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The green transition is the global growth story of
the 21t century. We need to ensure ASEAN as

a region seizes the green growth opportunity in
the next decade. | urge governments, investors
and business leaders in ASEAN to use this
foundational study to understand which actions
they can prioritize foday to drive the level of
emissions cuts needed to get us on frack for
limiting global temperature rise to 1.5°C. It is
encouraging to see low-carbon solutions in

the power and road transportation sectors in
ASEAN are already reaching cost parity with
high-emitting incumbents. Supporting these
technologies even more through enabling
policies and smart investments could trigger
tipping points faster. Working hand in hand
across companies and with governments, we
can seize this opportunity. The time is now."

SHINTA KAMDANI

Coordinating Vice Chairman for Maritime,
Investment and Foreign Affairs at the
Indonesia Chambers of Commerce and
Industry (KADIN)

The choices made by businesses and
governments in the next decade will decide
whether Indonesia can tap into its green growth
opportunity. This is why at KADIN Net Zero Hub,
we have been actively spearheading private
sector climate action for a net-zero future.

We believe there is no more time to reinvent
the wheel, and hence our Hub aims to raise
ambitions, share knowledge and data fo
replicate what works for Indonesian companies
to accelerate their transition journey.

The Breakthrough Effect in ASEAN is
foundational piece of work for the Hub. It

sets the framework for the conditions and
levers to reach sectoral tipping points that
can unlock ASEAN's green growth. With this
framework, private and public sector have a
common target to realize — ensuring smarter
decisions to effectively franslate the vision into
action. We look forward to work together with
businesses and the government to unlock these
tipping points for a better ASEAN and a better
Indonesia.”

DHARSONO HARTONO

Chairman Indonesian Chambers of
Commerce and Industry’s (KADIN) Net Zero
Hub and Carbon Center of Excellence

The Breakthrough Effect in ASEAN

The numbers are clear on the funding gap for
climate. We should be investing $2.4 trillion per
year in netf-zero solutions in emerging economies
and developing countries (excluding China).
Right now, we are only reaching 20% of this
target. While the gap in climate funding (‘what’)
is widely acknowledged, there is less clarity on
understanding the reasons (‘why’) behind it

and the strategies (‘how’) to close this gap. The
Breakthrough Effect in ASEAN offers a blueprint
by identifying the opportunities for breakthroughs
in net-zero solutions within ASEAN and outlines
both the reasons (‘why’) behind seizing these
opportunities and the strategies (‘how’) to unlock
them.”

MARI PANGESTU

Special Envoy for the G20 Bali Global Blended
Finance Alliance, Former World Bank Managing
Director of Development Policy and Partnerships

INA focuses on investing in green energy and
transformation as part of its commitment to
responsible investing. We are committed

to support Indonesia in moving towards a
sustainable energy future. The Breakthrough
Effect in ASEAN helps us in realizing this by
identifying opportunities for investments in low-
carbon solutions that can create significant
growth and value, speeding up the shift fowards
a net-zero world.”

ARIEF BUDIMAN
Deputy CEO of Indonesia
Investment Authority (INA)



ENDORSEMENTS

Six of nine planetary boundaries that
regulate the stability and resilience of the
Earth system have been transgressed -
suggesting that Earth is now well outside of
the safe operating space for humanity. In
the face of these negative climate tipping
points, we are now also seeing the shift to

a low-carbon economy picking up speed.
We are finally waking up to the challenges
facing all our economies, and governments
and businesses are doing more than ever to
decarbonize and support a more sustainable
kind of growth. However, we are still not
moving fast enough. The key now will be
getting a critical mass of leaders to drive
their nations and industries towards critical
positive tipping points in adoption of low-
carbon solutions, in order to accelerate our
transition. The Breakthrough Effect in ASEAN
shows how governments and companies
can do precisely this, and unlock fremendous
opportunities as a result.”

