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—RIRILF—ER A.
1-A PRIMARY ENERGY SOURCE NATIONWIDE PRIMARY ENERGY MIX —

OUAR=ILD IR —RIIBHMNGBSNEELDOHTILVS

2 Primary Energy Consumption, B Primary Energy Consumption,
by Energy Source, 2021, % - by Energy Source, 2011 — 2021, %
Singapore is highly dependent on oil as a fuel source, Oil has retained dominance for 2011-2020, at around ~86.5%,
accounting for 84.9% (70 mtoe) of all energy consumed. with a slight YOY growth of 2.8%. With Singapore’s
Natural gas consumption comes in second at 13.9% (11.5 decarbonizing plan, the switch from oil to natural gas can be
mtoe), followed by coal and renewable energy (RE) observed from the growth in consumption mix of 3.8% YOY.

accounting for 1.2% (0.9 mtoe)

2011 2016 2021

Il oii B Natural gas Coal B Renewable Energy Unit; mtoe I oil I Natural Gas Coal HEE Renewabl Energy

Note: mtoe= million tons of oil equivalent
Source: bp Statistical Review of World Energy 2022, Energy Market Authority 2022
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1-A PRIMARY ENERGY SOURCE NATIONWIDE FINAL ENERGY CONSUMPTION

BRIRILX—BEEICBLVTEIEZEEY I—IAELIKREL

Final Energy Consumption,

by Energy Source, 2020, %
Petroleum products are the leading energy product consumed
at 58.5% (8.7 mtoe), largely driven by industrial demand.

Natural gas comes in second at 11.0% (4.4 mtoe), primarily
being used for electricity generation

1.20%\\\\\

29.3%3

Coal and Peat =~ Electricity [l Natural Gas [l Petroleum Products

Source: Energy Market Authority 2022

Final Energy Consumption,
by Sector, 2020, %
Commerce and services (1.6 mtoe) and Households
(0.7 mtoe) lead in electricity in terms of % mix. However, in
absolute terms, Industrials lead at 1.8 mtoe, and consume

74% of all petroleum products (6.4 mtoe) followed by transport
at 26% (2.2 mtoe)

88%

NN 100 NNNN

Commerce
and Services-
related
Households
Industry-
related
Others
Transport-
related

Coal and Peat NN Electricity Bl Natural Gas Il Petroleum Products



—RIRILF—ER A.
1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS —

OOAR=IIET)—2TS5 22030 %K

Policy 7)) Overall

o SURKR—ILOIRLE—TIBERGIL. EES B1-0IHE Shizk
#TY, COBER. TRLE—TIBFEMAERIL, oA R—)L

Energy Market Authority (EMA) Act 2001 DIRINF—E72—IZHT 5K EBEROBHEH TR
e EMAIL, BA. AR, BRIEXRARFTAUNG)HEDIRIILX—THIEDEE
EHHZIES
National Energy Policy o VUAR—IBRFICEDIRILF—EY 2 —DiEH/AEZERLI-BER
o IRIF—HREIRNF—EHZRET H57-HIZ2013FICEAEH
Energy Conservation Act foikfE, COEREE. EXRMMAEEEBFAOHEBA T RILF—HEDM
FICRYMBO S LEEBMAT
Long-Term Low-Emissions Development Strategy o EHIHSHRBIEDOIRFIFITY , LEDSIE. BEMRHTRX (GHG) DHEH
(LEDS) B & FiRrl e G IRFREEMIL S € 5 - O DR A 1R BERAR
Singapore Green Plan 2030 o VUAR—IVBRFA2021F (ZF T L F- i Al BE4 BB R 15 B AR
Enhanced 2030 Nationally Determined Contribution o COHFHENE—Y %2030F & Y HAIMEILIZL T. 2030FENDCO2#EH
(NDC) E%#16,0008 F UANLHIBT AEWVWSH-LEEZRE

Source: ZFE2RIFH & Y ADLIERK
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1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS —

J1)—>2F5 2Tl “City in Nature”/”Energy Reset“/”Sustainable Living”/”Green
Economy”/”Resilient Future”’ 520 & LTLVS

@ Singapore Green Plan 2030

The Green Plan aims to mobilize ambitious and collaborative efforts to address climate change
Overall and work towards achieving the country's net-zero emissions goal. It composes of five main
pillars: City in Nature, Sustainable Living, Energy Reset, Green Economy, and Resilient Future.

