{?ntlon.al power generztlc(;n_; congestion and curtailment
15 15 . integration significant investment needed in issues in Vietnam (reduction in
13 11 T&D loss as a grid l_Jpgrades (e'g'! Stora_ge Vietnam RE output by 1.3 billion kWh due
41% 10 percentage of total solutions) for RE integration to transmission constraints)
electricity generation in SEA Energy Transition
SEA®G by 2030F (vs. Partnership, 2023
11 ~4% in China, Japan,
0 — and South Korea)
0 & ) ; ° r m Annual investments in grid expansion and modernization
— — must nearly double to $30 billion by 2035 to support greater
CH MY PH TH VN ID RE integration

IEA Southeast Asia Energy Outlook, 2024

Sources: S&P Global; Global Data; IEA; WEF; Ember; Lit. search BAIN & COMPANY @ ‘. GenZero Google § Erbae) TEMASEK | ecosperity



A nextgen grid withcross-d gt f gt

eqgppgevkqgpu

decarbonization costs and accelerate the green energy transition

Two pillars of developing a next-gen power grid in SEA

y qwhn f

| 75

n C

1. Expansion and modernization of domestic grids

Key initiatives include (non-exhaustive)

Dynamic load
balancing

Battery energy
storage systems

Microgrids

Optimization of power
flow in real time using
Al, sensors, and
automation,
preventing overloads

Strategic use of large-
scale batteries to
store excess RE and
balance
supply/demand

Installation of small
grids that operate
independently from
the main grid,
ensuring 24/7 power
during blackouts and
better RE integration

209%T 40%
improvement in RE
utilization by adjusting
power distribution to match
output

30%

improvement in RE
penetration (reduction in
RE curtailment rate) using
battery systems

18M

people with lack of
electricity in SEA could be
powered by renewables
based microgrids

Notes: (1) Net present cost includes values for renewables, storage, electrolyzer, interconnector, hydrogen network; (2) Regional
cooperation allows for full resource sharing between countries without constraints; (3) Under individual approach, each count ry
tries to fully decarbonize solely and independently from its own available resources | Sources: IEA; DNV; Lit. search

2. Expansion of regional connectivity through bilateral/multilateral grids

Net present cost for decarbonizing grids in SEA by 2050 ($ trillion)?

-11%
10
7.2
$ $6.4

5
0

Individual With regional

approach? cooperation3

Cost reduction of ~$0.8 trillion

using a regional approach
decarbonization, involving

for

unconstrained flow of power and
hydrogen using interconnectors

Cost reduction driven by decreased capacity/storage
requirements through cross -regional collaboration

600 GW

less solar capacity
to be installed

13%

reduction in spatial

footprint required

BAIN & COMPANY (9
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1.2 TWh

less electrical
storage needed

Q standard
=N Cnartered
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UGCXu" i1 tkfu"ygtg"fgukipgf"hqgt"c"fkhhgt
barriers must be addressed to modernize and scale for future

=

Unclear policies and
financing mechanisms
on cross-border
connections

Supply chain bottlenecks
and limited technical
capabilities

Limited
cross-border
electricity trading

Approval delays from
multiple government
bodies

Restrictive and highly
regulated power
market structures

Notable dependence on
foreign technology and
expertise for critical grid
components; meanwhile,

Cross-border connections
cover multiple jurisdictions and
are often politically sensitive ,
making approvals slow and

Unclear wheeling tariffs 1
and cost-sharing models
create barriers to regional
power trade and grid

Lack of harmonized technical
and regulatory frameworks for
cross-border electricity trading

Heavily regulated state
electricity markets

and monopolies hinder
private sector investment

and innovation h Cross-border electricity expansion complex suppliers are already at or over
trading is complicated by a capacity

h Most SEA nations have lack of common pricing, h Undersea cable to
state-owned utilities that standard PPAs, grid codes, Singapore to source h For example, MY relied on
may deter investment frequencies, etc. renewables from Indonesia Japanese and lItalian tech
and innovation is highly complex, involving expertise to construct

multiple sign-offs from HVDC submarine cable

h In energy distribution multiple ministries in both under South China Sea to
sector, only SG and PH countries transmit electricity from
have allowed private Borneo to Peninsular MY
investments

