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A R C | Harnessing ASEAN's Data Center Boom

| Executive Summary

ASEAN is rapidly emerging as a global hotspot for data center investment. While
traditional hubs like Singapore face constraints, Malaysia, Indonesia, Vietham and
Thailand are seeing unprecedented investment inflows from major cloud providers,
hyperscalers and industrial investors.

Key Trends Shaping The Expansion of Data Center in ASEAN

Shifting geopolitical dynamics, tightening regulatory frameworks and the rapid
evolution of digital services are redefining the requirements for data infrastructure
across ASEAN. These forces are pushing companies to rethink their data center
strategies in the region, driving demand for more localised, scalable and resilient
facilities.

= Strong regional demand for digital infrastructure driven by ASEAN's fast-
growing digital economy, which is projected to reach USD 600 billion by 2030
- propelled by rapid cloud adoption, increasing Al workloads, and surging
mobile data usage.

= Stricter data sovereignty laws require companies to store and process data
locally, pushing hyperscalers and enterprises to invest in in-region
infrastructure.

= Geopolitical shifts, including US-China tensions and Hong Kong's declining role
as a data hub, are making ASEAN a stable and attractive destination for global
digital infrastructure.

= Singapore’s land and energy limitations are shifting investment to lower-cost,
high-growth markets like Malaysia, Indonesia and Thailand, where strong
infrastructure and incentives support expansion.
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Key Opportunities in ASEAN’s Data Center Ecosystem

ASEAN's evolving data center landscape is unlocking new business models,
investment strategies and infrastructure innovations. Operators, equipment
manufacturers and investors stand at the forefront to benefit from this growth
trajectory fast growth of the market, which includes:

= Data center models are diversifying, with rising demand for hyperscale, edge
and sustainable facilities creating new investment opportunities.

= Energy-intensive data centers are accelerating investment in renewable
energy and ESG-aligned infrastructure, driving sustainability-focused growth.

= Al-driven automation, advanced cooling, and resilient infrastructure are
becoming critical priorities for operators optimising performance.

= ASEAN offers high ROI, with 15-40% profit margins and 4-10-year payback
periods, making it one of the most lucrative data center markets.

* |nvestment is decentralising beyond tier-1 cities, with tier-2 hubs like Johor,
Batam and Hanoi emerging as key digital infrastructure zones.

In the context of accelerating investment in digital infrastructure, this whitepaper
helps stakeholders navigate the evolving landscape by providing insights into market
dynamics and emerging opportunities.



A R C | Harnessing ASEAN's Data Center Boom

1| Domestic Strength & Geopolitics
Drive Data Center Growth in ASEAN

Unprecedented Digital Growth Fueled by Data and Infrastructure Expansion

Southeast Asia is rapidly positioning itself as a global leader in digital adoption, with
the digital economy significantly outpacing global growth rates. The region’s Gross
Merchandise Value (GMV) is expected to reach USD 600 billion by 2030, growing at
an annual rate of approximately 15%'.

Digital Economy in Southeast Asia, GMV
(Billions USD, 2022 - 2030F)
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Figure 1 Southeast Asian Digital Economy, 2022 - 2030

This momentum is driven by several key trends that are reshaping ASEAN'’s data and
technology landscape:

Explosive Growth in Data Consumption: Monthly data usage per smartphone user in
Southeast Asia is expected to rise 2.5, from 17 GB/month in 2023 to 42 GB/month by 2029,
highlighting a growing need for robust data storage and workload processing capabilities

Surge in Cloud Computing Demand: Businesses in the region spent USD 4 Billion on
cloud computing in 2020, with this spending anticipated to increase by 33% annually
through 2026. This substantial growth reflects strong enterprise demand for scalable cloud
solutions and underlying data center infrastructure

Rapid Adoption of E-Governments: ASEAN governments are actively promoting
digitalization, with 40% already implementing national cloud adoption strategies. This
drives the need for secure, reliable local data centers to manage sensitive government data

I

and citizen interactions.

' Bain, Google and Temasek Report 2024
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Collectively, these trends are driving the region to undergo a rapid digital
transformation, which has been fueled demand for data infrastructure in the region,
thereby solidifying its role as a critical hub for technology, connectivity and data-
driven growth.

ASEAN as The Emerging Growth Engine for The Global Data Center Market

By 2029, data center investment in ASEAN is expected to grow at a CAGR of 9.6%,
exceeding the global average of 8.2%, reflecting the region’s potential to become a
key player in the global digital economy”.

This exponential growth highlights ASEAN's increasing need for high-performance
computing, energy-efficient infrastructure and strategic connectivity, making it a
prime market for investors, cloud service providers and data center operators.

