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LEGAL DISCLAIMER

This document (hereinafter, “Report” or “Document”) is for information purposes only and may not be reproduced or distributed to other persons without
Surbana Jurong Infrastructure Pte Ltd’s (‘SJI’) express written permission. Any unauthorized use is strictly prohibited.

Unless otherwise specifically stated, any views or opinions expressed herein are solely those of the individual author and/or the specific discipline from which it
originates and may differ from the views or opinions expressed by other areas of SJI.

This Document is fundamentally based on generally available information and not on any confidential information which the author that has prepared this
Document has obtained exclusively on the basis of his/her client relationship with a third person.

. Projections, forecasts, views and opinions expressed are current opinions as of the date appearing in this material only. All market prices, data and other

VI.

\

information (including that which may be derived from third party sources believed to be reliable) are not warranted as to completeness or accuracy and are
subject to change without notice.

No party shall, in any event be liable to the other Party for any indirect, incidental, punitive, exemplary, special or consequential damages whether in contract
or tort, including but not limited to the loss of income, rent and revenue, loss of profits, cost of capital, loss of business reputation or opportunity or anticipated
savings, business interruption or shutdown, loss of production, delay costs, financing and holding costs, whether such liability arises directly or indirectly, from
the provisions of Services or the performance or non-performance of its obligations hereunder, and regardless of forms of action.

Nothing in this material should be construed as investment, tax, legal, accounting, regulatory or other advice. You are solely responsible for deciding whether
any investment or transaction is suitable for you based upon your investment goals, financial situation and tolerance for risk. If you deem it necessary, you must
seek independent professional advice to ascertain the investment, legal, tax, accounting, regulatory or other consequences before investing or transacting.

. Without prejudice to the generality of the foregoing, SJI’s total liability to the client for any claim arising out of the Services supplied shall to the extent

permitted by law, be limited to the aggregate amount of service fees paid to the Consultant at the time the claim is made (excluding any expenses paid to the
Consultant on a reimbursement basis).
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Snapshot of SJ Group

Surbana Jurong is one of Asia’s largest consultancy powerhouses, delivering urban, infrastructure and engineering solutions to support
sustainable social and economic growth for our clients

One-stop, end-to-end consultancy in the urban, industrial and infrastructure value chain

» End-to-end consultancy — Plan, develop, deliver and manage
= Diversified capabilities and service offerings across the Group’s member companies
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= SJ Capital is the established investment arm; seeking to unlock projects within 5J network

o Unique heritage and capabilities, sound track record

= Roots in supporting Singapore’s nation-building efforts
= Ranked #24 in ENIR 2021 Top 225 International Design Firms . 4
» Track record of ¢.70 years, having won =600 international and local awards :
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o Extensive global reach with deep local presence 1 - .\ ’
= > 16,500 employees globally = > 40 countries {,15 500 >120 $$1.7b
= > 120 offices m > 70 years track record in project delivery P employees offices Y19 reve
Managemen:

° Financial strength and supportive parentage “ \ J e e

= $1.7 Bn of fee revenue in 2019
= Recent focus on acquiring capabilities; completed 8 corporate acquisitions over the last 5 years
= 100% owned by Temasek; the only TPC with multidisciplinary engineering and development capabilities

Note Figures as of 31 December 2019,
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A holistic sustainability
design approach backed by
science-based performance

tools

B

Use innovative technology
including smart IOT and
technology enabled solutions

Adoption of climate responsive
design for a better interaction
with environment and
communities

-3
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Sl-designed buildings have
achieved numerous
international green

certifications
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We anchor our
solutions on
sustainability

We align to the United Nations
Sustainable Development Goals
(UNSDG). A new, universal set of
goals, targets and indicators from
the UN over the next 15 years.

Sl is committed to the UN 2030
agenda for Sustainable
Development and looks to
partner with like-minded partners
to build a sustainable and
resilient future.




About Energy & Industrial (EIN)
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Industrial Clusters - Transformation



Major Trends Facing Industrial Clusters/Parks

[}
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Industrial Clusters - Impetus to decarbonise
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Chemicals & Petrochemicals industries
is one of the major energy consumers
across all other industries

Heavy industries (comprising of
chemicals/petrochemicals/ironysteel/
minerals etc. constitute about 50% of
all global final energy consumption

In 2021, the European Union (EU)
Parliament also approved the inclusion

of shipping into its Emissions Trading
Scheme.

High Energy Consumption

Fagure 2.1 Ersimpy Cormmrption by Leder

Prim Cormrsion by Drodlne Seckr B
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The industrial sector is the major global

energy consumer since 1550 till date.