Heavy subsidies on fossil

fuel-based energy

generation further makes

alternate forms of energy

unprofitable

qug<”‘3+”Hggu“hql”vtcpuokvvkpi"gngevlkekv{"vjtqvv\j”cpqvjgt“eqvvpvt{)ﬂu”ilk[“~“quvlegBA|FtNk&/©0MBAcNYe® '.GenZero N TsE TEMASEK | ecosperity



Systems-level solution | Developing a nexgen grid ecosystem has potential to
create ~$25B GDP impact, reducing emissions by ~50 MtCO2e for SEA in 2030

- ~50 MtCO2e ~$25 billion ~200,000
Total expected Impact on SEAG (2030) Reductionin 2030, ~1.3%o0f reduction of emissions in 2030 Economic value add in 2030 Jobs created in 2030
Systemic challenges/patterns Potential for Interventions through
. . . . . Y behavior | b ! L .
Implications of systems -level solution across SEA decarbonization systems  semsievel sotuion bonscquences Syetomic barrere

Power system (focus on grid) Next-gen grid Transport system
development

Restrictive and highly regulated power market structures g ] BV

: r
) Private IS . . Low buildout of
. . . - . . Insufficient grid :
Highly regulated power markets Lack of private investment Limited grid expansion, 'n\/_eStment canacit charging Low EV adoption
(limited private entry) in grid solutions modernization, and innovation in grid - pactty infrastructure

High emissions from EV usage
Regulatory/
Limited cross -border electricity trading technical reforms

I m——————

vy

Growing EV demand (due to govt. High RE curtailment rates

for cross -border policies, lower TCC, etc.)
Limited regional alignment and G2G! co-op to align Mismatched regulatory Limited cross -border trade
regulatory and technical frameworks and technical frameworks power trade
. Higher ROI of fossil fuel-based
Growing power demand
; : power vs. RE power
Bilateral grid
) . . I . connections
Unclear financing mechanisms on grid interconnections
. . Higher usage of fossil fuel in
. ) . ’ ) - . Higher emissions from power !
Lack of standardized financing mechanisms for Lack of financial incentives to " power generation
transmitting cross -border power (e.g., wheeling tariffs) invest in cross-border transmission Mobilizing

financing & .
investment i Ag ricu |tu re SyStem To be mitigated through strengthened land ownership,

land use, and environmental regulations (e.g., clear

zoning laws, mandatory social impact assessment)

Limited evidence/proven business models Impact on biodiversity/deforestation

Develop positive

A

1
1
1
|
1
Lﬂfjggﬁéﬂﬂgﬁi L”;:E)ev?nlg ﬁzs%ag ?rzi]mslgs Limited investor confidence E- L proof_pgints{ : Complex regulatory environment Unclear land rights
i i issi reen industria
/transmission assets generation/transmission assets in RE generation/transmission : g
! cluster
i Deforestation
L . s 1
Limited technical capabilities : Advanced tech Land acquisition/grabbing to
. ) - ' ' ) ) ) 'R usage leveragin . expand grid and associated RE
Limited regional expertise in advanced grid solutions High costs of implementing I tieg i AS% g Discouragement of long-term (e.g.. solar, wind)
P . : ; advanced grid solutions ! b . investment
Limited manpower expertise in advanced grid solutions <- ! Pacific peers

Notes: (1) Government to government; (2) Total cost of ownership EAIN & COMPANY @ ‘. GenZero § Erbae) TEMASEK | ecosperity



Implementation levers | Key levers to accelerate
development of next-generation power grid (1/2)

Key implementation levers [ Deep dive ahead Ease of implementation [} High [ Moderate ([ Low

Expected economic

value add (2030) Ease of implementation

Implementation levers

M Unlock private investment in T&D infrastructure buildout and RE generation Low
(which in turn increases investment in T&D)
Uvcvg"wvknkvkgu"fgokpcvg"UGCXu"

A For example, permit private players to invest in power ecosystem; implement mechanisms to $1'||' $282 resisting change and Iacking standardized frameworks
encourage competition (e.g., tariftbased competitive bidding), establish clear frameworks to hil lat hifts heighten i t t risks f !
accelerate PPAS/VPPAS while regulatory shifts heighten investment risks for