PAUL POLMAN

Board member at Systemig and co-author of
“Net Positive: how courageous companies
thrive by giving more than they take”

The original ‘Breakthrough Effect’ report
painted a global picture focused on the
technological developments which will be
relevant across the world. But specific tipping
points will differ by country or region as globall
technology frends interact with differences

in local renewable resources, consumption
patterns and local policy settings. Insights

on likely tipping points are most actionable
when understood at this country/regional
specific level. The Breakthrough Effect in
ASEAN explores when and where across the
region tipping points of falling cost or growing
demand will create investment opportunities,
and sets out the actions that should be

taken by governments and companies

to accelerate the shift towards a net-zero
economy.”

ADAIR TURNER
Chair, Energy Transitions Commission

The UN's Global Stocktake synthesis report,
released in September 2023, shows that despite
some progress since the Paris Agreement was
forged in 2015, the world is still far off frack from
reducing emissions enough to keep temperature
rise to safe levels. It has a big chance of
overshooting 1.5 degrees mark. Indeed, in April
2022 the IPCC said, “it is almost inevitable that we
will temporarily exceed this [1.5 °C] temperature
threshold but could return to below it by the end
of the century.”

How policymakers, business leaders and others
respond to the Global Stocktake findings at
COP28 will help determine whether the world
confronts the climate crisis or continues to fall
victim to it.

The Breakthrough Effect in ASEAN is a great
analytical reference to understand the most
potential low-carbon solutions need to be
activated in ASEAN region to help ASEAN
policymakers, business leaders and others making
right decisions and effective actions in achieving
our global climate targets.”

NIRATA ‘KONI' SAMADHI
Country Director at World Resources
Institute (WRI) Indonesia

ASEAN is an important and one of the world’s
most climate-vulnerable regions that still heavily
relies on fossil fuels. This is where key zero-
emissions technologies deployment can help
speed up the transition away from the highly
emitting incumbents. To do so, however, it
requires political decisions and commitment
from governments to ensure that there are strong
policies and regulations in place to support and
accelerate the fransition. Energy planners need
to understand about these net-zero technologies
so that they can be featured in respective
long-term energy plans, leaving the highly
emitting incumbents behind. “The Breakthrough
Effect in ASEAN" report captures exactly what
governments and the private sector could do to
bring about “fipping points” in several key energy
sub-sectors in the region.”

FABBY TUMIWA
Executive Director of the Institute for
Essential Services Reform

The Breakthrough Effect in ASEAN



ENDORSEMENTS

Indika Energy is already actively actioning the
targets set out at The Breakthrough Effect in
ASEAN. At the heart of our ambitious fransition
vision — gefting to net-zero by 2050 and
generating af least 50% of our total business
from non-coal streams —is to diversify our
investments in net-zero solutions. We have
diversified to three of the six priority sectors
identified in the report namely electric two-
wheelers (ALVA), electric buses (INVI), and
the power sector through green energy
investments. We see net-zero as the only future
for us and The Breakthrough Effect in ASEAN
has reinforced our commitment. | hope more
will join us in tapping into this green growth
opportunity, collectively bringing forward
positive tipping points to accelerate the
fransition info a net-zero economy.”

AZIS ARMAND
Vice President Director and Group CEO of PT
Indika Energy Tbk.

At Adaro, we are committed to support the
Indonesian government’s commitment to
reduce greenhouse gas (GHG) emissions,
including measures to achieve net-zero
emissions (NZE) by 2060 or earlier. We aim to do
by this by transforming into a bigger, greener
Adaro by expanding into fransition minerals
and renewable power such as solar, wind and
hydro.

The Breakthrough Effect in ASEAN complements
our efforts by pinpointing, both for companies
and governments, the opportunities for
investments and barriers that must be removed
so that change become irresistible and
unstoppable for the region’s green ecosystem.
We look forward to collaborate with fellow
partners in the system to action on the targets
that has been set out, only together can we
seize the green growth potential for ASEAN and
for Indonesia.”

