Presentation on Keppel's
Sustainable Data Centre
Solutions

CS-SGX ESG-Real Estate
Conference

04 May 2021

Keppel




Keppel's Vision 2030

Four segments, all part of a connected value chain,
collaborating and harnessing synergies as OneKeppel
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T'aﬂSfOrmiﬂg from a ENERGY & ENVIRONMENT

conglomerate of diverse parts
into one integrated business
providing solutions for
sustainable urbanisation with
an asset management arm to
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tap third party funds for ha ; (- 2
growth and provide a platform Bl T
for capital recycling. E Hi Y
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Sustainability at the Core of Our Strategy

ENVIRONMENTAL SUSTAINABILITY

— T e TEEEEE— LT _all

Running our business sustainably Making sustainability our business

» Set measurable targets to reduce » Guide our portfolio towards sustainable
carbon emissions, water and waste urbanisation solutions
Intensity - Seize opportunities in renewables,

* Include environmental sustainability in green developments, new energy
performance appraisal of senior solutions, green data centres etc.
management across the Group « Help communities and companies

» Apply shadow carbon pricing for major achieve sustainability goals with the
investment decisions solutions we provide

« Grow renewable energy portfolio to
7GW by 2030
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| 1-1. 1| Corporation




The Keppel Difterence

An integrated business providing end-to-end solutions for sustainable urbanisation
with multiple income streams across the value chain

Operate & Stabilise &

Maintain Monetise REITs & Trust

Design & Build

el EPC/For Sale

Development for Sale Recurring Income Capital Recycling
- Sale of equipment & - Fee-based income - Capital gains

VU g products - Recycling & reinvesting
- Sale of development units capital for higher returns

- Sale of tech-packs
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A Connected Value Chain

Private Funds

A\

LGl I Data Centres

/

Keppel DC REIT
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Asset creation

Project-based income
Recurring income

Operation & maintenance
Recurring income

Asset monetisation
Revaluation & divestment gains

Asset management
Operation & maintenance
Recurring income

TOTAL VALUE CREATED

S$$1,139m

By Keppel's data centre
business from 2014-2020

SS598m
S$541m

Cumulative Market premium over
data centre-related  Keppel DC REIT units'
earnings

'Market premium over Keppel's carrying value of
KDCREIT units held as at 31 December 2020
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About Keppel's Data Centre Business

Over 16 years of experience
in data centre design, build,
operation and maintenance

@ 27 data centres’ globally with
L;Ij rapidly expanding footprint
©,

across Asia and Europe
Leverage expertise of the
Group to deliver solutions for
sustainable urbanisation

QT O Industry leader in innovation to
- @ N drive decarbonisation and the
proposed floating data centre park

¢ ] Corporation "including those under development
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Global Portfolio — Asia Pacific & Europe

THE NETHERLANDS f

ol
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ALMERE

UNITED KINGDOM
LONDON, CARDIFF

IRELAND
DUBLIN

GERMANY
FRANKFURT

ITALY
MILAN

+ Targeted growth
markets
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Data centres

Countries

Combined
portfolio value

Square feet of
net leasable area

*Updated as of Feb 2021
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Connectivity Infrastructure
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- ‘ Length: Keppel's share of Completion: Largest high-speed
> 15,000 km the total project cost 2024 capacity data cable system
is approximately across the Pacific Ocean
US$350 million from Singapore
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The Interconnected World Today
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Exponential Growth in Data Creation

Strong and resilient data centre demand

» Global colocation market grew by 15% in 2020 amid the pandemic,
as data centres continued to be seen as critical infrastructure’

« Expected to record a further 14% yoy growth in 2021 as businesses
continue to remain reliant on the cloud for remote collaboration and
operations?

« End-user spending on global data centre infrastructure is forecasted
to grow 6% yoy in 2021 and through 20243

APAC data centre spending to >70% of all hyperscale data Smartphone subscription estimated
@ surpass USS$35b by 2024 to /\ centres are located in facilities that at 6.1b as at end-2020 and

account for >35% of global market’ ﬂ are leased or owned by partners# forecasted to reach 7.5b in 2026°

European data centre market to Enterprise spending on cloud 5G subscriptions are expected to
@ grow by >40% to over US$25b by ?CS infrastructure expected to grow by gﬁ reach 3.5b in 2026, and account for