City in Nature: Focusing on conserving natural capital and enhancing animal welfare standards
Energy Reset: Aiming to use cleaner energy sources across all sectors

Sustainable Living: Reducing carbon emissions and becoming a zero-waste nation

Green Economy: Transforming company to be energy and carbon efficiency, while seizing
opportunities in the green economy.

e Resilient Future: Aiming to bolster coastal and flood defenses, enhance food security, and
mitigate urban heat increase.

5 Pillars

Target

e Enterprise Sustainability Program: Aim to help developing sustainability capabilities in
Initiatives enterprises, strengthening sector-specific capabilities, promoting sustainable development
initiatives
¢ Leading Centre for Green Finance: funding public sector green infrastructure projects
Support targeting to become a leading center of green finance internationally
WEERIIEESIN o Solar Deployment: targeting to increase solar deployment, increase in the deployment of
energy storage to address solar intermittency and enhance grid resilience.

Key Notes

@ GREEN PLAN
and

Source: SG Green Plan
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1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

BAETREIRILF—DEATIE. KBXTOREBEZHV)—2IRILXT—DOFRICHZEAN
B EELE

Y #RE R =558 smEm - 3 = @ I ILF—/
B 488 < SR BEICHT HE T
City in Nature o (~30F)FREDIEBAIZ21EL L. 1005 KR ZHER~
(BT D BARRER)
Sustainable Living o (~30E)BEOHEESARSERFERT S LT, ( SEZ 2N )
(BRI BEA A JE D HE ) BREFERICAEDLIOHEMEDEE ZE75%IZHHK

o (~30%F)EHIITHIZE D = % #30%H15E

MR - TRAIARD

L Uy
Energy Reset o (~30F)LEFEED T RILX—HEIS%HIR/EY DK EIRB0% 1L
V=S IRLE—OFA) e (~0E)BREMEOTERA > kSR~ 405 NIBEEDOF
o (~SOEMATMDIRE & BE2%FNA AT 4 —H LTS5 > kDI KEH
AE
o (~25F)KEBHXTOREEFHIEN
> EK PR |
Green Economy . RERELEXETOISLAERIT Y-V T 7 A F U ANER
(T —UEEDRE) e BRI/ A= 3 VT U8—T 54 R2025EFHEICESE
50—\ L OB BRI R~ D REE £ EHE THRILE—EY
FEOY L
\ J
Resilient Future o 2030FFETICEBHBREZNOY —R—XT30%IZ5|IETHITS

(LY T MERFEDIEBE)

HAT2021F 2 A RT[V V AR—IL - 51— TS5 22030]
LIRIYAZ=IRILF—IRT A2+ (HEMS=Home Energy Management System*>BEMS=Building and Energy Management System® & 375 £ D &%) 9



—RIRILF—ER A.
1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS —

T, BEXRARARICE-TWAIRBEZKRTRAICEZVRASHELITEHL

= Singapore National Hydrogen Strategy

Timing 2022 — 2050

Singapore is targeting net-zero emissions by 2050 and enhancing energy security by considering
Overall hydrogen as a critical factor. Hydrogen has the potential to meet up to 50% of Singapore's
power demands.

In order to meet 50% national power demands in 2050, the government will focus on:

e Experimenting with the use of advanced hydrogen technologies at the cusp of commercial
readiness through pathfinder projects

Investing in research and development to unlock key technological bottlenecks

Pursuing international collaborations to enable supply chains for low-carbon hydrogen
Undertake long-term land and infrastructure planning

Supporting workforce training and development of our broader hydrogen economy.

Points

Key Notes

e Domestic Impact: Low-carbon hydrogen can complement Singapore's power mix and play a
crucial role in decarbonizing industries.

International Impact: Hydrogen hold promise as alternatives to fossil fuels in the maritime and
aviation sectors, where Singapore's status as a prominent port and air hub positions it to drive
global greener transitions.

