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Singapore's Green Data Centre Roadmap
Carving a Route for a Sustainable Digital Future

Introduction

On 30 May 2024, at the ATxSummit, Deputy Prime Minister Mr Heng Swee Keat launched the Green
Data Centre ("DCs") Roadmap ("Roadmap") to guide digital sustainability and to chart green growth
pathways for DCs. Under the Roadmap, at least 300 megawatts ("MW") of additional DC capacity will
be provided, with the possibility of achieving additional capacity through the use of green energy. The
possible 300-and-more MW is expected to significantly add to the existing 1.4 gigawatts of computing
capacity in Singapore, with an added emphasis on energy efficiency, use of green (low-carbon) energy
and water usage targets, and an emphasis on industry partnerships as catalysts.

The challenge of managing DCs' resource footprint, while a global one, is augmented within Singapore
as a compact microcosm. The ability to expand DCs' capacity in a sustainable manner will depend on
the ability to make DCs green. Singapore, applying its advantage as a regional data centre hub and a
dynamic international business hub, is taking the lead in crafting innovative strategies for the long-term
sustainable growth of DCs through the Roadmap.

The Roadmap advances the work of the Digital Connectivity Blueprint launched in June 2023 that sets
out Singapore’s ambition for a future-ready and world class digital infrastructure. The Roadmap outlines
Infocomm Media Development Authority's ("IMDA") plans to partner the industry to innovate and
accelerate DCs’ sustainability, while recognising that the pathways to be taken would be exploratory
and require shared commitment. The Roadmap is therefore a living document and pioneers an
ecosystem approach to push the boundaries to meet a sustainable digital future.

This Update highlights (i) the Roadmap's key recommendations; (ii) the steps that players in the DC
ecosystem should start implementing to achieve the energy efficiency and water usage targets that will
become applicable over the next 10 years; and (iii) the Government grants and other assistance
available to support the move to a sustainable digital future.

As the Deputy Prime Minister indicated, "[tjo encourage adoption of the Roadmap, IMDA and EDB will
allocate new data centre capacity to operators which prioritise both sustainability and economic value."!

Adopting sustainable operations and practices are no longer optional, they are a necessity and a
competitive advantage.

1 Speech by Deputy Prime Minister Heng Swee Keat at the Asia Tech x Singapore (ATxSG) 2024 opening
ceremony on 30 May 2024.
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Greener Data Centres

Developed with industry input, the Roadmap charts the foundation for a sustainable pathway for the
continued growth of DCs in Singapore.

Energy Efficiency

A DC'’s energy efficiency improvement can be targeted in several areas, especially the facility level and
the compute/information technology ("IT") equipment level, which encompasses the full hardware and
software stack.

(a) Facility level energy efficiency

Adopting energy efficient systems and equipment, and optimising their configuration and operation, can
improve facility level energy efficiency. Over the next 10 years, IMDA aims for all DCs in Singapore to
achieve Power Usage Effectiveness ("PUE") of less than or equal to 1.3 at 100% IT load. The table
below summarises the Roadmap's recommendations for DCs to improve facility level energy efficiency.

Recommendations Available Government

Support

Energy Efficiency Benefits

Upgrade mechanical and | e
electrical engineering
equipment ("M&E") with
energy-efficient retrofits
and upgrades for key
equipment

Reduces energy consumption of
supporting infrastructure

DC operators can tap on
support schemes such as
Economic Development
Board’s:

Apply tropical DC .
methodology

Safely raise the DC operating
temperature for energy efficiency
gains

e Enhanced Resource
Efficiency Grant for
Emissions (REG(E))
Investment Allowance
for Emissions
Reduction (IA(ER))

Tailor cooling solutions .
to meet DCs' needs

Air cooling alone can support
racks with rack density .
<20kW/rack

e Liquid cooling such as rear door
heat exchanger, direct to chip
cooling, and immersion cooling is
required for racks with rack

Refreshed Green Mark for
Data Centre by end-2024,

density >20kW/rack

Configure DCs as hybrid
model DCs to support

The most efficient cooling
solution can be catered to each
rack based on rack parameters

in partnership with Building
and Construction Authority,
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diverse cooling solutions (i.e. rack to raise the standards for
for different workloads densities/chips/workloads energy efficiency in DCs
deployed)

Deploy smart energy .
optimisation tools,
including sensors and
digital twins

Dynamically control and optimise
M&E systems for energy
efficiency

(b) Compute/IT equipment energy efficiency

Over the next 10 years, IMDA aims for only energy-efficient compute/IT infrastructure to be used in all
DCs.

The table below summarises the Roadmap's recommendations for end-users to optimise the operation
and utilisation of compute/IT equipment and how they may do so.