2024, despite limited new supply’ @]‘J 22%2 CAGR over next 5 years an estimated 54% of total mobile

data®

Sources: 1. Danseb Consulting (formerly Broadgroup Consulting) Dec 2020; 2. CBRE Nov 2020;3. Gartner Oct 2020; 4. Synergy Research Dec 2020; 5. Ericsson Nov 2020
Compiled by Keppel DC REIT CITIC CLSA ASEAN Access Month: Digitising ASEAN Mar 2021
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Singapore IS \Unied States B

2.5ingapore | &

well placed for =

4. Sweden

data centre

b6.Denmark N
g rO Wt h 7.United Arab Emirates W
8.Finland ©
O.France B
10.5witzerland B
11.Tawan ©
122HongKong W
13. United Kingdom
14, Australia
15.China B
16.Korea N
17.luxembourg W
18.Canada &
19. Netherlands

Singapore is the second most attractive city to ﬁ
build data centres, out of a total of 50 cities.

Source: Arcadis Data Centre Location Index 2021
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Singapore is well placed tfor data centre growth

2021 data centre — global market comparison
Singapore takes 5t place
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Source: Cushman & Wakefield
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Climate Awareness

Growth in Carbon constraints & Global tech’s Exploring green
local data centres limited renewables green ambitions energy options
2015: 240MW (est) Renewable
l energy
2020: 500MW (est) 4 -
> HHH
[] L B o
2022: 700MW (est)
l 95% of fuel-mix from NG Clean H,
power
2030: 1200MW ? 110,000 tonnes CO, /yr
for each 30MW data centre
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Keppel Data Centre’'s Sustainability Thrust

Constantly innovate and challenge the thinking

Maximise land use

Explore high rise data centres

Explore underground data
centres

Explore floating data centres

Optimise for better
performance

Explore tropical data centres

Explore using cold energy from
LNG

Explore seawater cooling

Access green power

Explore renewable energy

Explore hydrogen power
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Where are We Now?

History of continual innovation
for efficient data centres
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ENERGY
EFFICIENCY:
Lower PUE

IMDA enlists support to
explore green data centre

BY TAN WEIZHEN
weizhen@mediacorp.com.sg

SINGAPORE— The Info-communications Media
Development Authority (IMDA) is looking into the
possibility of developing a high-rise green data centre
here, which would seek to address the island's land
constraints and humid climate.

RENEVASLE ENERGY

+ Centralised Power Plant

+ Centralised Cooling Plant
« Land Demand Alleviation

Nanoxat
Reseancis
Fuum;u o

Keppel

[T Technology I l mrocomm

& Innovation DEVELoPMENT
AUTHORITY

HOME » NEWS > SUSTAINABILITY

Singapore to wial first Tropical Data
Centerin Q3 2016

State-sponsored project aims to develop new aporoaches to infrastructure in
hot, humic countries

June 20,2016 By: Paul Mah

aooaon

Singapore plans to conduct trals of what it calls the world's first data centar designed specifically
for tropical climates, as part o a bid to drive innovation and explore new green technologies.

Initiated by the Infocomm Development Authority of Singapore (IDA), the Tropical Data Center
(TDC project will be set up in partnership with hardware makers and industry experts. Partners will
provide either hardware, software or expertise, and the trial will be conducted in a test environmert
at a Keppel Data Centre facility.

INFOCOMM NANYANG

nEEéE.:,,,ME,,T TECHNOLOGICAL

p.umomﬂ UNIVERSITY

NUS, Keppel, SLNG in tie-up
to develop better cooling
technology for data centres

. . " -

ergy, but three Singapore entities  Due to the high internal load and
theneed for
ismoreeffi- ~ operation:
the major p nsumers in the
The new cooling technology -  buildingsector,
called Semiclathrate Thermal En-  Lastyear, data centres accounted
ergy Carrier System - may boost  for 7 per cent of total annual lec-
the power usage effectiveness of  tricityconsumptionin Singapare.
datacentresby20percent. A team from NUS Engineering,
Tshouldalsosave spaceand con-  Keppel Dt Centres and SLNG will
struction costs through reducing

it of Co e
B o ey 1,

The team developing more efficient cooling technology comprises (from left) Keppel Data Centres
senior engineer Tpe Ja:kson Incubalel{enml manager Sreeka\a Kumr Smma-e NG senior
d Professor ltekhar A,

the footprint o the cooling infra- ~ coolingmedium that cancfficiently
structure, said the National Univer-  store and carry cold energy from
sityofSingapore's (NUS) Facultyof  the Singapore LNG Terminal tothe