Impacts

10

Source: Singapore National Hydrogen Strategy



—RIRILF—ER A.
1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS —

FERRORABEIXAFTRIZKELTE Y., HELIXCOBEEMNLIES <K< RAH

2 Historical Electricity Fuel Mix @ Forecast Power Generation Mix
- 2011 — 2021, GWh 2016 — 2040, TWh
In the 2013, SG opened its first LNG terminal, leading to a >
sharp increase in natural gas in the electricity mix, from 78.0% cod | o7 Codl o7
(2011) to 95.2% (2016). As SG transitioned away from fuel oil, T =’ rom 2.1% :"““'a' o =
a sharp decline from 19.4% (2011) to 0.7% (2016) TR L oo 01y W ORI >
can be Observed Petroleum Products 0.3 Natural Gas L% Petroleum Products 0.3
— | Renewable Energy 5.9%
@ pm—=t === Petroleum Products -0.1% r-lj -=-

55,788

2011 2016 2021 2006 1 2021 | 2025 2030 2035 | 2040

coal M Natural Gas BB others [l Petroleum Products Coal M Natural Gas E8 Renewable Energy Il Petroleum Products

Note: Renewable energy incl. of Solar, Hydrogen and Biomass
Source: Energy Market Authority 2022, EMA Annual Report 2012, 2017, 2022, EMA 20th Anniversary Book 11



—RIRILF—ER
1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

BAETRIRLF—OPRTIE, KBEASPDICHESERRAEND

2010 — 2030, RE Energy Mix

Energy source group Storage Solar ® Hydrogen Electrolyzer
3.0

2010 2015 2020 202>

Note: Renewable energy incl. of Solar, Hydrogen and Biomass
Source: Energy Market Authority 2022, EMA Annual Report 2012, 2017, 2022, EMA 20th Anniversary Book

2030

A

12
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—RIRILF—ER
1-B PRIMARY ENERGY SOURCE _ FUTURE POLICIES AND LAWS

List of Renewable policies in force

=9 Policy for RE

APL

Type of policy

SIEHIE Strategic Regulatory Fiscal/Finan- Education, ol tErge!
Planning instrument cial incentive R&D
1 |Energy Innovation Research Programme (EIRP) 2012 In force X X Multiple RE sources
2 |Experimental Power Grid Center 2011 In force X Multiple RE sources
3 | Energy National Innovation Challenge (NIC)Singapore 2011 In force X X Multiple RE sources
4 | Solar Energy Research Institute of Singapore (SERIS) 2008 In force X Solar
5 |Solar Pilot/Test-bedding Programmes 2007(April 15Y) | In force X Solar
6 |Energy Innovation programme office (EIPO) Singapore 2007 In force X Multiple RE sources
7 | Clean Energy Research Programme (CERP) 2007 In force X Solar
8 |Innovation for Environmental Sustainability(IES) Fund 2001 In force X Multiple RE sources
9 |Tax Incentive for Energy- Saving Equipment 1996 In force X Solar
10 | Joint Research with Tertiary Institutions 1991 In force X Multiple RE sources
11 |Energy Recovery from Biomass in Municipal Waste 1979 In force X Bioenergy(Biomass)

Source: Organisation for Economic Co-operation and Development/International Energy Agency, IRENA

13
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EtBEITRILX— A. |.

2-A FOSSIL FUEL ENERGY _SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

DUAR—=IVIEEHEROBMEAS N EHEH

Rate of domestic production and import/export of fossil fuel energy (2020)
\\}\X&I e QUL e 0_0__..______\\\?§§
. = -
§\\\\\\\\\§ ”””””””””””””” e 93,9 B (e §\\\\\\\%
o \47’047-3\§ \46,136.{\%
L e
0.0 931778.6\§ &\\\\\\\\\\\\ ””””””””””””””” 582.8 W17682.8N
Natural Gas \\\\\\\\\Q o 530%\\\\\\\%
(ktoe) \10,208.6%\ \10,261.&‘%
0.0 \\ \\
Domestic Production Import Export Stock change Primary Supply

ote: Net domestic consume may not necessarily add up due to statistical adjustment and rounding
ource: Energy Market Authority 2022 15
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2-A FOSSIL FUEL ENERGY _SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

ARIFBMAIZE-TILNS

@ Coal Production, trade & consumption trends
il 2009 — 2021, Short tons

APL

900 - 855 851

800 - 763
707 726

700 |
600 -
500 - 470
400 -
300 1
200 A

100 A 43

ol 0 0o ° mmm
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Source: Worldometer, the Global Economy