DHARMA DJOJONEGORO
CEO at Adaro Power

The Breakthrough Effect in ASEAN

“Electric two-wheelers are not just an opportunity
to decarbonize, but also a huge growth
opportunity for Indonesia and for the wider
ASEAN region. Looking at The Breakthrough
Effect in ASEAN framework, there is definitely a
lot of room to improve in terms of hitting both
affordability and attractiveness. Existing products
are usually affordable but not very attractive, or
the other way around. At MAKA Motors, our godl
is fo develop a product that is both affordable
and attractive for Indonesian users. We take an
R&D-first approach to ensure we have the best
product at the right price. We hope more players
in the industry across ASEAN will join us in seizing
this huge growth opportunity as the Breakthrough
Effect in ASEAN has clearly highlighted.”

RADITYA WIBOWO
Founder and CEO of MAKA Motors

Although ASEAN is one of the most climate-
vulnerable regions in the world, it also has
massive potential for green growth, industries,
and jobs. “The Breakthrough Effect in

ASEAN" offers concrete solufions to frigger
socioeconomic tipping points that could unlock
these opportunities in prioritized sectors most
relevant to the region. Amazon is the world’s
largest corporate purchaser of renewable
energy, and on a path to powering its global
operations with 100% renewable energy by
2025. ASEAN economies can do much more

to increase the availability and affordability

of renewable energy—and massively scale
opportunities for inbound corporate investments
in this space in the process. The report identifies
specific recommendations in this regard,
including leveling the playing field for renewable
power project developers, and enabling direct
investments (via power purchase agreements)
for corporate consumers. We hope ASEAN
government leverage corporate consumer
demand to boost the renewable energy sector,
as this will also bring associated capital, green
jobs, the proliferation of green technologies, and
a tangible opportunity fo meet national climate
targefts.”

GENEVIEVE DING
Head of Sustainability Strategy Policy for APAC and Japan,
co-author of the 2023 Green Economy Report
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The Breakthrough Effect in ASEAN has immense
potential to unlock tipping points in this region. This
will help not only to drive decarbonization, but also
allow countries in the region to secure their places
as leaders in the zero-carbon transition. We know
that we need to move from incremental change to
systems change that takes off swiftly, and the Bezos
Earth Fund is thrilled to support this work that will
trigger those transitions.”

KELLY LEVIN
Chief of Science, Data and Systems
Change at the Bezos Earth Fund

The Breakthrough Effect in ASEAN report
demonstrates the importance of supporting
disruptive technologies to solve climate challenges
and the need for catalytic capital from philanthropy
to help scale early-stage solutions. ASEAN can be

a petri-dish for these solutions o grow at a globall
scale.”

NG BOON HEONG

CEO of Temasek Foundation

Understanding climate intersectionality is critical in
strengthening climate action and in reimagining
how climate funding is being mobilized. “The
Breakthrough Effect in ASEAN" has conveyed

this message very clearly, putting a spotlight on
intersectionality across high-emitting sectors. It
underscores how high-emitting sectors of the
economy do not exist in isolation — they are highly
inter-connected, and zero emission solufions in one
sector can influence transitions in multiple sectors
simultaneously.

As Asia’s number 1 social investor network, AVPN
have actively promoted this understanding through
our Climate Pathfinders program. The program
aims to help decision-makers of philanthropic
organizations and other grant-making bodies to
propel progress in critical areas to reshape the
regional policy agenda and enable the more
effective deployment of capital towards climate
action. We look forward to leveraging “The
Breakthrough Effect in ASEAN" insights to collectively
galvanize public-private-philanthropic actions

into the transition, mobilizing capital smarter and
more strategically to accelerate the region’s green
growth.”

TRISTAN ACE
Chief Product Officer of AVPN

The Breakthrough Effect in ASEAN
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ABOUT THE BREAKTHROUGH EFFECT
IN ASEAN

“The Breakthrough Effect in ASEAN: How fo Trigger

a Cascade of Tipping Points to Accelerate ASEAN's
Green Growth” report was produced by Systemiqg and
the Indonesia Chamber of Commerce and Industry’s
(KADIN) Net Zero Hub, supported by the Bezos Earth
Fund.