ASEAN Data Center Investment is expected

to Outpace the Rest of the World

399
18
249
] V

Southeast Asia Clobal

2029

Figure 2 Southeast Asia Data Center Investment (2023 - 2029F)

2 Arizton
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Key Growth Drivers Fueling ASEAN'’s Data Center Expansion

The region’s emergence as a digital powerhouse is fueled by both demand-side and
supply-side factors reshaping the investment landscape. Below are the five key
growth drivers that are fueling the growth of the market.

1. Digital Acceleration Fuels Demand for Data Centers

Population growth, rising incomes, and ASEAN’s role as a growing manufacturing and
outsourcing hub are driving digital adoption at an unprecedented pace. Expanding
middle-class consumption, e-commerce penetration, and cloud-based services are
intensifying the need for scalable, high-performance data infrastructure. The surge in
demand puts a high pressure on ASEAN’s digital infrastructure in data center capacity
to keep pace. By 2024, the capacity of data centers in Southeast Asia is planned to
increase by ~1.5X within SEA (vs 13% increase expected across APAC)".

Current data centre capacity (MW)
Planned additional capacity from today (%)

_ ° Vietnam
-— VSV Y
f \ 4OMW (+60%
! ( ) Philippines
Thailand : ’ 60MW (+200%)

60MW (+550%)

' Malaysia
T—" 120MW (+500%)
m Singapore

1,000 MW (+30%)

A
Indonesia
200MW (+270%)

Figure 3 Data Center Capacity in Southeast Asia (Current vs Planned)

3 Google, Bain and Temasek Report 2024
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2. Al & High-Performance Computing (HPC) Drive Infrastructure Upgrades

The rise of Al, machine learning, and high-performance computing (HPC) is pushing
demand for power-intensive, scalable data centers. ASEAN is emerging as a key
market for hyperscale and edge data centers, supporting real-time processing needs
for fintech, gaming, industrial automation, and smart city applications.

3. Governments Are Actively Supporting Data Center Expansion

Governments across ASEAN - especially Indonesia, Malaysia, and Vietham - are
actively incentivizing data center investment. They are offering tax breaks,
investment-friendly policies, and regulatory clarity to attract global players.

* Thailand is offering corporate tax reductions and promoting its fast internet

= Vietnam is offering financial incentives in the research and development
space, along with land rental exemptions and preferential credit.

* Singapore is framing itself as a start-up incubator hub, attracting top talent to
the country’s tech ecosystem and tax reductions that encourage innovation.

*= Malaysia also has its own raft of grants and incentives while Indonesia has
focused on talent development in technology sectors.

4. ASEAN'’s Digital Infrastructure Expands Beyond Singapore Amid Rising
Localisation Trends

ASEAN'’s geographic location provides seamless access to global submarine cable
networks, making it a prime data center destination. Singapore remains a critical
connectivity hub with 24 undersea cables, but land and power constraints are limiting
further expansion. In response, regional hubs like Johor (Malaysia), Batam (Indonesia),
and Bangkok (Thailand) are emerging as preferred alternatives, benefiting from lower
land costs and increasing government support.

Furthermore, growing national confidence across ASEAN is driving regulation to
demand more in-country positioning of digital infrastructure, such as data centers.
This shift reflects a broader trend toward data sovereignty and localized digital
infrastructure investment.
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5. Data Localisation Mandates Are Reshaping Investment Strategies

With data sovereignty laws tightening in Thailand, Vietnam, Malaysia and Indonesia,
companies are required to store and process data locally. This regulatory shift is
forcing cloud providers, hyperscalers, and enterprises to invest in regional
infrastructure, accelerating data center growth across ASEAN.

Global Uncertainty Accelerates Decentralisation

<My

. . Rethink data storage strategies to A leading social media app
@ :s;:;r;::i::d:of::rl:SS& avoid potential risks related to cyber moved all US user data to Oracle
a espionage and regulatory restrictions. servers, distancing itself from
Chinese-controlled data centers.
roe= Move data centers out from HK to Korea's largest search engine and
- Exodus from Hong Kong ensure compliance with Western NAVER Web property relocated its
amid political uncertainty regulatory frameworks. overseas data backup center from
Hong Kong to Singapore.
Singapore & ASEAN ° :gsrp‘::c:s;;‘%a:;g:r:gi:‘l;s:as'g:z!: °m Attracted hyperscale data center
emerging as a safe & stable i
data Eubg emerging data hubs for cost-efficiency —L \Cno\ll’esolrr‘;(iegézfrom multinational
and compliance. P .
§=‘ . Store and process data within Passed regulations that mandate
=2 i’::;::;sgatztl;:::::::verelgnty & national borders to protect user ﬁ local data storage for certain
privacy and national security. industries.