2
Q0
ks
o A Ensure clear longterm offtake agreements for better investor confidence private players
5
4
g 78 Implement regulatory and market reforms to harmonize frameworks and support Low
2 cross-border electricity trade (e.g., standard wheeling tariffs) Bilateral agreements exist, but a unified market is absent,
[} A Progress made on regional interconnection (LTMS/BIMRPIP);9 out of 18 cross -border power and technical mismatches (voltages, frequencies)
% projects are operational under SEA Interconnection Masterplan $3'||' $4B3 complicate cross-border trade
(]
9
Q Identify high-priprity bilateral cross -porde_r grid connection opportt_mities, directing Moderate
_5 _efforts and f_undlng_ to key areas, wh!ch will then serve as proof points for further High potential for bilateral agreement closure due to fewer
I investment in multilateral/regional grid stakeholders and streamlined collaboration
=
%_ Mobilize financing and investment to secure long-term funds for grid buildout Low
- A Establish collective funding mechanisms pooling financing from governments, development banks ; o JiEF
(©.0. regional grid investment fund): {ssue green bonds $15T $ZOB4 Securing longterm funds is difficult due to the absence of

A Create innovative financing mechanism, e.g., transition credits, which helps in early phaseut of coal a re_g|0na| '_nV_GStme'nt fund, complicating domestic and
plants and transition to clean energy regional grid financing

Pgvgu<"*3+"Tghgtu"vg"guvkocvgf"cffkvkgpcn"korcev"qgp" | FR" Isttugtoe'aksamed @ olpwasimilde qp“ ngxgt =" *4+" Rt kxcvg" kpxguvogpvu"kp"UGCXu"V(F"kphtec

trajectory as in India, where private sector achieved 8% share in transmission line capacity over the last ~10 years; hence privatization is expected to add ~8%T 10% of

incremental GDP of $25 billion; (3) Grid connections are projected to boost SEA's GDP by 1%5%, factoring in GDP growth rate andassuming 50% of grid interconnection

projects are operational by 2030, contributing half of the annual projected GDP increase; (4) SEA is expected to see inflow d investment worth $20 1 $25 billion for grid

improvements as well as green-capacity addition; portion of this investment is expected to directly contribute to GDP through gr id-related product manufacturing as well

as greater employment | Sources: India Ministry of Power; Singapore International; Energy Week discussions; ASEAN review; IEAain analysis BAIN & COMPANY @ ‘. GenZero § Erbae) TEMASEK | ecosperity



Implementation levers | Key levers to accelerate
development of next-generation power grid (2/2)

Key implementation levers [} Deep dive ahead Ease of implementation [l High [ Moderate [ Low

Implementation levers S s EEneE Ease of implementation
P value add? (2030) P

Develop/expand sandbox economic/industrial zones High Private capital can be attracted to green industrial
to demonstrate economic viability of scaled green power clusters/SEZs with incentives like tax rebates for setting
up new generation and transmission projects (e.g.,
A Green industrial clusters/SEZs as dedicated industrial zones powered by RE, Dcpi mgmXu"engcp"gpgti{"cpf"GX"

offering low-carbon manufacturing, potential data center co-location

Implementation levers
addressing systemic barriers

Enables full potential
implementation
of next-gen grid

Leverage ties with Asia-Pacific nations to accelerate availability and usage of development High potential to leverage AsiaPacific
advanced tech for modernizing the SEA grid (e.g., smart meters, advanced relationships to import and use best solutions for grid
conductors) through co -investment/local manufacturing modernization

A e.g., potential collaboration with China on HYAC/HVDC transmission tech
A LeverageAl-driven innovative solutions, e.g., smart grid maintenance, demand
side energy management, etc.

%)
S
[}
>

o
-+
%}
[}

=

°

=

<

c
=)
=

o]

°

<

Note: (1) Refers to estimated additional impact on GDP from implementation lever | Sources: Lit. search; Bain analysis BAIN & COMPANY @ ‘. GenZero § ke TEMASEK | ecosperity



Case study: India | Reforming and deregulating power markets across
generation, transmission, and distribution to attract private investment

Key steps taken to unlock market access across power value chain

£
©
=
o
)
=
[
>
>
S
o
=J
(%]
]
=
S)
[a

Sources: Expert interviews; Indian Ministry of Power; National Power Portal; Business Standard reporting; Economic Times; Tines of India; PSR India (Power System Review)

Generation

Increase in generation
and distribution through
private investment
further incentivizes
transmission growth

h Electricity Laws (Amendment) Act, 1991, permitted100%

FDIlin power generation and allowed private generators
to sell electricity to state utilities