811
772

2019 2020

824

2021
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2-A FOSSIL FUEL ENERGY _SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND —

DUAR—IWVEERRBE TGO, HFOLEEITEITBRAICE-> TS

1B Crude oil & other liquids production, ,trade & consumption trends Comments
2015 - 2030, 000’s bpd
Production — — Net export Consumption e Singapore does not produce any oil
L 000 _976 977 978 978 979 013 on its shores and meets domestic
, 830 863 892 908 904 894 881 868 853 g4 ponsumptlon demands through
imports

e Singapore being an Oil & Gas trading
hub, also engages in re-exports

500 e The drop of demand of 149,000 bpd
for oil in the 2019-2020 period was
due to COVID-19

12 13 e With efforts to cut down on oil usage,
, : : : : : : : : : : : : : , we can see that there is a slight
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 decreasing trend of -0.30% from
2021-2030 with usage peaking in
2024 at 913,000 bpd

-500 A

-830 ]
_863 892 gog .913 -904 -894 -881 -868 853 =

-964 —
,-964 978 -978 -979.7

1,000 1T T T T —

— — —
—_— e e = = e T

Note: Negative net exports means that imports are greater; 2022 — 2030 are forecasted
Source: Fitch Solutions 2022 17



tBEITRILE—
2-A FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

BHAEAICEALTE, EEEXTLIHYHELNREA

Refined petroleum products production, trade & consumption trends
=]

2015 - 2030, 000’s bpd

Comments

1,600 A
1,400 A
1,200 A
1,000 -
800 -
600
400 A
200 A

1,267
="

/995996 997 998 999

Production — = Net export/import balance Consumption

1,483
1,444 —7°° 1,448 1,444 1,428

0

20
-200 A

-400 A

[~

-600 -

1527%016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

-356

\\\-4\48 -485 -449 475 _500 -481 '463 '452 '448 -440 '429 '429

\~”\'\527 '562/ __________________
—

—

Note: Negative net exports means that imports are greater; 2022 — 2030 are forecasted
Source: Fitch Solutions 2022, Press Release 2019, 2023

e Due to Singapore being a refinery
hub in SEA, refined petroleum
products production mirrors that of
crude oil consumption
— Adrop of 15.1% (150 bpd) from
2019-2020 due to COVID-19

— 2020-2024 production peaks at
933 bpd, fueled by the opening of
ExxonMobil and Neste
Corporations new refineries with
expanded capacity

— Consumption trends fluctuatesin
the short term around ~1,400 bpd
from 2020-2024 due to instability
caused by Russia-Ukraine war as
well as the impact of inflation

e Despite a slightly decreased growth
of -0.29% from 2022 -2030,
companies in SG are expanding their
capacity, not hampered by the lack of
land

A

18
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2-A FOSSIL FUEL ENERGY _ SUPPLY RATE AND FUTURE FORECAST OF DOMESTIC DEMAND

RKARAAMAEXSEREMT A ENFTRIATWS, INTEI3BEHEELENNMTSM4Y
DFVICE DT, PUHR—ILOLNGITHMAKEENEES

Dry natural gas production, trade & consumption trends comments
2015 — 2030, bn m3
Production Net export/import balance Consumption 4 Singapore does not produce any dry

natural gas on its shores and meets
domestic consumption demands

6 157 160 161 through imports

142 143 145 148 150 15.2 154 15

i ] 13.5 13.8 . . : .
15 12,932 13.4 e Singapore being an Oil & Gas trading

hub, also engages in re-exports

10 e Despite COVID-19, there was not a
drop in demand in the 2019 - 2021
5 1 largely due to natural gas being used
as a fuel source for energy
0 generation

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 e With efforts to cut down on oil usage,
we can see that there is a constant
increasing trend of 1.53% from 2015
-2030, for natural gas as SG
-10 A 12 transitions to becoming more

432 134 -135 .13 14.2 dependent on natural gas for its fuel

143 145 148 -150 -152 154 -156 -15.7 160 -16.1  source

Note: Negative net exports means that imports are greater; 2022 — 2030 are forecasted
Source: Fitch Solutions 2022 19
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2-B FOSSIL FUEL ENERGY _IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