The industrial sector consumes about
one third of total energy consumption

by end use sectors

According to BP's analysis, the use of
electricity and hydrogen will grow

significantly, particularly in industry.
Souroe: LIS ElA

Industrial cluster can become
a critical player in accelerating
the path for the world to
achieve net zero

High energy consumption in
industries will continue to be
trend in decades to come



Major Trends Facing Industrial Clusters/Parks S suraae

High Fuel Consumed but Low Electricity Usage

= About 40% of the total energy
consumption in industries is fuel

consumed for energy production
Share of 1otal estimated industrial energy consumnption, 2017,

* Industry consumes the most energy

= . e but only about 20 percent of the Major opportunities exist to
EBEwr » n e consumed. br:industry. electrify the industrial parks/
electrici =
, " _ ; manufacturing hubs
I S st Men | potential o electify
N g . manufacturing

*  Full electrification of an industrial site
relies on relatively low power prices,
combined with supportive regulation

Climate Change - Global Sea Level Rises

IPCC Report states that extreme
sea level events that occurred

Source: Mokinsey
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once per century in the recent past Petrochemical & Industrial
are projected to occur at least parks within proximity of
annually at more than half of all i

tide gauge locations by 2100 coastal areas will need to
Gl Tneue. ez Laoel o5 account for sea level rises

expected to rise between 0.6 — 0.9
meters by 2100




Major Trends Facing Industrial Clusters/Parks
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Global Supply Chain

Global trade and supply chains are
disrupted and going through an
unusual and massive shock due to
COVID pandemic

Ower reliance on specific production
bases during lockdown has exposed
vulnerability

Supply chain resiliency has become
the most important consideration
for governments and companies

Source: Bloambery

Global trade may undergo more
regionalization to reduce trade
vulnerabilities

Most of world trade now takes place
between country pairs that have
established a reciprocal trade
agreement.

Solrce: Shatsks

Industrial value chain requires
rethink and restructuring in
the wake to ensure supply
chain resiliency

Pandemic, blockages to major
trade routes, energy crunch
etc. has exposed the
vulnerabilities of global trade



Major Trends Facing Industrial Clusters/Parks
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Transition to Sustainable Products

The threat of l'rmunﬂrnhrmunyh = Chemicals will continue to play an
roal, exacerbated by ngaﬂwmnmrummm integral role across a wide-range of

end-markets globally
= Demand for carbon-intensive fossil
fuels is expected to decline.
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e = Consumers would pay more for
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e e Sustainable Products designed to be
reused or recycled (Accenture 2019)
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Low carbon Alternatives

= 260 GW of global renewahle capacity
is added in 2020 during the pandemic

= Hydrogen and biofuels are other
important components of the future
low carbon energy mix.

=  Ammonia will be very important to
meet the industry’s needs.
Additionally, carbon capture
technology will also be pivotal in the
energy transition

Petrochemical Industrial
Clusters will face challenges
and pressure to transit
towards to more sustainable
petrochemical products

Industrial Clusters will also
shift towards the adoption of
more low carbon alternatives

in its energy mix



Planning for a Future Industrial Cluster Su syzeame

Refinement and upgrade of our planning processes and considerations are pertinent to ensure future industrial clusters are

sustainable and relevant

Planning Process
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Master Plan Design

Future Added Considerations

Industrial Symbiosis Climate Change
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Climate Change Resilience



CLIMATE CHANGE RESILIENCE S\j JURONG

Global temperature rise i Shrinking ice sheets Glacial retreat

Decreased snow cover Sea level rise Extreme weather Ocean acidification



Planning for Climate Change Resilience S sussane

While climate change is a global issue, it is felt on a local scale. Cities and municipalities are therefore at the frontline of adaptation,

and this includes industrial clusters and parks.

An Integrated Framework

AT,
mate Impacts on human
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Mitigation & Adaptations

Mitigation involves reduction and/or stabilization of GHG emissions and
their removal from the atmosphere; reducing and stabilizing the levels
of heat-trapping greenhouse gases in the atmosphere

« The goal of mitigation is to avoid significant human interference with
the climate system.

Agriculture is the Food systems emissions
largest contnbutor of  =====*=* * \v¥ggnney) == * contnbute 19-29% OF TOTAL
non-COz GHGs GHG EMISSIONS.

Source: coafs
A

Adaptation strategies can be used to reduce adverse affects and
maximize any positive effects; adapting to the climate change
already in the pipeline

» The goal is to reduce our vulnerability to the harmful effects of
climate change (like sea-level encroachment, more intense
extreme weather events or food insecurity).