Governmentbacked long-term PPAs provided sovereign
offtake guarantees to RE developers, reducing
investment risk and cost of capital

Key results

~90%

transmission projects awarded
under TBCB mechanism (2024)

Transmission

Tariff -based competitive bidding (TBCB) opened
transmission projects to private players in 2006, offering
contract to the bid with lowest tariff, leading to cost
reductions

Public-private partnerships (PPPs) in transmission
projects for high-risk locations

~35%

reduction in tariffs for projects
awarded under TBCB vs.
traditional regulated approach

Distribution

Franchise model for distribution allowed private companies
to operate distribution within a particular allotted area, while
taking steps to ensure low thefts and highest efficiency

Helped in reducing losses, improving collections, and upgrading
infrastructure

e.g., Tata power took control of four Odisha state DISCOMs under long
term franchise model in 2020

~97%

of the total installed RE
capacity in India is contributed
by private sector as of 2024

~8%

Aggregate Technical &
Commercial (AT&C)losses in
Delhi in 2021 (vs. 55% in 2002)

BAIN & COMPANY (9

Key learnings
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& shandord,
shond
N chartere

Robust and holistic
policy framework
to build private
sector interest in
energy sector

Create incentives
(e.g., fixed payback)
for private players

Promote
competition
to accelerate
innovation
related gains

TEMASEK | ecosperity



Case study: European Union | Leveraging benefits of a regional
connected grid for accelerating decarbonization targets

Key steps undertaken to enable regional connectivity

Harmonization
of standards

Cross-border
trade
facilitation

Grid stability
and security
coordination

Adoption of eight legally binding network codes to
harmonize grid technical standards, trading
policies as well as guidelines for managing grid
stability

Key results

10%

Key learnings

of each nation's
electricity production is
partially exportable,
targeting 15% by 2030

Development of electricity exchanges (e.g., Nord
Pool) for electricity auctions, price discovery, and
market coupling?®

Establishment of regional coordination centers for
real-time balancing and congestion management
for safe and reliable energy flow across grids

6 2

nnual savings from
tegrating EU energy
market by 2030

32%

potential energy cost
reduction from an EU-wide
transmission system

b

Align policies and
regulations for
seamless energy
exchange

Boost investment

in regional
transmission
networks to

integrate renewables

81

Infrastructure Identification of strategic cross -border gh"c"pcvkgpXu"oqpvijn{" Presence of a
i i i i 2 L " . . .
development interconnectors that receive priority support 33% flexibility needs* to be EEE i dedicated, blr(ljdmg h
- i id vi . institution to drive t
and funding h Funding of RE integration through European ];l:)lglregn%yvﬁg dgt:yzvcl)go "““"-%f :'r(]esg‘]ilol:]zl;ljr;ric(i)s rive the

6

Investment Bank and Green Deal funding

Notes: (1) Aligning prices and efficiently allocating transmission capacities, thereby reducing price disparities; (2) Under Projects of Common
Interest (PCI); (3) Funding mechanisms to help EU achieve climate neutrality by 2050; (4) Monthly flexibility needs means ablity to balance
electricity supply and demand over a month by adjusting generation, storage, and consumption | Sources: Ember; Lit. search

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



Green clusters create an ecosystem that accelerates private participation and
provides proof points to demonstrate economic viability of green power investments

Creation of a green industrial cluster that incentivizes private investment into power ecosystem

Integrated ecosystem driving synergistic economic goals Functioning of a green industrial cluster (enabled by policymakers/government)

Policymakers/government

Power Provide clean energy supply to the
generators manufacturing players (e.g., through PPAS)
Clean energy
Subsidies and supply g Subsidies and
regulations to Wheeling f > regulations to
Power Create modernized transmission grids to flow '”Ce”“V'Zet_RE eeling tees :ﬂfcrzrs'i'r‘ﬂifu:e&')
. . . . generation
transmitters from generation to industrial customers Power Power development
generators transmitters
Set up operations within green industrial clusters A = A
m Industries (e.g., manufacturing factories, offices, etc.); sign 5 © = =
up PPAs with RE generation firms for energy o > < D o 3
=% 0 g o ®
Q. o =5
(] 3 c S a
T »n .y S »n «Q
2 o D )
@ Data center Leverage PPAs with the renewable energy o > O D
operators producers to power the data centers v v
Green 1 )
manufacturing/ Power consumers
Provide financial incentives to incentivize clean _ operation
i i i incentives (e.g., Green DC services
Policymaker power generation and grid development through tax breaks)
private sector participation =
Policies on
energy Industries Data centers
efficiency
N J
Source: Lit. search BAIN & COMPANY @ ‘. GenZero § Erbae) TEMASEK | ecosperity