This report is a regional follow up of the global
Breakthrough Effect report that shows how parts of
the global economy could move rapidly tfoward

zero emissions, with far-reaching effects across 10 of
the highest-emitting sectors, by identifying positive
socioeconomic fipping points in zero-carbon solutions
for specific sectors. It identifies two super-leverage
points, specific policies or actions, that could
accelerate the region’s green growth by triggering a
cascade of tipping points across a total of eight sectors
that represent 50% of ASEAN's emissions.

The team that developed this report are Abindra
Soemali, Nicholas Omar, Widharmika Agung, Mark
Meldrum, Daniel Kurniawan and Mossele Ambarita
with significant input and expertise from Octavianus
Bramantya (KADIN Net Zero Hub), Lloyd Pinnell,
Leonardo Buizza, Jason Martins, Philip Lake, Carolien
van Marwijk Kooy, Achim Teuber, and Tilmann Vahle
(Systemiq).

We are deeply grateful to many individuals who have
generously confributed their time and expertise to
inferviews to develop this report including Dharma
Djojonegoro (Adaro Power), Shihab Ansari Azhar
(International Finance Corporation), Kartik Gopal
(Intfernational Finance Corporation), Yoga Adiwinarto
(Desmobi), Ryosuke Fujioka (ASEAN-Japan Economic
and Industrial Cooperation Committee), Fabby
Tumiwa (Institute for Essential Services Reform), Deon
Arinaldo (Institute for Essential Services Reform), Raditya
Wibowo (MAKA Motors), Clorinda Wibowo (World
Resources Institute Indonesia), Rezky Khairun Zain (World
Resources Institute Indonesia), | Made Vikannanda
(World Resources Institute Indonesia), Yudithia (Adidas),
Sheila Shek (Adidas), Anya Sapphira (H&M), Saraswati
Hapsari (H&M), Siripha Junlakarn (Energy Research
Institute), Priscilia (Meratus), Brigita Darminto (University
of Oxford), Jephraim Manansala (Institute for Climate
and Sustainable Cities), Golda Hilario (Institute for
Climate and Sustainable Cities), Baskara Rosadi Van
Roo (Electrum), and Zulfikar Yurnaidi (ASEAN Centre for
Energy).

Contributors and their organizations do not necessarily
endorse all findings or recommendations of the report.

The Breakthrough Effect in ASEAN

ABOUT SYSTEMIQ

Systemiq, the system-change company, was
founded in 2016 to accelerate the achievement of
the Sustainable Development Goals and the Paris
Agreement, by fransforming markets and business
models in five key systems: nature and food, materials
and circularity, energy, urban areas, and sustainable
finance. A certified B Corp, Systemig combines
strategic advisory with high-impact, on-the-ground
work, and partners with business, finance, policymakers
and civil society to deliver system change. Systemiq
has offices in Brazil, France, Germany, Indonesia, the
Netherlands, and the UK.

ABOUT KADIN NET ZERO HUB

Indonesia Chamber of Commerce and Industry (KADIN)
commitfs to the net-zero movement. In addition to
declaring its own pledge as a Net Zero Organization,
KADIN also started an initiative that is now known as
KADIN Net Zero Hub fo act as a bridge between the
global movement and Indonesian companies. KADIN
acknowledges that there is a lot of information fo be
taken in by companies infending to join the global net-
zero movement, and this is the reason why KADIN Net
Zero Hub was established.
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CONTEXT

2023 is already on track to be the hottest year on
record.! Across the world, we have seen an increase

in climate-related disasters from wildfires in Canada

to floods in China. For ASEAN, the impacts of climate
change are especially relevant as the region is one of
the most climate-vulnerable in the world. Myanmar, the
Philippines, Thailand, and Vietnam are already among
the 10 countries in the world that have suffered the
most in human and material terms from climate-related
weather events over the past 20 years.?