Shifting global geopolitical dynamics are accelerating data center investment in
ASEAN, as businesses seek stable, compliant, and geopolitically neutral locations for
digital infrastructure.

Rising US-China trade tensions and data security concerns have led multinational
corporations to rethink their data storage strategies, prioritizing risk diversification
and regulatory compliance. Many firms are relocating their regional data center
operations from Hong Kong, following the shifting political climate, to ASEAN
markets that offer stronger data sovereignty frameworks and reduced political risk.

Additionally, governments worldwide are tightening data localization laws,
compelling companies to store and process data within national borders. This shift is
driving hyperscalers and cloud providers to expand ASEAN-based infrastructure,
leveraging the region’s growing network of compliant, cost-competitive data hubs.

Recent high-profile moves - such as TikTok migrating US user data to Oracle servers
and Naver relocating backup data from Hong Kong to Singapore - highlight a broader
trend: ASEAN is solidifying its position as a preferred destination for secure, scalable
and geopolitically neutral data center investment.
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2 | From Concentration to Distribution:
ASEAN'’s Evolving Data Center
Landscape

Global Investment is Pouring into ASEAN

ASEAN'’s digital economy is attracting unprecedented investment from global
technology leaders, including the Magnificent 7 US-tech behemoths and global
investors, e.g. from the Middle East, all racing to expand their regional data center
footprint. These investments are not just accelerating but also decentralising, with
companies increasingly diversifying beyond Singapore as the traditional hub to
establish infrastructure across Malaysia, Indonesia, Thailand and Vietnam.

Number of Data ey = Y o -
Centers (2024) 10 l h— 55 79 32 -_ 39
Notable Investments Singapore Malaysia Indonesia Vietnam Thailand

USD 12B investment to
aws strengthen cloud & Al CUbSD,WOMS]SIt bC Planning a regional DC usb SBI.EC O\fLB years
adoption (Cyberjaya, Selangor) (Bangkok)
USD 5B and USD 2B project (Greater Planning a large . .
Go gle completed 4th DC Kuala Lumpur) regional DC USD 1B project (Chonburi)
USD 4.3B Al DCs USD 200M Al center
EAnvIDIA (Johor) (Surakarta)
USD 2.2B in cloud USD1.7Bin cloud & Al Team up with Viettel to
= Microsoft computing & Al services infrastructure buildpdata center st data center project
(Johor) (Greater West Java)
2 existing cloud
D computing%acilities in . usDess Cloud services center
o Singapore in Public Cloud Region in Batam
DANMAC Investment outlay of USD 5B until 2029
uRoup
_________________________ KeyDrivers o - —

Proximity to the local market

! Tighter data residency regulations
| Hosting closer to users in Vietnam, Indonesia, and Thailand

|

|

Eight out of 10 Southeast Asian countries have enforced

restrictive data residency regulations for companies such as

state-owned enterprises, requiring critical data to be stored
within the country’s borders

Diversification & Risk Management
Expanding beyond Singapore and China reduces reliance on a
single location, mitigates geopolitical risks, and ensures better

service reliability in SEA.

reduces lag for Al, gaming, fintech, and cloud services compared
to routing traffic through Singapore or the USA.

This shift is driven by three primary factors:

* Proximity to Fast-Growing Digital Markets: With Vietnam, Indonesia and the
Philippines experiencing rapid digital adoption, hosting data centers closer to
end-users significantly reduces latency — a critical factor for Al applications,
gaming, fintech and cloud services.

= Evolving Regulatory Environment: ASEAN governments are tightening data
sovereignty laws, requiring enterprises to store sensitive data locally. This has
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forced cloud providers and hyperscalers to invest in regional infrastructure
rather than relying solely on Singapore.

= Diversification & Risk Management: Geopolitical and operational risks are
prompting companies to decentralise their data center strategies. Expanding
into multiple ASEAN locations ensures regulatory flexibility, resilience and
scalability, securing long-term competitiveness in the region.

Singapore’s Position Shifts as ASEAN Data Centers Decentralise

Singapore has long been the dominant data center hub in ASEAN, leveraging its
strategic geographic location, business-friendly policies and world-class connectivity.
With over 600 MW of colocation capacity, the city-state has been the go-to
destination for global cloud and enterprise infrastructure. However, new constraints
are shifting investment flows toward emerging ASEAN markets.

Key Factors Driving Decentralisation:

= Supply Constraints in Singapore: Land scarcity and strict energy policies are
capping Singapore's data center expansion. The government has limited new
approvals, prompting investors to explore alternative ASEAN locations.