New zones enabled by strong policy support are
developing across multiple SEA countries

Growing momentum to establish green industrial clusters driven by government industrial policies and initiatives,
private sector investment, and pull from MNCs and data center operators wanting green power at scale

- * Operational/under development green industrial clusters/zones
== Thailand

A Introduced new incentives under fiveyear
investment promotion strategy (20237 27) to
promote green industries

Key zones includeChachoengsao Green
Industrial Cluster focusing on supporting
electronics and logistics industries using RE

@ Vietnam

A state financial support of up to 30% of an
industrial cluster infrastructure cost (2024)

A Receipt of ~$3.3 million foreign grant to
promote transition to eco-industrial parks

A Developing VSIP$, a JV between Sembcorp
(SG) andBecamexIDC (VN), to delivered
sustainable industrial parks

@ Malaysia

A Launched New Industrial Master Plan 2030 to facilitate
investments for development of eco-industrial parks

*Key green zones includeSarawak Corridor of RE (SCORE)
A Aims to create 1.5 million jobs by 2030
A Ncwpejgf"UGCXu"hktuv"kpvgitcvgf"j{ftgigp"rtqfwevkgp"rncpv

Notes: (1) VSIPs = Vietnam Singapore Industrial Parks | Sources: Expert interview; Lit. search; Bain analysis BAIN & COMPANY @

D Philippines

A

Collaboration with European, German agencies
for encouraging various industrial sectors to
adopt strategies for green modernization

Development of Palawan Ecolndustrial Park to
attract industries such as renewable energy,
electric vehicle production, and advanced
manufacturing

[‘] Indonesia

*®

Fgxgngrogpv"qgh"gpg"gh"vjg

green industrial zones in Kalimantan for
catering to solar PV production, EV batteries

Promotion of low-carbon manufacturing
through carbon tax policy (incentivizing
manufacturing firms to adopt energy efficient
practices)

S Singapore

* ' Developing a green industrial park within

h

Johor-Singapore SEZ
A Includes a dedicated solar park
A Positioned for high-value industries,
e.g., logistics, clean tech, advanced manufacturing

Development underGreen Building Masterplan to
advance environmental sustainability within
industrial estates

83

yq

@ cenzero S8 TEMASEK | ecospericy



APAC and SEA | Opportunity to strengthen collaboration for mutual benefits in

establishing next-gen power grid; clear economic and carbon incentive to accelerate

Grid expansion

>
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Impact to SEA

Impact to APAC

Grid modernization
and storage solutions

Deployment of smart grid technologies such
as Al-driven demand response and largescale
battery energy storage systems to support
variable RE like solar and wind

Investments in high -voltage transmission
networks and RE integration across SEA by
leading energy firms from APAC nations

e Cross-border power trade

Alignment of grid infrastructure standards
across value chain (transmission protocols, grid
interconnection requirements, and energy
trading mechanisms) to facilitate seamless
cross-border trade

@ Tech transfer

Knowledge-sharing initiatives between
APAC nations and SEA for developing
technical expertise in grid management

09

$10 billion investment by Chinese firmCNGR
in integrated battery production for precursor
battery products in Indonesia in 2024

A Increase grid reliability and
resilience against outages

A Attract FDI flows to SEA

A Market expansion to SEA

A Improve regional power trade
efficiency through smart grid
interoperability

LSS
0 e .
\_./‘

Hitachi Energy and Samsung C&T collab
to explore high voltage direct current
(HVDC)projects in SEA in 2024

A Enhance energy security

A Strengthen cross-border electricity
trade, allowing nations to export
surplus RE

A Market expansion to SEA

Sources: The Jakarta Post; Renewable Energy Institute; EF China; Asia Society; Economic Times, Lit. search

i

India and SEA announced in 2023 their plan to
develop a connected regional grid for
electricity trade

A Enable FDI flowsto SEA in power
transmission and distribution
projects

A Accelerate RE adoption through
surplus energy trade across border

A strengthen regional energy
resilience by reducing dependence
on single-country power supply
chains