In the face of these climate damages, we are now
seeing the transition to a low-carbon economy
picking up speed. Posifive socio-economic tipping
points for climate solutions are increasing at a rapid
pace—offering an opportunity to rapidly increase the
deployment of zero-emission solutions, drastically cut
emissions, decouple economies from volatile fossil fuels,
and create green industries and jobs in the process.
What is clear from these frends is that for ASEAN to
unlock its green growth potential, acting on climate
will not “just” be an economic cost but rather it is an
opportunity to unlock new and better forms of growth.
To unlock green growth, one of the biggest points

of leverage is to focus on triggering positive socio-
economic tipping points.

Socio-economic tipping points arise when a set

of conditions are met, allowing new low-carbon
technologies or practices to out-compete incumbent,
carbon-intensive solutions. After a tipping point is
crossed the new solutions start to become adopted
at mass market scale, this adoption only drives further
improvements, and the incumbent solutions are left
behind.

Socio-economic tipping points are not new; this is

how markets work. Multiple historical examples of

rapid technological transitions demonstrate that new
solutions can take over a market in just a few years.

In several cases, a rapid increase in deployment took
place after some threshold of relative affordability was
passed (e.g., India’s subsidies that makes electric buses
more affordable). The switch is also often supported by
the new solution being more attractive to customers
for non-cost reasons (e.g., electric two-wheelers

(E2Ws) in China have better ranges, which enhances
market attractiveness) or if accessibility is widespread
(e.g., telecommunications infrastructure build-out in
Indonesia, which enabled high smartphone penetration
rate).?

' Bloomberg (2023), “This Year Is Already on Track to Be the Hottest Ever Recorded.”
2 Germanwatch (2018), Global Climate Risk Index 2019.

3 See Figure 1 & 2 in Section 1.

“ BloombergNEF (2022), Energy Transition Factbook 2022.

The Breakthrough Effect in ASEAN

LOW-CARBON TECHNOLOGIES

ARE IMPROVING EVERY YEAR—
DECLINING IN COST AND IMPROVING
IN PERFORMANCE. THE OPPORTUNITY
NOW IS FOR ASEAN TO HARNESS

AND SUPPORT THESE TECHNOLOGIES
TO TRIGGER TIPPING POINTS IN THE
REGION.

In 2021, solar and wind were already the cheapest
sources of new power in 0% of countries and
accounted for >75% of all new capacity additions
globally.* Battery electric vehicles jumped from less
than 5% of the car market in 2020 to a 14% share

in 2022, as electric vehicles already hold cheaper
lifetime costs than diesel/petrol and will even be
cheaper to produce by 2025. The question becomes:
what opportunities exist in ASEAN to harness new
technologies, to create tipping points in the region? This
report seeks to identify a possible first wave of fipping
points for the ASEAN region, it highlights these fipping
points as targets to shoot for and profiles precisely
the conditions and levers to reach them. With this
framework and insight, the report aims to galvanize
governments, corporates, and investors to pull the
levers needed to trigger tipping points and unlock
green growth.



SECTOR TIPPING POINTS

In ASEAN, low-carbon solutions in the power and
road transportation sectors are reaching cost parity
with high-emitting incumbents; supporting these
technologies could trigger tipping points.

Just like the rest of the world, ASEAN is experiencing
declining technology costs in many low-carbon
solutions. However, the competitiveness of these
solutions in any given country or region is heavily
influenced by local policies and market conditions.
The main point is clear: there is a growing economic
incentive to shift away from high-emission practices
which are also becoming higher-cost practices.