= Stronger Data Localisation Regulations: Governments in Indonesia, Vietnam,
Malaysia and Thailand have tightened data sovereignty laws, requiring local
data storage for industries such as finance and state-owned enterprises. This
makes Singapore a less viable option for hosting regulated workloads.

* Government Incentives in ASEAN: Recognising the economic benefits of data
centers, Malaysia, Indonesia and Vietnam are actively offering tax breaks,
streamlined approvals and infrastructure incentives to attract hyperscalers and
enterprise IT firms.

* Emerging Edge & 5G Use Cases: The growth of l1oT, Al and edge computing
demands localised data processing to ensure low latency. Distributed
urbanisation across ASEAN supports new data center deploymentsin tier-1and
tier-2 cities, catering to autonomous systems, fintech and cloud gaming.
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Malaysia Takes the Lead as ASEAN’s Data Center Hub

Among the emerglng ASEAN i The data center market in ASEAN is shifting from Singapore to emerging hubs like |

! Malaysia, Indonesia and Vietnam, signaling a new era of regional expansion and growth

data center markets, Malaysia
has firmly established itself as

25% 1

(p

the region’s new hub, attracting 2% _ —
L . s Q...  Maeymacovers | Uoos e
significant investments from 2., | | already -a5%of |

§ 1% -— | ASEANsDCmarket |
major global tech firms, } S

Indonesia

. . .o 10% 4
including the Magnificent 7. The FG: ) s 150 oz
country's data center sector is s | o doh oo
projected to grow at a

0%

staggering 22% CAGR from 2023 $800 sa50 52100 sa150

Forecasted Market Size (2030)

CAGR (2024

*Flag size represents current market size

to 2029, outpacing its regional

Figure 4 Data Center Market Outlook in Southeast Asia
peers”.

(2022 - 2030)

Malaysia's strong value proposition for data center investors is underpinned by:

= Cost-competitiveness: Lower land and energy costs compared to Singapore
allow for more scalable infrastructure deployment.

= Skilled workforce: Malaysia benefits from a well-educated talent pool,
particularly in engineering, IT and data center operations.

* Robust digital ecosystem: The country has been investing in 5G networks,
smart city initiatives and Al-driven data infrastructure, making it an attractive
location for cloud and hyperscaler expansion.

Major US cloud giants and technology firms have already set up large-scale facilities,
reinforcing Malaysia’s growing status as the preferred ASEAN alternative to Singapore
for data center investments.

Meanwhile, significant movement is also observed in Thailand, where the Board of
Investment (BOI) approved several data center and cloud service investment projects

4 Globe Wire Reasearch
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totaling USD 2.7 billion on 17 March 2025°. Three different operators are planning to
provide 350 MW capacity, opening a possible pathway where Thailand may grow even
faster than projected in the above graph. Indonesia, in fact, sees investment ongoing
in a similar dimension as Thailand.

Expanding Beyond Tier 1 Cities — Data Centers Spread Across ASEAN

-
-~
[ Market position Ascending 1
| characteristics: |
| * Thecountry hasemerged asaregional |
hub, attracting Alibaba Cloud, Tencent,
| AWS. |
| *  Highenergy costs comparedto | o
neighboring countries B
—_———— e e e —— — T T T ===
B [ Market positon: Ascending -:
i ¢ o
|+ Rising foreign investment, growing local |
providers (FPT, Viettel, CMC) and potential
| regional positioning. |
B |+ Challenges Limited power capacity,regulatory |
complexity and need for better connectivity.
B el I =
(e e Growing Fast 1
B | characteristics: |
|+ ClosetoSingapore, offering land, power |
- and tax incentives.
| - Cross-Border Energy Potential: Malaysia- |
| singapore discussing energy-sharing |
agreements for sustainability.
—_———— e —
 —— EH | Market Position: Rising I
| Characteristics: |
e Y ] Largest population in the region. |
+  Challenges: Energy - potential for renewable
] | energy integration |
Market Position: Mature - T ——-=-—--"
| Characteristics: |
| * Challenges: Land scarcity, power |
constraints and moratorium.
| - spillover Effect: Companies seeking |
| alternatives in Malaysia, Indonesiaand | &
L cEsusiims Growth Map
Mature < - i

Figure 5 Distribution of Data Center Setups in Southeast Asia

As data center demand surges, investments are no longer concentrated in capital
cities or traditional hubs. Instead, a wave of decentralisation is unlocking
opportunities in tier T and tier 2 cities. Key locations such as Johor (Malaysia), Batam
(Indonesia), Hanoi (Vietnam) and Chonburi (Thailand) are seeing strong data center
development driven by local demand, government incentives and improved
infrastructure.