BAIN & COMPANY (¥

‘. GenZero

Q9

China-SEA collaboration wherein China will
share knowledge and facilitate clean energy
transition and RE capacity development and
integration to grid in SEA

A Strengthen local expertise and
increase self-reliance in maintaining
and operating high-tech grid
infrastructure

A Market expansion to SEA

A Enhanceregional R&D
collaboration

< standard
chartered

TEMASEK | ecosperity



Investable ideas | SEA offers diverse investment opportunities
In grid development, with returns ranging from 10% 30%

Overall grid transmission infrastructure

g Grid expansion Grid modernization Energy storage solutions
(e.g., power cables, towers) (e.g., microgrids) (e.g., BESS)

Market sizel $4'||' $GB $2'||' $SB $03T $OSB

($ billion,
2030F)

proft margins 10%t 15% 20%T 30% 209%T 30%

(gross profit)

Recent LcrecpXu"JlndVepkhblpf u" TotalEnergies, BP, Shell,and Equinor LcrcpXu" OctandX¥hpdkV BNEES ©™
investments EGAT collabto limit transmission committed $500 million in regions collab, where Japan is helping Vietham
activity losses by developing voltage control including SEA to develop solar systems develop battery energy storage solutions for
(M&A, JV, systems in Thailand and microgrids? better demand response and grid stabilization
greenfield
investments)
JV betweenEj kpc Xu" @nB" i t gwr " JVbetweenEj kpc Xu" Pctcfc" Cukc" RcI¥ ketwkenE | k p ¢ X wridEh@ovddia
Kpfgpgukc Xutb EEO" i t qwr " andUk pi cr gt g XadevElopdw CT " Battery Corp. to build a 15 GWh battery
manufacture power transformers integrated microgrid system cell manuf. plant in Indonesia

Notes: (1) Microgrids are self-sufficient energy systems that integrate RE, storage, and smart grid technology, operating
independently or in the main grid | Sources: Company websites; ReutersEnerdata; Lit search; Expert interviews BAIN & COMPANY @ ‘. GenZero S Soneed, TEMASEK | ecosperity



Recommendations | Key steps to accelerate grid modernization and expansion

Policymakers
and regulators (govt.)

Introduce regulatory reforms that enable
private sector investment in grid
modernization

h e.g., marketbased pricing to attract
private participation

Implement policies to facilitate cross -
border electricity trade

h e.g., standardized wheeling tariffs,
capacity-based transmission charges

Facilitate financing mechanisms for
investment in grid (e.g., issuing green
bonds, regional grid investment fund,
transition credits)

Develop green industrial clusters/SEZs
with incentives (e.g., tax rebates) for clean
energy investments

Establish mechanisms to identify and

prioritize high -impact projects

h e.g., EU identified strategic energy
infrastructure projects and streamlined
funding under Projects of Common
Interest (PCI) initiative

Power consumers (e.g.,
industries, DC operators)

Purchase clean energy via high-impact
instruments like corporate PPAs to drive demand
for renewable energy integration into the grid

Invest in energy-efficient technologies , green

solutions to help manage grid load and energy use

h e.g., leverage offgrid solutions such as solar,
battery storage, and smart energy
management to optimize power usage

Financial
institutions

Provide long-term financing solutions

(e.g., loans, green bonds, concessional

funding) for large-scale grid

infrastructure

h Support in solution execution
through BDP sharing/knowledge
transfer, when possible

Offer guarantees and insurance
to de-risk private investment

Support governments and utilities in

feasibility studies for grid-related

projects

h e.g., provide funds to stakeholders
for new solution exploration such as
setting up subsea cables for
regional energy trade

BAIN & COMPANY (3
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Power ecosystem
players

Invest in Al-enabled smart grids (e.g.,
using Internet of Things for monitoring,
predictive maintenance, load balancing,
and RE integration)

Develop microgrids and energy storage
solutions to enhance grid reliability and
resilience

Invest in grid enhancing technologies
(GETs)to maximize the transmission of
electricity across existing power grids by
increasing the capacity of existing lines
without the need for new infrastructure

& = TEMASEK | ecosperity



Systems-level solution 3

EV ecosystem




EV ecosystem | Key takeaways

EV
ecosystem

Potential results from the solution in 2030

~40 MtCO2e ~350,000 jobs

reduction created

01
02

03

04
05

06

Key initiative

Strengthen EV supply chains for resilience

~$55 billion annual
GDP contribution

EV adoption is rising, however BEV penetration remains
low, leaving much room to accelerate uptake