ARBAEAS >V FROT7HRID

=
X

=

Coal! trade partners

2021, USD mn

Comments

Il indonesia M Thailand China

60.2
L0%08 0,49

Import

Others*

I ndonesia I Malaysia Hong Kong

0.2
4.8%

Export

Others**

e Coal imports from Indonesia
accounted for USD 58 mn (96.4%) of
the total imports, followed by
Thailand at USD 1.3 mn (2.2%),
China at USD 0.6 mn (1.0%) and
others (0.4%) consisting of Russia,
Germany, France, UK, UAE, US,
Australia

e Coal imports are broken down into:

96.000% - Coal other than
anthracite & bituminous
3.520% - Anthracite

0.034% - Briquettes, ovoids and
similar solid fuels

0.046% - Bituminous

e Coal exports are broken down into:

80.3% - Anthracite
19.7% - Coal other than anthracite
& bituminous

Note: 1) Incl. Coal, griquettes, ovoids and other solid fuels manufactured from coal; * Incl. Russia, Germany, France, UK, UAE, US, Australia; **Incl. Papua New Guinea, Irag, China, Madagascar,

Maldives
Source: Trend Economy 2022

A

20
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EtBEITRILX—

2-B FOSSIL FUEL ENERGY _IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

[FURE A (LR ERA D

Comments

A

2 Crude QOil trade partners
] 2021, mtoe
I us Middle East Others* Il Australasia
M s. & Cent. Africa I Other APAC
America
47.0
6.9
(14.7%)
~ (7.9%) 0.4
(38.5%)
26.5
(56.4%)

0.6
(57.7%)

6.0
(12.8%
3.9

(8.3%)
Import

Export

Others**

e Despite economic growth in recent
years, due to SG’s mission to switch
to natural gas, crude oil imports have
taken a hit. Furthermore, with
declining output, this has resulted in
a reduction of crude oil exports.

e Singapore having one of the best
refining capabilities in the region,
separates inputs into the light
(21.8%), medium (21.7%) and heavy
(3.6%) for export into Australasia and

countries in APAC (undefined)?!

Refinery Input
42,309.3 ktoe

of which

34,905.5 ktoe 7,403.7 ktoe
Crude OF & Notorsi Gas Liguids Other Feedstocks

T i b

Refinery Output
41,422.8 kioe

of which

12,979.9kice  18,542.3kloe  9,900.6 kioe
Waary Ditites Ve

& rasnm Sesas Snimes

Note: Middle East consists of Iraq, Kuwait, Sauida Arabia, UAE, Other M.E. (undefined); *Others incl. of Canada, EU, Russia, Other CIS, Australasia, China, India, Other APAC; **Others incl. of S.

& Cent. America, EU, M.E., Africa; 1) Figures and image are as of 2020
Source: bp Statistical Review of World Energy 2022, Energy Market Authority 2022

21
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2-B FOSSIL FUEL ENERGY IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

ABES S &. APACHID ZEH

Refined petroleum products trade partners
2021, mtoe

Comments

Il cu Other APAC I Australasia Other APAC
B viddle East Others* I china Others**
China

8
29 (10.9%)

(23.9%)

36 46
(39.4%) (66.6%)

11
(11.4%)

7
(10.2%)

17
(18.2%)
9
(12.3%)

e With over 50 years of refinery
experience, SG has a prominent
global oil trading and refining hub,
possesses advantageous attributes
such as a strategic location, robust
financial system, reliable
infrastructure, transparent legal
system, and a skilled workforce

e The country's crude olil refining
capacity stands at 1.5 mn barrels per
day (bpd)

e Three key refineries:

— ExxonMobil's refinery at Pulau
Ayer Chawan with a capacity of
605,000 bpd

— Royal Dutch/Shell's refinery on
Pulau Bukom with a capacity of
500,000 bpd

— Singapore Refining Company's
refinery on Pulau Merlimau with a
capacity of 290,000 bpd

Note: *Others incl of Canada, Mexico, US, S. & Cent. America, Russia, Other CIS, Australasia, India, Japan; **Others incl of Canada, Mexico, US, S. & Cent. America, EU, Russia, Other CIS, M.E.,