In ASEAN’s power sector, cost parity has been reached
for some of the tipping points.> For example, the
levelized cost of electricity (LCOE) of new-build solar

is already cheaper than the LCOE of new coal/gas
power plant in several countries—namely Vietham,
Thailand, Malaysia, and the Philippines—and could
already be cheaper in the remaining countries—i.e.,
Cambodia, Myanmar, Laos, and Indonesio—if the right
conditions are put in place. This difference between
counfries largely stems from higher market uncertainty
in some counftries due to weaker enabling policy
environment. To better analyze and understand the
current state and progress of each ASEAN country’s
power sector, it is useful to categorize the countries info
two groupsé: 1) stronger enabling policy environment,
and 2) weaker enabling policy environment.

To bring forward the tipping point and unlock S-curve
adoption of solar and solar + storage in the second
group, changes to the enabling policy environment
are needed. These changes do not always constitute
direct financial support to early projects to prime the
markeft, there are also important non-cost measures
such as: 1) streamlining new renewables procurement
via standardized competitive auctions and streamlined
permitting, 2) supporting site development and land
acquisition for solar projects, and 3) updating market
rules to properly consider and support solar and solar +
sforage generation assefs.

In ASEAN’s road fransport sector, E2Ws have already
reached parity to their internal combustion engine
(ICE) counterpart on total cost of ownership (TCO)
basis. However, E2Ws adoption status in ASEAN is
nascent, E2Ws only captured ~2% of the market in
2021.7 This is due to, in large part, the higher sticker
price than ICE vehicles, accessibility concerns (i.e.,
charging infrastructure, whether public plug-in
chargers or battery swap stations), and attractiveness
aspects (i.e., branding and quality assurance, and low-

cost financing options, especially for the retail market).
That said, companies—startups and regional firms,
global E2W original equipment manufacturers (OEMs),
and ICE two-wheeler (2W) incumbents—have recently
started to enter the market, especially in Indonesia,
Vietnam, and Thailand which represent 90% of the
ASEAN 2W fleet today.

Fleets, such as ride-hailing, food delivery, and logistics,
are expected to become the first movers for the early
market adoption due to their competitive advantage
of procuring E2Ws. High-end retail market is expected
to follow suit once there is more brand awareness and
quality assurance in E2W products. As most ASEAN
counfries have an ambitious 100% 2W electrification
target in 2035/2040, more fiscal support from the
government (e.g., purchase or OEM subsidies) are
expected to lower sticker price to price parity with ICE
2W—an increase in manufacturing investments in the
region can also push down the sticker price of E2Ws as
it can typically enjoy various tax incentives, including
being exempt from import tax. The availability of better
financing rates and options due fo increased lender
confidence (lower perceived risk) in the product will
also accelerate the electrification of the mass retail
E2W market in ASEAN.

Electric buses are also set to become cheaper than
conventional diesel buses on a TCO basis in a few
years, driven by further decline in battery cost and
improved financing. Two main challenges with e-bus
adoption are currently the high upfront cost capital
requirement and the relatively young existing diesel
bus fleets, making it difficult to fully convert the fleet
rapidly. However, the existence of innovative business
model/financing, which separates asset ownership
(e.g., lease-and-operate model), can help operators
alleviate the high upfront cost requirement. Imposing
a mandate for e-buses that starts small and scales
can also be important to encourage operators info
first deployments to familiarize with the technology
and prepare for mass adoption as the tipping point is
reached.

In the other sectors assessed in this report, such as
industrial heat and shipping, low-carbon technology
solutions are more nascent though advancing quickly.
To advance the solutions in these sectors given their
current stage, the focus at present should be on
supportfing first commercial deployments.

In ASEAN's industrial heat sector, the adoption of
low-carbon direct electrification solutions is still in its
infancy. Low-temperatfure heat (<150 °C) can use

5 There are four tipping points for solar and solar + storage in the power sector. This will be explained and discussed in the following sectoral deep dive of the power sector

(page 37-42).