SEA auto production is ~80% ICE, creating economic
risks as EV imports from global leaders increase
competitive pressure, challenge markets

Dual strategy requiredY scale EV demand and local
production to retain manufacturing edge and drive
decarbonization in the most cost-effective way

SEA is wellpositioned as an EV hub,with raw materials,
manufacturing capabilities, and strong APAC investment momentum

Green transport corridors can fast -track EV uptake in commercial
fleets by aligning key players fleet operators, charging providers,
clean energy suppliersy to enable fleet electrification

Regional Asia-Pacific collaboration can unlock shared
value through joint investments and integrated supply
chains across battery, EV manufacturing, and charging

BAIN & COMPANY (9 Q% cenzero § s, TEMASEK | ecosperity



Road transport is a major source of SEA emissions, with emissions
expected to rise due to underlying growing mobility demand

Road transport contributes ~75% Emissions expected to increase given
gh" UGCXu"vtcpurqgtv"gokuukgqgp risingdemand in mobility across markets

89

SEA6 GHGemissions (MtCO2e, 2023) Total annual vehicle sales* in SEA-6 (millions)
2023 [ 2030
~3,300 ~360
Other 396 25
Other 149 ippi
7 shipping +5%p.a.
Building 2%
Industrials 8%
20 ;
Manuf./Construction :
10% E
Transport Road (Freight)
11% 29% 15 :
| +4%p.a.
10 ~21 [
Road (Passenger) ~15 : +8% p.a.
45% | +11% p.a. +0% p.a.
Agriculture & Naturet 5 ; +3% p.a.
30% g o1 +3% p.a.
i -2 B ~
| : o S em o
0
- — I Y
By sector Transport, by type SEA®G D\ 4 TH - PH VN MY g SG
Notes: (1) Includes emissions from LUCF; (2) Includes bunker fuels, industrial processes, and waste; (3) Includes rail and tansport of oil, gas, water, and steam; (4) Includes 4W
passenger vehicles and 2W motorcycles and scooters | Sources: ASEAN Automotive Federation; Climate Watch; EU EDGAR; IEA; Fit©ur World in Data BAIN & COMPANY @ ‘. GenZero Google § ke TEMASEK | ecosperity



ICE vehicles dominate SEA,; low EV adoption across markets

BEVs comprise <15%, while internal combustion engine (ICE)
account for 65%T 90% of 4W sales across SEA6 nations

4W EV penetration! (percentage of new 4W sales, 2024)

@ BEV? [ PHE\ HEV!
60%
~55%
~50%
50% I
40%
~30%
~35%
30%
. ~20%  ~2596  ~20%
20% 15%T 20%
y ~9% o
10% 10%T 5%
0,
10% o » 6%
~2%
~8% 504 <1%
o =
&g o o P =& )
EU us SG TH VN ID MY PH

Global markets

SEAG

Notes: (1) 4W vehicles only includes light vehicles (passenger cars and commercial vehicles <3.5 trillion); (2) Battery electric
vehicle; (3) Plugin hybrid vehicle; (4) Hybrid electric vehicle | Sources: Euromonitor; IEAMarklines

2W BEV penetration is low across markets;

VN leads penetration in SEA6

2W BEV penetration (percentage of new 2W sales, 2024)

40%

30%

20%

10%

0%

25%T 30%
8% 13%
~6%
. ~2% ~2% <1% ~2%
<1% o . .. N
P Y — @ - ) )
® ]
0 - p— | A 4 =
CN IN SG TH VN ID MY PH
Global markets SEAG
BAIN & COMPANY (9 Q% cenzero e, TEMASEK | ecosperity
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EV adoption in SEA is expected to accelerate over coming years,
but currently still lags well behind global leaders

4W BEV penetration rate 4W BEYV penetration rate
(percentage of new vehicle sales), by country (percentage, 202¢40F) (percentage of new vehicle sales), by country
CAGR ~ CAGR Country 2024 2030F