Planning for Climate Change Resilience S sursane

A repertoire & diverse range of skillsets are required to combat climate change and improve resilience for any industrial clusters

MITIGATION

ACTION TO REDUCE EMISSIONS
THAT CAUSE CLIMATE CHANGE

ADAPTATION

ACTION TO MANAGE THE RISKS OF
CLIMATE CHANGE IMPACTS

Sustalnable
transportation

Seurce: caloary

CCus Flood Mitigation Coastal Protection
- — - e oag
B g

W 2n f .




Industrial Symbiosis and the Circular
Economy
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Circularity in Industrial Clusters

‘ Reduce resource use
‘ Reduce and re-use waste
f Maximise product output

Micro-Level Meso-Leve! Macro-Levc.al
Within Single .lnFer-Enter;?rlse Between Industr!al Park
Enterprise Within Industrial Park and Town/City
///// T o @ — -
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Circularity in Industrial Clusters S sugaame

IMPLEMENTATION METHODS

Integrated Chemical Value Clean production initiative Inter-Business Industrial
Network Design Symbiosis

Establish complete chemical value chain Emphasis on adopting new innovative Identify and develop opportunities for
from crude oilpintermediates through to technologies which converts waste to re- integrated circular economy between
fine/specialt ' chemicals with u strgam usable material, controls and utilizing diverse existing and future incoming

oy pliers gnsures maximum Edded chemical processing routes with minimal businesses through R&D and project
Valugpcherr:lical products are made and pollutant emission. Prioritize introduction optimization initiatives in the region.
achieves economies of scale in chemical of cllea.m materllals and projects Wh'Ch has

production minimal environmental impact in the

industrial park. Limit number of high
hazard projects and enforce stringent
clean production practices and audits in
the industrial park.
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Promoting Industrial Symbiosis in Industrial Clusters S suraane

Processes Integration

Resources Integration

Energy Diversification
& Integration

Shared Centralized
Engineering Facilities

High-vale
wechiity cherricals
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Circular Economy
Data Information Systems




Energy Efficiency



ENERGY TRANSITION Sy sursana

Demand for Petrochemical feedstocks to gradually displace
fossil-based fuels due to the energy transition and

Renewables expected to be the fastest-growing
associated electrification

energy source
Global primary energy consumption by energy source (2010-2050) Figure 1:Current and announced refinery conversions to biofuels and crude-to-chemical refineries
quadrillion British thermal units eia) |
1,000
800 renewables -
e e 2
— . .
600 - I : -
petroleum and - [ h* 'tl-
other liquids .
400 -
natural gas
200
coal
0 nuclear .
Full pofuets conmversion ks Mew COTEC comple:
2010 2020 2030 2040 2050 Source: IHS Markil = Biofuels coprocessing = COTE retront in et;ung refinery © 2020 HS Markit

* In recent years, refineries have been shut down, converted to logistics
terminals or converted (partially or totally) to biofuels. There has also
been investment in crude oil-to-chemicals (COTC) facilities.

* The integration of refinery and petrochemical facilities provide the
advantages of a diversified product slate and the potential to generate
economies of scale and operational synergies.

* Renewables expected to grow to nearly the same levels
as petroleum and other liquid fuels by 2050

* Growth in renewables supported by falling technology
costs and incentives from government policies



Industries play a major role in energy transition
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The O&G sector needs to reduce its emissions by at least 3.4 gigatons of carbon-dioxide equivalent a year by
2050, compared to “business as usual i.e. 90% reduction in current emissions, to meet global climate change

goals.

How can we prepare for
‘The New Normal’?

Shifting Supply and Demand
Trends

Source: McKinsey; SJ Analysis

Pandemic has brought about a
demand downturn in
construction and automotive
sectors.

Large degree of uncertainty and
opportunity lies in the gas
market where gas increasingly
displaces coal in power
generation.

The Energy
Transition

Green

Infrastructure
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The Energy Transition and

Green infrastructure

Industry and society as a
whole is faced with an
urgent need to focus on
sustainability and
decarbonize.