Karimi,both from w5 nepmmm Chemical and Biomolecular Engmwmg PHOTO. KEPPEL CORP

Engineering, Keppel Data Centres  datacentres.
Holdings and Singapore LNG  lated within the cooling loop in
(SLNG), which teamed up to de- ~cach data centre o perform effec-
velopthe technology. tive cooling. The prototype will be

“This innovation could pave the designed, built and operated for

LNG cold energy | leaderofth

andbepatoftiecimbsreconamy - KeppelData Cotres e e
onjurong]sland. tive Wong Wai Meng said: “We are
Associate Professor Praveen  pleased (o collaborate with NUS
Linga of NUS, aick“NUS Engineer-  and SLNG on (making) cooling —

wayfor
pact data centres, the partners  Inaddicion, Keppel Data Centres
addedinastatementyesterday.  and SLNG are exploring ways to
, Therescarchprjctssppored - haess and use the col energy
LNG Terminal
lwnal Rk Fundation, s o o ot the energy demands at
LNG cieexcuite

of data centre

pertise inhydrate technologiesand _operations - more efficient, and

process engineering to identify a  thus contribute to a more sustain-

suitable semiclathrate promoter as ~ able future.”

well as develop a reactor and  Keppel Data Centres is a 70-30

processdesign for this novel ool —oint venture btween KeppelCorp
isidiaries Keppel T i

dex-
for cloud-based services, _ploring other ways to s e

gramme,
s

 NUS" Department of Chemicaland cations & Transportation and Kep-

" Prof Linga is from

Biomolecular_Engineering_and _pelLand.

SLNG Nati_onal University

SINGAPORE LNG Of Slngapore
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Green Energy Sources

Explore importation of hydrogen, renewable energy, and pioneer decarbonisation technologies

Short term:
Green energy import

2 (i) S5

SOLAR HYDRO

Long term: Establishing a hydrogen supply chain in Singapore

H, production from Processing Sea Processing at Power generation /
renewable utilities for export transport receiving end consumption

iy

Upstream Midstream Downstream
‘__V N - y )y
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Floating Data Centre

Creating new spaces, breaking new frontiers

| 1-1. 1| Corporation

* Centralised Power Plant

+ Centralised Cooling Plant

.+ Land Demand Alleviation

* Modular Design/Construction
« Reduce time to market

« Reduced Carbon Footprint
|+ Recyclable

26 Oct 2020

Floating data centre being
developed to overcome
land, energy constraints |
Video

Floating data centres at sea may be the way forward to
overcome the land, water and energy constraints of such
facilities. Keppel Data Centres said it has a concept which it is
ready to deploy.

Keppel Data Centres, City Gas, City-OG Gas Energy Services Sign MOU To Explore Use Of LNG And Hydrogen To Power

Floating Data Centre Park

Keppel Data Centres Holding Pte Ltd (Keppel DC), City Gas and City-OG Gas Energy Services (City-OG) today signed a Memorandum of Understanding
(MOU) to explore using Liquefied Natural Gas (LNG) and hydrogen to power Keppel DC's Floating Data Centre Park (FDCP) in Singapore, which is currently in

its exploration phase.“] (i

Under the MOU, the three parties will jointly explore and evaluate LNG procurement strategies and the energy transition to hydrogen in the longer-term. The

parties will also deliberate on cold energy harnessing for the FDCP and share expertise on steam methane reforming. In line with Keppel’s Vision 2030,

which places sustainability at the heart of its strategy, this collaboration is part of a Groupwide effort to study ways to create more energy efficient and 17 I
greener data centres solutions so that the burgeoning needs of the digital economy can be met in a safe, reliable and environmentally friendly manner.




Green Data Centre Park

Putting Future Oriented Ideas into Reality

A future-oriented data centre cluster

Consisting landed and floating data centres

@ Powered by green energy, zero-carbon
%

Innovated for efficiency and sustainability

&@ Economies-of-scale shared facilities
2

For machines and people
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Questions & Answers
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This presentation may contain forward-looking statements which are subject to
risks and uncertainties that could cause actual results to differ materially from
such statements. Such risks and uncertainties include those arising from
COVID-19, industry and economic conditions, competition, and legal,
governmental and requlatory changes. The forward-looking statements reflect
the current views of Management on future trends and developments.
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