This geographic diversification supports the rise of new economic hubs, fosters
technology transfer, job creation and regional development beyond primary
metropolitan areas. By spreading infrastructure investments across multiple cities,
ASEAN is ensuring a more balanced and resilient digital economy while reducing
congestion and over-reliance on traditional data center markets.

> Thailand Board of Investment Updates
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3 | Expanding Ecosystem Creates
Complexity & Unlocks Opportunities

With the growing demand for advanced digital infrastructure across the region, data
center operators are under increasing pressure to deliver reliable and sustainable
solutions. Equipment manufacturers (EMs) hence collaborate much closer with
operators in the data center setup process to create tailored solutions.

This section explores five key opportunities from the perspective of the following
stakeholder groups:

1. Operators: Cloud and colocation providers such as AWS, Equinix and Google,
who manage and operate data centers and provide storage, computing and
networking resources to businesses and consumers.

2. Equipment Manufacturers: Data center hardware suppliers specialising in
cooling systems, servers and networking equipment.

3. Investors: Corporates, Real Estate Investment Trusts (REITs) and Green
Financing Firms looking for high-ROI opportunities.

Rising technical requirements — driven by the need for higher-quality equipment and
stricter sustainability demands from host locations — are prompting companies to
clearly define their market positioning amid an expanding range of business models
and operational strategies. Simultaneously, growing interest from major tech players
is elevating investment ticket sizes, encouraging further specialisation across the data
center ecosystem. Equipment manufacturers are also increasingly involved in data
center setup.
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Testing & Commissioning

(D)

° w ) Storage
Site selection based on power, Systems Thoroughly test systems [power,
m o @ .. Connectivity, climate and land Networking a cooling, networking) to ensure
o M =1 availability. Feasibility study to Servers Equipment fin" (g smooth functioning.
perators estimate costs and
Cloud & Colocation Providers environmental impact.
(AWS, Equinix, Google)
2 i Cooling i
Qﬁ e Design & Build — o G Operational
"/ Construct or retrofit facility, Supply y/ Start & Monitoring
Equipment i g CCrporate necessary infra- Data g Trensition to 24/7 monitoring and
fact structure for power, cooling, maintenance to ensure consistent
manuracturers security, network connectivity. P Center @izem performance and meet client SLAs.
DC Hardware Suppliers (el ey
(cooling, servers, networking)
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N
m 4 Source and install servers (if cloud Ms‘l”‘m”"g Security '/ Colocation data centers rent out
oR data center), networking equipment, yELEms fire Systems e SsPacetoclients for housing their IT
Investors L] power systems and cooling systems. SuTe LT equipment, including rack space,
Corporates, RE[Ts, Green Set up security infrastructure. Systems cages, private suites and wholesale,
Financing

Figure 6 Data Center Setup Process and Key Stakeholders®

Evolving Ecosystem Complexity Unlocks Opportunities

1. Evolving Business Models to Serve Diverse Customer Needs

ASEAN's growing data center market is giving rise to new business models designed
to address increasingly diverse customer requirements. To remain competitive,
operators must differentiate themselves through factors such as hyperscale versus
colocation models, energy efficiency, specialized services and distinct ownership
structures. These decisions significantly influence the data centers’ architecture,
operational scale, connectivity, security standards and service quality, ultimately
determining their ability to attract long-term tenants and capture market share.

¢ The stakeholder icons beneath each process represent the key stakeholders involved at that particular
stage.
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Data Center Type Business model Key Market Players - Global Typical Customers
Operators rent out space, power, cooling and security to clients * SMEs: Needing IT infrastructure with
who bring and manage their own IT equipment. Revenue rFAa s lower initial investment.
Colocation Data streams: lflﬂﬂl DIGITAL h + Cloud Service Providers: To deploy own
Centers « Rent for physical space (racks/cabinets) cQuinix lm o REALTY CyrusOne. equipment and increase scale.
(most common) + Power used by the client and * Financial & Healthcare: To meet data
« Charges for additional services such as networking, security regulations for sensitive data.

security and backup solutions.

Providers offer virtualised resources (servers, storage) via a « Startups: Needing IT infrastructure

scalable, on-demand model. Revenue streams: aWS s without initial investments.
Cloud Data Centers « Resource subscriptions (storage, CPU, memory) /s Azure 1BM Cloud oot « Enterprises: For big data analytics, Al
« Fixed enterprise contracts oogle Cloud and scalable storage.
+ Premium services (security, data analytics, Al tools) + Governments: secure, scalable storage.