Green infrastructure
(renewables) is expected to
have a greater impact on
job creation with a rise in
the ESG agenda globally
Electrification presents
tremendous opportunity to
reduce emissions and
combat climate change.
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Industrial Clusters are the Hardest to Abate Category of Industrial Emissions S JURONG

Average annual CO2 reductions from 2020 in the Net Zero Emissions by 2050 scenario

o 20 e s Changes in energy service demand from economic and population growth
S ® Behaviour and avoided demand
o :-l Energy supply efficiency

Buildings efficiency

|
0 ——:——-—-—-— | Industry efficiency
— | Transport efficiency

1 = Electric vehicles
) ! m Other electrification
220 ererenenenenenenesssssins SRR S ... S ... 7o |
1 W Hydrogen
_— : ® Wind and solar
o
==

A suite of technologies are needed
to achieve the NZE scenario, of
which Renewables and
Electrification are expected to
make the largest contribution to
emission reductions , followed by
Carbon  Capture, Hydrogen,
Energy Efficiencies, and Biofuels

I'm Transport biofuels
. 17 Other renewables
| m Other power
1 @ CCUS industry
|  CCUS power and fuel supply:

2021-25 2026-30 2031-35 2036-40 2041-45 2046-50 Net emissions reduction

Energy innovations help reduce total global energy consumption to mitigate
Source: IEA the increased demand from population and economic growth



An Example of Integration of DERs to Achieve Lower Carbon Footprint S JURONG

CO2 carbon

-Anacrobie— /'T*/;j'\ footprint ‘.{’(f’ ™
digester L\\j,] reduction \ : l;}
W 4 3 6 )
- Gasifier il o o
Food Waste |+
Distributed Energy H
Management Waste B
System i Heat
Energy Power [{%}m
| @ ® =
Renewables Energy Steam
Energy Storage District Cooling
System gndoor & Outdoor) .
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% 1 l: J l\ V$ :Ii
” Lithiom g >0
Water turblne Solar — Wind turbine based ESS Flow ESS Cryo- Polygen
I Hybrid System
Surface run off water
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Advanced algorithms enable users to drive energy efficiency S JURONG

Supply Side Management Data Driven Insight Demand Side Management

* Turbine power * Load Forecasting * Industrial Load
generation *  Supply Forecasting * Building load (Air
*+ Solar PV * Asset Failure Prediction conditioning, Heating,
* Wind Thermal * Benchmarking lighting)
Storage * System Economic * Storage system
» Electrical Storage Dispatch (Thermal, Electrical)
*» Others DERs * Curtailable Load * Building Grid
Availability

<=

Grid Resilience & Market Monetization

Demand response program, Interruptible load program
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Digitalization



SMART INDUSTRIAL PARK S sz

Architecture for Smart Developments

BUSINESS GOALS

SOFT INFRASTRUCTURE

INDUSTRIAL PARK SYSTEMS

PHYSICAL INFRASTRUCTURE
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SMART INDUSTRIAL PARKS

Smart Space, Smart Features

Smart Industry is at the heart of the Fourth Industrial
Revolution. Smart Industry offers the possibility of sharing of
information, resources, office spaces and training within a

0‘ Smart Energy allows energy Smart Industrial Complex, allowing the best expected outcome

from traditional and green to be produced for all parties involved.
sources to be stored and
managed efficiently for greater
energy, reliability, resilience
and independence

@
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NB-loT or 5G as a commercial
telco offering. Businesses,
tenants and operators can
deploy sensors connected to
their respective back-ends at a
lower cost. NB-loT or 5G is
critical to enabling modern
sensor or ‘Fog’ sensor arrays.

Sy
. £ &d :g  Sensors can be used to monitor
Smart Surveillance , 3 NG x :

A - N =B the water level in water bodies
leverages on video ~ " to trigger overflow and flood
analytics to detect i : warnings in advance. Smart
ab_"ormalft'es or @ . . platforms can use the data for
misbehaviours ‘ g y N “ public advisory and dynamic

route planning for commuters
and other road users.
and industries
Sensors in waste bins and collection ™ Smart Street Lamps: With sensors and intelligent
points transmit real time information ( control, light levels can be adjusted for different
to allow for on-demand waste conditions and human presence, saving energy and
collection and dynamic routing of providing a better user experience. Failure of lights can
waste collection vehicles. also be detected with repairs triggered automatically.
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OVERLAYING MASTERPLANS WITH SMART SOLUTIONS S\j SURONG

Integrated Command Centre for
park operations & security

Artificial Intelligence-powered
traffic management

-

S

- iy Sl e s SRR R = -

-

Biometric access control system
for tightened security
e

Smart lamp poles as basis
for sensor network

Vehicle electrification to reduce 3] S S 9. 2 ; Renewable energies for eco-

Y LN 3 : s
carbon emissions ’ ; : ‘ \ sustainable operations
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Pandemic Resilience