20247 30F 20307 40F

100% EU 26% 5%

Europe 15%rt 20% 55%t 60%
== CN 10% 8% P g g

China 2506730%  45%750%

80%
us 28% 8%
SG 16% 9%
TH 18% 10%

us 5%710%  30%735%

Global markets
* & @

60% VN 7% 11%

Singapore 10%r 15% 30%rt 35%

23% 11%
PH 78% 14%

Thailand 10%r 15% 25%rt 30%

40%

MY 20% 17%

Vietnam 10%rt 15% 20%r 25%

20%
Indonesia 5%r 10% 15%t 20%
Philippines <1% 8%rt 10%

0%

2024 2030F 2035F 2040F

Malaysia ~2% 8%rt 10%

Note: 4W vehicles only includes light vehicles (passenger cars and commercial vehicles <3.5 trillion) )
Sources: S&P Global; Fitch; EVAT; Philippines Department of Energy Association; Euromonitor; FTI; MAA; Desk research; Markgarticipant interviews BAIN & COMPANY @ ‘. GenZero § S

2040F

~100%

95%7 98%

75%7 80%

70% 75%

65%7 70%

60%T 65%

45%7 50%

45%7 50%

3597 40%
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SEA auto manufacturing is an important economic contributor that faces
Increasing competition from EV imports due to its high reliance on ICE
Auto manufacturing is

important to SEA-6 economy

ICE dominates SEA production; EV imports from global leaders (e.g., CN) are
rapidly growing, posing competition risks to incumbent manufacturing hubs

4W production (million vehicles, 2024)
.» ~$300B
=_

SEA6 Import of EV ($ billion, 20221 23)
@ sev [ PHEV HEV ICE
contribution to total SEA-6 GDP is 43
from auto manufacturing * ~29 ~17 ~2 ~1 ~1 ~1 )
100% Other (5%)
South Korea (8%)
$ ~ O 80% Germany (16%)
o/ 0 49%
55%
contribution? to GDP in both 71%
Indonesia and Thailand 60% 84%
R 94%
9%
PN 40% China (71%)
employment? in auto sector 20%
28%
6%
0%
~850K == a O
4
. MY VN
employment# in auto sector
Global market leaders in
EV production

2023
Notes: (1) Data from S&P Global; (2) Employment as of 2023; (3) Employment as of 2024; (4) Import of EV data excludes Vietnamas data is not available for 2023
Sources: EVAT; S&P Global; Thailand National Statistical Office; Bain analysis; UN Comtrade; Lit. search
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SEA to implement dual strategy:. Accelerate EV demand and strengthen regional
EV production to sustain manufacturing competitiveness & advance decarb goals

Drive demand To reduce transport emissions
for EVs i

Validation
of demand

Income and
job creation

SEAEV
strategy

Tax revenues

(for reinvestment in incentives
to drive demand)

@ Infrastructure
set-up

Enhance regiO_nal To sustain auto manufacturing industry competitiveness and
EV supply chains  ensure ongoing value capture from auto industry in the region

BAIN & COMPANY (3 Q% cenzero
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Several systemic challenges are limiting acceleration of EV
adoption and development of regional EV supply chains in SEA

Challenges to accelerating Challenges to ramping up
EV adoption regional EV production
Limited incentive to increase EV affordability vs. ICE Lack of comprehensive incentives to
h EV total cost of ownership (TCO) lower than ICE TCO in TH and at parity develop regional EV supply chains
with ICE TCO in SG due to direct subsidies, fossil fuel subsidies, and fuel
taxes; however, EV TCO higher than ICE in other (4 out of 6) SEBA In SEAS, only select countries (e.g., TH, ID) have strong
nations regulations driving EV production (e.g., corporate income tax
rebates for new EV plants); however, they still fall short of
Nascent charging infrastructure buildout best-in-class China, which has direct capex subsidy for
h InTH, ratio of EV to charging points is ~12 (vs. ~6 in China) localization and state funding for component manufacturers

h In PH, only ~340 charging stations built as of 2024 vs.
government target of ~7,000 by 2025

Limited consumer financing options and high insurance premiums

h Residual value modelling is more complex for EVs vs. ICEs due to lack of
viable method to assess expected battery degradation

h Higher insurance premium for EV cars due to higher vehicle repair cost

Lack of viable technological solutions for
commercial vehicles (e.g., freight, public transport)

h Limited range and long charging time (resulting in higher downtime) makes
EVs less viable for fleets needing high utilization rates (e.g., public buses)

Sources: Daily Tribune PH;Kpler,Krungsri; Market participant interviews; Bain analysis BAIN & COMPANY @ ‘. GenZero ( S,
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