¢ The grouping also considers solar deployment status (by the end of 2022) as a proxy of market maturity, VRE planning in each country’s power development plan, as well as
Regulatory Indicators for Sustainable Energy (RISE) score by the World Bank (adapted from ADB et al. (2023), Renewable Energy Manufacturing: Opportunities for Southeast

Asia).
7 McKinsey & Company (2023). The real global EV buzz comes on two wheels.
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industrial heat pumps and this solution could reach a
competitive levelized cost of heat (LCOH) with gas or
coal shortly, in select countries. A full 1:1 replacement
of fossil-fueled steam boiler is technically feasible

and may be economically viable, although it largely
depends on the specific industrial process heat
application and its heating temperature needs (e.g.,
high-pressure steam for sterilization in the food industry
is a good use-case). In certain contexts, heat pumps
can also become an attractive energy-efficiency
measure for interim decarbonization.

Medium-to-high temperature heat (150-600 °C), using
electric thermal energy storage (ETES), is in early stages
of commercialization though commercial deployments
are beginning. ETES, also known as “heat battery”,

can directly connect to off-grid renewables; where
such electricity supply is available these solutions can
already be competitive. The economics are further
improved when the solution is designed to deliver
combined heat and power.

In the shipping sector, alternative liquid fuels will be
required for deep-sea long-haul shipping, as opposed
to electrification via electric engines with battery or
hydrogen fuel cells for short-haul shipping. While a
range of options exist, green ammonia and green
methanol are expected to play the largest role. Given
the additional supply constraint that green methanol
production has of needing to source sustainable CO,,
green ammonia was selected as the fuel of focus in
this study.

For green ammonia for shipping, ASEAN's contribution
to production is expected to be limited. This limitation
arises from the region’s relatively modest renewable
energy resources, making it less competitive for cost-
effective green hydrogen production compared

to places like Australia, which has lower-cost solar
power generation. Instead of production, ASEAN is
positioned to play a strategic role as a beneficiary

of green shipping corridors. Essentially, it serves as

a facilitator for the use of green ammonia as a fuel

for shipping. This is because ASEAN is strategically
located at the crossroads of major shipping routes,
responsible for at least 10% of global shipping volume.
Singapore, in particular, will play a significant role in this
context, as it currently accounts for over 20% of global
bunkering demand. Additionally, the existing ammonia
infrastructure in ASEAN's ports underscore the region’s
importance in supporting the global shipping sector’s
efforts to decarbonize.

Nickel processing will be important in the value chain
for the energy transition. Low-carbon technologies,
especially batteries that use Cathode Active Material
(CAM) technology, need Grade | nickel. Two
countries in ASEAN, Indonesia and the Philippines

are key producers of nickel, with existing production
accounting for ~10% of nickel mining globally and
~22% of global nickel reserves. In the region, ~US $50bn
has been invested in the nickel value chain over the
past five years.

The increase in nickel demand must be met with
low-carbon nickel processing methods that utilize
renewable electricity and electrified heat. Using
projected nickel production routes, mandating
renewables use in nickel-related industrial parks can
create ~1.7-2.8 GW demand for low-carbon solutions
for power, depending on scenario.

Currently, both low-carbon solutions still encounter
barriers of mass-market adoption. This could be
navigated with innovative business models for variable
renewable energy (VRE), such as leasing methods with
minimum capital expenses. With the right timing, the
ASEAN region can further unlock enabling conditions
for power and medium-to-high industrial heat, creating
a cascading effect into the low-carbon solution
ecosystem.



TIPPING CASCADES

The Breakthrough Effect in ASEAN has pinpointed

two super-leverage points, capable of triggering a
cascade of tipping points in eight sectors, representing
50% of ASEAN’s emissions.

A leverage point is where a small intervention can
cause a large effect. The “super-leverage points”
identified in the report not only cut emissions in one key
sector, but also support faster changes in other parts of
the economy.

High-emitting sectors of the economy do not exist

in isolation from each other—they are highly inter-
connected, and low-carbon solutions can influence
fransitions in multfiple sectors simultaneously. For
example, the demand for electric vehicles is driving
demand for lithium-ion batteries, which is bringing
them down in cost. Lower-cost batteries help the
power sector to decarbonize by lowering the cost of
solar/wind + storage solutions.