W holesale Data Large clients lease out entire floors or sections for their . : ;‘Xgi’:,‘caazlg;sztgizh azxﬁgﬁgzesﬁgge
exclusive use, often managing their own equipment. FAa DIGITAL L PP " N B
Centers « Large Enterprises: Such as financial-,
. + Long-term leases over several years s, L ~ REALTY  CoORESITE tech- and telecom companies
(large-scale colocation) . power consum ption charges. N P -
« Governments: Large IT assets.

Smaller, distributed centers located near users to reduce * Telecom:To support 5G and reduce
latency, critical for 10T, 5G and real-time applications. latency.
« Space leasing (racks/cabinets), 1[I]1]! « Streaming: Netflix and Twitch, for high-
Edge Data Centers « Charges for low-latency services such as premium data eD edgeconney apaor CQUINIX quality, low-latency video streaming.
transmission and networking solutions « loT Providers: Such as smart cities,
+ Managed services, (remote monitoring, analytics, storage). autonomous vehicles, etc,, for proximity.

Figure 7 Different Data Center Types and Business Models

2. Sustainability Pressures & Rising Energy Demand Drive Green DCs

Exponential energy consumption is becoming a defining challenge for the industry.
Al-powered applications, high-performance computing (HPC) and cloud workloads
require significantly more electricity than previous generations of data centers. For
example, according to the IEA, a ChatGPT query consumes about 2.9 watt-hours of
power, almost. 10 times that of a traditional Google search, illustrating the mounting
power requirements.

These challenges are accelerating the adoption of green data centers. Companies are
investing in renewable energy sources, high-efficiency cooling and sustainability-
linked financing to align with ESG mandates while controlling long-term operating
expenses (OPEX).
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Traditional -] Green
Data Center E Data Center

¥ Y Surging Al & Cloud Adoption driving
- % - higher demand for hyperscale and Usage & Efficienc
, A edge DCs

Higher energy usage and
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sources, older A/C systems

Energy-efficient systems (e.g., liquid
cooling, free cooling), renewable
energy and responsible operations.
5G Expansion & Digital
Transformation require robust DC
infrastructure Environmental Impact

Clean energy promotes zero carbon
ambition. Sustainable construction
materials and waste recycling reflect
higher environmental responsibility.

Fossil fuels emit more CO2,
low recycling rates drive

Stricter Data Localisation o o o

Regulations (esp. in ID, VN, TH) push
MNCs to establish local DCs

Cost Over Time
ion through energy

. N Lower CapEx ar < . =
\’ Green DCs help comply with stricter through higher iciency gains, despite
om environmental guidelines as energy inefficient energy usage and Li"i‘t??i:d?;%{lf‘zr‘;c?::r’;d e
= demand surges cooling, higher maintenance,  SOPNSHC gIes el

Figure 8 Technological Proliferation & Regulatory Demands Drive Green Data Centers

3. Infrastructure & Equipment Innovation: Balancing Cost, Performance &
Sustainability

SEA’s Data Center& Data Center Construction Investment 1 Ne ASEAN data center market is set to
(Eillons LSE, 2072 20750 grow at a CAGR of 9.6% through 2029,
G26% 3 with construction-related investments
expanding at 11.2%. This growth is
driving demand for high-performance
equipment, particularly cooling
systems, which are expected to reach
USD 5.7 billion® by 2029 (10.1% CAGR).

2023 F2029

M Data Center Construction Market - Investment
[T Data Center Market - Investment

Figure 9 SEA’s Data Center Investment

7 ARG Group's Analysis
& Arizton



Balancing CAPEX and OPEX remains
a critical challenge. Equipment
accounts for 40-50% of total capital
expenditure, forcing operators to
balance upfront costs with long-term
operational efficiency. While lower-
cost equipment may reduce short-
term expenses, inefficiencies often
lead to higher lifetime costs. As a
result, investors are prioritising
performance-driven  solutions in
cooling, energy efficiency and power
Mmanagement to optimise long-term
competitiveness and sustainability.

Electrical Distribution
& Smart Grids
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A

Power & Energy
Infrastructure

30-40%

E

10-15%

Cool
Thermal

Figure 10 Cost Structure of Data Center CAPEX

4. Attractive Investment Profile - High Margins, Low Cost, Fast ROI

Data Center

Initial
Investment USD 6.5 - 10 million/MW
(CAPEX)

Power infrastructure, land
Largest CAPEX acquisition & construction - Highly
Spending Item variable depending on where the
data center is built.

Operating Costs

(OPEX) USD 1+ million/MW/year

Energy costs, usually 40%-60% of
OPEX - Can be significantly reduced
through green energy.