Recommendations Approaches End-Users Can Take

Use energy-efficient | o

Use Energy Star certified equipment, or

Available Government
Assistance

By end-2024, enterprise
end-users can use the
new Energy Efficiency
Grant for the DC sector

compute/lT those compliant with the European

equipment Union's EcoDesign requirements

Optimise power e Adopt power settings that provide the

consumption when appropriate balance between efficiency

operating and performance

compute/IT e Enable power management features

equipment such as dynamic control of equipment
power

Optimise server e Use virtualisation techniques to improve

utilisation the utilisation of server deployments

Consolidate servers and reduce overall
energy draw

to refresh to energy
efficient compute/IT
equipment

Maximise compute .
utilisation using
green computing

Use green software techniques such as
application modernisation and
computational offload

Introduce compute/IT
equipment energy
efficiency and liquid
cooling standards by

Apply carbon- .
efficient software
design

Create a "demand" profile of the
software by monitoring detailed
utilisation data (i.e. virtual CPU, memory
and disk usage)

2025 to facilitate
adoption
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Recommendations = Approaches End-Users Can Take Available Government

Assistance

¢ Identify "carbon hotspots" in the software
"demand" profile

e Minimise carbon intensity in the identified
hotspots using targeted carbon reduction
techniques

Use of Green Energy

The Roadmap highlights the possibility for DC operators and energy suppliers to partner to create a
demand and supply cycle for low carbon energy.

The initial recognised energy sources will comprise bioenergy, fuel cells with carbon capture, low-carbon
hydrogen and ammonia, and vertical building integrated photovoltaics/building applied photovoltaics.
IMDA will issue operating parameters for such low-carbon energy sources in partnership with agencies,
such as the Ministry of Trade and Industry and Energy Market Authority.

Sustainable Water Usage

The Roadmap also highlights the need for DCs to have a water consumption efficiency plan and to
include water efficiency management practices. Currently, DCs with annual water consumption that
meets a minimum threshold of 60,000 m?3 are already required to comply with Public Utilities Board’s
("PUB") Mandatory Water Efficiency Management Practices and submit a Water Efficiency Plan under
the Public Utilities (Water Supply) Regulations.

IMDA will work with PUB to enable DCs to achieve Water Usage Effectiveness of 2.0 m3/MWh or lower
over the next 10 years. This is set out to be achieved through optimising cooling towers’ water
consumption — the approaches which include recycling of blowdown water (i.e. fresh water used to
replace minerals-infused water in cooling towers) and increase of Cycles of Concentration through the
use of electrolysis to clean cooling water, which then leads to reduced freshwater use.

Government support for water efficiency initiatives is available through PUB’s existing Water Efficiency

Fund, which can be used to fund water efficiency assessment, pilot study, water recycling
implementation and adoption of water efficient equipment.

Concluding Words

The Roadmap is a critical step towards a sustainable digital future and sets a global benchmark for
digital sustainability. IMDA's setting of energy and water targets, to be achieved over the next 10 years,
highlights the necessity for DCs to start their sustainability journey now, if they have not already done
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so. The Roadmap emphasises the need for a whole-of-system approach to allow for maximum
innovation and effectiveness.

Importantly, IMDA's future capacity allocation exercises will require DC operators to showcase their
plans to use viable low-carbon energy sources and their best-in-class solutions for lowering PUE and
achieving IT energy efficiencies. These solutions may be replicated in other countries as part of the
global move towards sustainable DC growth, and therefore give Singapore DC operators the opportunity
to play a leadership role in this space.

The Roadmap can be accessed here.

To explore this development further, feel free to contact our team below who can guide players in the
DC ecosystem on their sustainable development journey.
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Contacts

Corporate Real Estate

Chou Ching Benjamin Tay
Co-Head, Corporate Real Deputy Head, Corporate
Estate Real Estate

T +65 6232 0693 T +65 6232 0375

chou.ching@rajahtann.com benjamin.st.tay@rajahtann.com

Marcus Tay
Partner, Corporate Real Estate

T +65 6232 0275

marcus.tay@rajahtann.com

Click here for our Partners in Corporate Real Estate Practice.

Technology, Media & Telecommunications

Rajesh Sreenivasan Steve Tan
Head, Technology, Media & Deputy Head, Technology,
Telecommunications Media &

Telecommunications
T +65 6232 0751
T +65 6232 0786
rajesh@rajahtann.com

steve.tan@rajahtann.com

Benjamin Cheong
Deputy Head, Technology,
Media & Telecommunications

T +65 6232 0738

benjamin.cheong@rajahtann.com

Click here for our Partners in Technology, Media & Telecommunications Practice.
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Sustainability

Lee Weilin
Head, Sustainability

Loh Yong Hui
Partner, Sustainability

Construction & Projects
T +65 6232 0707

T +65 6232 0550
weilin.lee@rajahtann.com

yong.hui.loh@rajahtann.com

Click here for our Partners in Sustainability Practice.