Links between sectors suggest that focused effort on
crossing a fipping point in one sector could increase
the chances of friggering fipping points in other
sectors, producing "“tipping cascades.” This report also
infroduces the concept of “super-leverage points,”
which are specific policies or actions with relatively
low cost, and potential to trigger a tipping point in one
sector that itself can support tipping points in other
sectors.

Two such “super-leverage points” were identified for
the ASEAN region:

1. Zero-emission vehicles mandate for two-wheelers
and buses: This policy can accelerate the fransition
to electric vehicles, particularly in the road fransport
sector, creating demand for batteries, positively
affecting the power sector and heavy-road
fransport.

2. Renewable energy mandate in nickel processing
industrial parks: Shiffing fo low-carbon heat and
power sources in nickel production can lead fo
cascading effects in the broader power sector and
industrial heat for other sectors.

This report has laid out key sectoral fipping points that
can unlock ASEAN’s green growth. It has precisely
outlined the conditions and levers to reach them,
creating a framework for stakeholders to work together
to realize them. Given the region’s unique position
both in ferms of its vulnerability and its strategic role

in global decarbonization, we believe ASEAN can

play a leading and thriving role as it builds its green
industrial economy—Lbringing economic, health, and
environmental benefits simultaneously.

THE CHOICES MADE BY ASEAN
COUNTRIES IN THE NEXT DECADE
WILL DECIDE IF THE REGION CAN
TAPINTO ITS GREEN GROWTH
OPPORTUNITY.

The Breakthrough Effect in ASEAN
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KEY ACTIONS

Specific action points were identified for both
the public and private sector across prioritized
sectoral tipping points which constitute 39%
of ASEAN'’s total greenhouse gas (GHG)
emissions (see Figure ES-1). These actions
range from policy and regulatory support

to market interventions that can influence
economic behavior, market dynamics, and
industry practices for low-carbon solutions.
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Figure ES-1a. Summary of six priority sectors in ASEAN and key actions to bring forward
tipping points in ASEAN

Tipping point
enabling
condition’ Key actions

Sector,
Emissions | Low-carbon

[MtCO €] solutions
(%ASEAN)

GROUP 1

Government: Create enabling policy and regulatory environment to enable
accelerated uptake of variable renewable energy. Specific key actions include:

1) setting an ambitious VRE deployment target (foward achieving net-zero) and
Power? streamlining national coal phase-out, 2) improving market rules/design by removing
Solar (VRE) barriers (e.g., navigating overcapacity) and providing support to VRE deployment,

+ Battery 3) investing in the grid infrastructure to increase grid reliability, and 4) enabling power

4 energy wheeling to increase the accessibility of renewable energy for captive markets.
storage GROUP 2

25%
675 (25%) Private sector: Confinue investing in local solar PV and battery manufacturing

to secure local supply chains and push down local prices; and develop market
coalitions for products using low-carbon electricity.

Two-
wheelers

Electric
% two-

wheelers

Government: Deploy targeted subsidies to support research and development and
manufacturing for OEMs to tip sticker price competitiveness.

Private sector: Provide low-cost financing for electric two-wheelers and continue

100 (4%) investing in battery and E2W manufacturing.

Government: Create regulatory framework to enable innovative business models
(e.g.. lease and operate, Mobility-as-a-Service model); and deploy targeted
subsidies to support research and development and manufacturing for OEMs to fip
Electric sticker price competitiveness.

buses

Buses

Private sector: Explore innovative financing for e-buses, such as the carbon financing
scheme in Thailand with Switzerland under Article 6.2 of the Paris Agreement (see
Section 3 on electric bus for more details).

70 (2%)

Government: Provide regulatory and financing support for direct electrification of
heat. Specific key actions include: 1) providing incentives (e.g., preferential tariff

for clean heat, grants, incentives) to clean heating or