Largest OPEX
Cost Item

Figure 11 The Economics of Data Centers

15 - 40%

Profit Margins

4-10 Years  cstate
Payback Period

* Assuming energy-efficient operations
and healthy utilization rate

ASEAN’'s data center market
offers one of the most attractive
investment opportunities
globally, with profit margins of
15-40%° and payback periods of
4 to 10 years'®. This draws real
estate developers, industrial
operators and
infrastructure investors seeking
stable, long-term returns.

Data centers benefit from
predictable, long-term contracts

(typically three years or more), ensuring stable cash flow and MW-based billing
models that generate recurring revenue. While green data centers require higher

° ARG Group's Analysis
© Expert interviews
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upfront CAPEX, they align with ESG mandates in Malaysia and Singapore, making
them increasingly attractive to both regulators and sustainability-focused investors.

Among ASEAN markets, Indonesia is the largest revenue-generating country (USD 3.1
billion in 2023), followed by Thailand (USD 2.2 billion) and Vietnam (USD 2.0 billion)".
This underscores the region’s strong digitalisation trends, cost advantages and
infrastructure expansion, reinforcing its investment appeal.

5. The Sustainability Imperative in ASEAN’s Data Center Growth

The transition to sustainable data centers in ASEAN is being driven by key
stakeholders across regulatory bodies, investors, data center operators and
equipment manufacturers, each playing a critical role in shaping the region’s
infrastructure.

= Regulators are setting policies to ensure energy efficiency, sustainability and
compliance. Singapore has introduced the Singapore Standard for Green DCs,
modeled after ISO 50001, while Indonesia mandates energy management
reporting for businesses consuming over 5.8 GWh annually. Similarly, Vietnam
enforces national energy efficiency standards for data centers, aligning with
global best practices.”

= Investors are increasingly deploying green financing to support sustainable
projects. A key example is SingTel's USD 476 million green loan for a 58MW Al-
ready data center in Singapore, reinforcing the trend of financial backing for
low-carbon infrastructure. In Indonesia, EdgeConneX secured USD 403.8
million in sustainability-linked financing to expand its data center footprint,
emphasizing the integration of renewable energy sources."”

= Data Center Operators are advancing high-performance and energy-efficient
solutions. Companies like OVHcloud in Singapore are pioneering advanced
water cooling for efficiency, while Viettel in Vietnam launched a 30MW data

" MayBank
2 Channel News Asia, W.Media
* Doma Singtel, Fintech News, EdgeConnex
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center sourcing 30% renewable energy. AWS e.g. in Thailand utilises carbon

offsets to align with sustainability targets.”

= Equipment Manufacturers are playing an increasingly important role in

delivering innovative solutions for energy-efficient data centers. Australian-

based AirTrunk is integrating rooftop solar systems and virtual PPAs (Purchase

Power Agreements) into their data center campus in Johor Bahru, while
Indonesia’s EDGE DC has adopted liquid cooling and achieved LEED Gold
certification, ensuring operational sustainability.”

Together, these stakeholders are driving rapid advancements in sustainable data

center infrastructure, reinforcing ASEAN’s position as a key hub for digital expansion

and green technology adoption.

Stakeholders

Regulators set
policies to promote
energy efficiency,
sustainability, and
compliance

(Foreign) Investors
increasingly deploy
green financing

DC Operators

deploy sophisticated

equipment to drive
performance and
energy efficiency

Equipment
Manufacturers
create innovative
solutions to enhanc
sustainability and

fe Singapore

Infocomm Media Development
Authority (IMDA) regulations, the
IMDA of Singapore has developed a
singapore Standard for Green DCs
(modeled after the 1SO 50001)

In February 2025, SingTel secured a
USD 476 million green loan for a
58MW Al-ready data center in
Singapore, reinforcing its carbon
reduction goals and digital
infrastructure expansion.

OVHcloud, a European cloud provider,

launched its second Singapore data
center, its most sustainable in Asia-
Pacific, featuring advanced water
cooling for efficiency in 2023

TT GDC became the first data center

operator in Singapore to use

Hydrotreated Vegetable Oil (HVO) in

its backup generators, starting with

50,000 liters across its facilities in May
e | 2024

reduce power usage

% Malaysia

Malaysia will charge data centers a
premium on energy and water to
promote renewable adoption, while
developing a national cloud policy and
Al regulations for ethical use and data
security, balancing growth with
sustainability.

Collaborations such as the one
between YTL Data Center, Sea and
GDS have led to the creation of a 500
MW green data center park in Johor,
integrating renewable energy sources
to ensure sustainable operations.

AirTrunk moves toward net-zero with
a IMW rooftop solar system at its
Johor data center and a 30MW
virtual PPA under Malaysia's
Corporate Green Power Program.