Please feel free to also contact Knowledge Management at eOASIS@rajahtann.com
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Our Regional Contacts

RAJAH & TANN SOK &HENG | Cambodia
Rajah & Tann Sok & Heng Law Office

T +85523963 112/ 113

F +855 23963 116

kh.rajahtannasia.com

RAJAH & TANN 375 LS

SHANGHAI REPRESENTATIVE OFFICE | Cluna
Rajah & Tann Singapore LLP

Shanghai Representative Office

T +86 21 6120 8818

F +86 21 6120 8820

cn.rajahtannasia.com

ASSEGAF HAMZAH & PARTNERS | [ndonesia
Assegaf Hamzah & Partners

Jakarta Office
T +62 21 2555 7800
F +62 21 2555 7899

Surabaya Office

T +62 31 5116 4550
F +62 315116 4560
www.ahp.co.id

RAJAH &TANN | Lao PDR
Rajah & Tann (Laos) Co., Ltd.

T +856 21 454 239

F +856 21 285 261
la.rajahtannasia.com

CHRISTOPHER&LEE ONG | Malavsia
Christopher & Lee Ong

T +60 32273 1919

F +60 3 2273 8310

www.christopherleeong.com

RAJAH & TANN | Mvyanmar

Rajah & Tann Myanmar Company Limited
T +951 9345 343/ +95 1 9345 346

F +951 9345 348

mm.rajahtannasia.com

GATMAYTAN YAP PATACSIL

GUTIERREZ & PROTACIO (C&G LAW) | Philippines
Gatmaytan Yap Patacsil Gutierrez & Protacio (C&G Law)
T +632 8894 0377 to 79 / +632 8894 4931 to 32

F +632 8552 1977 to 78

www.cagatlaw.com

RAJAH & TANN | Singapore
Rajah & Tann Singapore LLP

T +65 6535 3600
sg.rajahtannasia.com

RAJAH &TANN | Thailand
R&T Asia (Thailand) Limited

T +66 2 656 1991

F +66 2 656 0833
th.rajahtannasia.com

RAJAH & TANN LCT LAWYERS | VVietnam
Rajah & Tann LCT Lawyers

Ho Chi Minh City Office
T +84 28 3821 2382 / +84 28 3821 2673
F +84 28 3520 8206

Hanoi Office

T +84 24 3267 6127
F +84 24 3267 6128
www.rajahtannict.com

Rajah & Tann Asia is a network of legal practices based in Asia.

Member firms are independently constituted and regulated in accordance with relevant local legal requirements. Services provided by a
member firm are governed by the terms of engagement between the member firm and the client.

This update is solely intended to provide general information and does not provide any advice or create any relationship, whether legally
binding or otherwise. Rajah & Tann Asia and its member firms do not accept, and fully disclaim, responsibility for any loss or damage which
may result from accessing or relying on this update.
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Rajah & Tann Singapore LLP
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Rajah & Tann Singapore LLP
Singapore

Rajah & Tann Singapore LLP is one of the largest full-service law firms in Singapore, providing high quality advice to an impressive list of clients.
We place strong emphasis on promptness, accessibility and reliability in dealing with clients. At the same time, the firm strives towards a practical
yet creative approach in dealing with business and commercial problems. As the Singapore member firm of the Lex Mundi Network, we are able to
offer access to excellent legal expertise in more than 100 countries.

Rajah & Tann Singapore LLP is part of Rajah & Tann Asia, a network of local law firms in Cambodia, China, Indonesia, Lao PDR, Malaysia,
Myanmar, the Philippines, Singapore, Thailand and Vietnam. Our Asian network also includes regional desks focused on Brunei, Japan and South
Asia.

The contents of this Update are owned by Rajah & Tann Singapore LLP and subject to copyright protection under the laws of Singapore and, through
international treaties, other countries. No part of this Update may be reproduced, licensed, sold, published, transmitted, modified, adapted, publicly
displayed, broadcast (including storage in any medium by electronic means whether or not transiently for any purpose save as permitted herein)
without the prior written permission of Rajah & Tann Singapore LLP.

Please note also that whilst the information in this Update is correct to the best of our knowledge and belief at the time of writing, it is only intended
to provide a general guide to the subject matter and should not be treated as a substitute for specific professional advice for any particular course
of action as such information may not suit your specific business and operational requirements. It is to your advantage to seek legal advice for your
specific situation. In this regard, you may call the lawyer you normally deal with in Rajah & Tann Singapore LLP or email Knowledge Management
at eOASIS@rajahtann.com.
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