VULNERABILITIES UNCOVERED BY THE PANDEMIC SJ SURBANA

JURONG
Traditional efficiency-driven supply chains were inflexible and struggled to
adjust to the supply & demand shocks

Acceleration To Supply Chain 4.0:
Ensuring Agility And
Sustainability As We Forge A New Longer Delivery Times Reflect
Way Forward Supply Chain Disruptions

Rahul Aggarwal Brand Contributor
MNOKLA  Nokia Industry 4.0 BRANDVOICE | Paid Program

IMFBlog

OCTOBER 25, 2021

THESTRAITS TIMES BUSINESS

FOR SUBSCRIBERS

Rising demand, global supply chain
disruptions drive logistics firms to
diversify and expand
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Global value chains built upon complex interconnectivities also SU JURONG
increased interdependencies

GLOBAL Q
TIN IS D =

SOURCE /| ECONOMY
US Ford, GlobalFoundries to

Chinese firms in Vietnam face logistics disruptions, labor shortages collaborate on chip production;

global shortage to stretch into
2022

Author: Adam Yanelli

Chinese firms face persistent labor shortages, logistics woes
By Zhang Dan and Liu Yang

201/1/18

= (ONSTRUCTIONWEEK 1 1 fYind & g q

Mercom India

Growth of Domestic Solar
Manufacturing Hindered by Global
Supply Chain Disruptions

The rise in raw material prices and freight charges have been challenging for domestic

Supply chains move from globalisation to regionalisation bl oot iBbdfiyeopal ol i apidddo

EY SEL Il
| A

| b POWIRIO 8T &
- SCHUCO > e ia
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1% 1 e

V Raju, senior VP CL, chemical, pharma & food sector, Avvashya CCl Logistics, on
regional supply chains
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MULTI-PRONGED APPROACH TO STRENGTHEN RESILIENCE
WITHOUT COMPROMISING COMPETITIVENESS

DEVELOPMENT PLANNING

Masterplanning should be done in a purposeful and
tactical manner to provide companies with the
flexibility to adjust manufacturing operations or
capacities. This can be done through land planning with
buffers, taking into consideration accessibility to major
distribution channels and export facilities etc.

CENTRALIZED SERVICES

Centralised provision of supporting services in the
industrial park can provide economies of scale,
operational efficiencies and allow companies to focus
on core activities.

Digitalization can provide innovative solutions to allow
supply chain visibility and improve flexibility and speed
up response. The ability to get a more complete profile
of component sources and make the supply chain more
transparent and predictive can mitigate the “bullwhip
effect”.

- RESTRICTED & COMNFIDENTIAL -
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STRATEGIC POSITIONING

Strategic positioning of the park to enable
clustering of complementary activities can
catalyze industrial symbiosis and create a self-
sustaining ecosystem.

EMERGENCY RESPONSE &
BUSINESS CONTINUITY PLANNING

Risk events that may create catastrophic impact or
extensive business disruption should be identified
and response plans prepared in collaboration with
stakeholders. This will facilitate swift and
coordinated responses to incidents and reduce the
downtime and loss of business revenue.



Value Proposition



Complete Value Chain Delivery

Our value proposition

@ PLAN & DESIGN

1) pEVELOP

Surbana Jurong and our
member companies
connect and collaborate to
assist our clients solve their
challenges through our
multidiscipline technical
expertise across all phases

of a project’s lifecycle.

Our single vertically integrated -
delivery system provides access to =
over 15,000 experts across our (o]
global family of brands. *‘&

Fe
C
- RESTRICTED & CON¥I DgN‘I'mLF:



Complete Value Chain Services

Our value proposition

PLAN & DESIGN DEVELOP DELIVER OPERATE & MANAGE
Concept & Feasibility Studies Architecture & Landscaping Project Management Smart City Solutions
Master Planning Engineering & Specialist Services Construction Engineering Facilities Management
Development & Quantity Surveying & Site Supervision 8 Asset Enhancement
Project Financial Services Cost Management Contract Advisory Safety & Securnity Services
Sustainability & Defence Services &
Environmental Consultancy Training Solutions

SUPPORTED BY OUR FAMILY OF SPECIALISTS

®
S SURBANA
JURONG
Aé{hﬁ atelier ten BrH [x][7][r] perostruer  Rrovensidcop  GAA g i SMEC
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Contact us to create a smart,
sustainable and resilient future.

TAN Wooi Leong
Senior Director, Energy and Industrial
Email: wooileong.tan@surbanajurong.com

*
Su SURBANA
JURONG

surbanajurong.com