UVCell Solar and IOZELA Data Center
are collaborating to develop ESG-
compliant data centers in Penang and
Pahang. In Pahang, a renewable
energy hub will generate 300 to 500
MW of clean power (solar and
biomass), with global vendors
ensuring innovation.

| | \onesia

Government Regulation No. 33/ 2023
requires businesses using 25.8
GWh/year or occupying 22 hectares to
report energy management
measures, promoting efficiency and
sustainability across sectors, including
data centers.

EdgeConneX secured USD 403.8
million in sustainability-linked
financing to expand its data center
footprint in Jakarta. It includes Power
Usage Effectiveness (PUE)and the
incorporation of renewable energy
sources,

BDx Data Center launched the first
phase of its 500 MW renewable-
powered Al data center park, CGK4
campus, in Indonesia, emphasizing
the integration of renewable energy
sources in large-scale data center
operations

EDGE DC has adopted liquid cooling
and achieved LEED Gold certification
for its Indonesia facilities, enhancing
energy efficiency and promoting
sustainability in data center
operations.

° Vietnam

Circular 03 requires data centers to
comply with national standards like
TCVN 9250:2021, aligned with
ANSI/TIA-942-B:2017 and Uptime Tier
standards. They must also meet
regulations on fire prevention,
lightning protection and earthing

Vietnam removed the 49% foreign
ownership cap on data centers,
attracting global investors. Operators
must meet TCVN 9250:2021 (aligned
with ANSI/TIA-942-B:2017), aligning
with international energy efficiency’
standards,

In April 2024, Viettel launched
Vietnam's largest 30MW data center
in Hoa Lac. It sources 30% renewable
energy, holds green certifications and
operates at a PUE of 14-145.

& Thailand

Thailand's data center regulations
align with NBTC and MDES,
emphasizing security, sustainability
and compliance with TIA-942 and
Uptime Tier standards.

Although Thai regulations restrict
direct renewable energy procurement,
AWS is actively utilizing carbon
offsets to support its sustainability
goals as part of its plans to invest
more than USS5 billion over the next
15 years.

Doma Infrastructure Group (DIG), in
partnership with Silicon Tech Park
(STP), is developing three Al-ready
green data center parks in Thailand's
Eastern Economic Cortidor (EEC)with a
total planned power capacity of 15

Banpu NEXT is supplying up to 50OMW of renewable power to data centers in
Vietnam and 30MW in Thailand, in collaboration with Evolution Data Centres,

Figure 12 Stakeholders on All Fronts Push for Sustainable DCs Across ASEAN

“ Channel News Asia, Cafef, W.Media
> AirTrunk, EdgeConnex, W.Media
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| Actionable Strategies

The rapid expansion of ASEAN's data center market unlocks targeted
opportunities across the value chain, particularly benefiting three core stakeholder
groups crucial to the sector’s future growth: Operators, EQuipment Manufacturers
and Investors. These stakeholders can take decisive steps today to capitalize on
Southeast Asia’s digital transformation

Operators:

Rapidly diversify footprint: Accelerate deployment in Vietnam, Indonesia and
Thailand to meet rising demand driven by data sovereignty laws and latency
requirements.

Invest in Al and renewable energy: Implement Al-driven optimization and
renewable power sources to achieve competitive operational efficiency and
sustainability benchmarks.

Build strategic grid partnerships: Collaborate proactively with local utilities for
energy integration and advanced storage solutions, ensuring reliable uptime and
reduced operational costs.

Equipment Manufacturers:

Develop specialized ASEAN-centric technologies. Create Al-enhanced, high-
efficiency cooling and energy management solutions specifically tailored to
tropical climates and local regulatory requirements.

Lead joint innovation initiatives: Establish co-development partnerships with
data center operators to deliver integrated grid storage, innovative cooling and
climate-adaptive infrastructure solutions.

Proactively align with regulatory standards: Ensure product development
strategies anticipate and exceed evolving ASEAN regulatory frameworks around
efficiency and environmental sustainability.
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Investors:

Fund integrated infrastructure platforms: Invest strategically in end-to-end data
center ecosystems — covering real estate, power supply, and advanced connectivity
—to leverage vertical integration opportunities.

Champion green and sustainability-linked finance: Deploy ESG-compliant
funding mechanisms to attract sophisticated capital pools, achieving competitive
differentiation and higher returns.

Drive market consolidation proactively: Identify and execute strategic M&A deals
and partnerships to rapidly gain scale in high-growth markets, leveraging early-
mover advantages in Indonesia, Malaysia, and Vietnam. EU-based companies are
uniqguely positioned to leverage their expertise and resources to secure significant
roles within ASEAN's rapidly expanding data center ecosystem. Contact us today
to begin your successful expansion into this vibrant and strategically important
market.
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