Africa, India, Japan
Source: bp Statistical Review of World Energy 2022, International Trade Administration 2021

A
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2-B FOSSIL FUEL ENERGY _IMPORT/EXPORT PARTNERS FOR OIL, COAL, AND NATURAL GAS

RAHRF, BLERZE>IF—X S VTBRRDLT, "L TS VEAL Y FROT7HHID

2,0
<
)

Natural gas trade partners (import)
2021, bn m3

Comments

A

M us
B Angola

Egypt Others
Australasia

1
(15.7%)

3
(58.8%)

(5.9%)

1
(13.7%)

Import by ship

Source: bp Statistical Review of World Energy 2022

Il Indonesia e Imports from Australasia accounted

B Other APAC for 3 bn m3 (58.8%) of the total
imports, followed by USA at 0.7 bn
m3 (2.2%) and then Angola and

Egypt at 0.3 bn m3 (5.9%) each
2

(21.7%) e SG does not export any natural gas
at this point

.
(78.3%)

Import by Pipeline

23
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tBEITRILE—
2-E FOSSIL FUEL ENERGY THE STATUS OF THE INTRODUCTION OF CCT

DUAR—IERARREEMOME/NZEIZ Y FLTLS

Status of decreased coal usage

A

Powering Past Coal Alliance (PPCA)

Singapore Asia Taxonomy

e Launched by MAS to assist Singapore in its e Singapore joined the Powering Past Coal Alliance (PPCA)
decarbonisation efforts at COP26, one of the first Asian countries to do so

— Signed the Global Coal to Clean Power Transition

e Main goal of helping financial institutions identify activies
statement

that can help them achieve net-zero goals fast
e Committed to

— Phase out the use of unabated coal in electricity mix by
e Multiple rounds of consultation with the final version being 2050

released in Q2 2023 — Restrict direct government finance of unabated coal
power internationally

e Coal has made up for <2% of final energy consumption
YQOY for the period 2005 - 2021

e Early retirement of coal-fired power plants

Source: The Straits Time 2023, National Climate Change Secretariat (NCCS) 2021
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2-F FOSSIL FUEL ENERGY _DOMESTIC SALE PRICE OF OIL, COAL, AND NATURAL GAS

DUAR=NIZEWTIIEEA Y ) VERIEKIBEICEFELTWS

Global average monthly WTI spot price Official selling price of Retail Petrol Prices
2011 — 2022, USD/barrel ! Jan 2020 — May 2022, SGD/litre

e After bottoming out in 2020, fuel prices saw a steady increase into e The most utilized grade 95 petrol ranges between S$3.26 (Sinopec)

2021 due to opening of the economy, as well as supply constraints as and S$3.33 (Shell, Carltex), in Jun 2022, up from S$3.16-3.25

refineries could not keep up e The premium grade 98 moved onto break the S$4 mark hitting a peak

e Following the breakout of the Russia-Ukraine war, global oil prices of S$4.04 (shell), for the first time in history, however this petrol grade

saw a spike in demand, which spilled over to the multiple petrol is only used by a minority of cars in SG

grades in SG

= === ==
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80 A I 35 Grade 98

70 - :
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Source: The Straits Times 2022 25
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Town gas tariffs
- 2007 — 2021, US Cents/kWh
— General — Bulk A Bulk B
. 199 \ \ \
s \ 18.7 18\.9 206— 501200 184 ., 188 189 182
20 1172 189 \ / ' | : \ \ 17.0 \ 0.4%
. 16.5 17.9 16.6 \ _
18 1/ 2NN 10 7—"% 174\ 1188 ) 17.1
416.2 — ~. . — 159~
L 15.5 15.6
16 N~
14 -
6.1%
12 A
10 H
8
6
4 -
2
O T T T T T T T T T T T T T 1
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Note: General= consumption of <1 MWh/month, Bulk A= consumption of >1 MWh/month, Bulk B= consumption of >50 MWh/month
Source: Energy Market Authority 2022 26
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Department

8@ Role & responsibility

Ministry

Ministry of Trade
and Industry [MTI]

armm

Energy Division

Develops energy policies and strategies for Singapore's sustainable energy future.
They collaborate with the Energy Market Authority, government agencies, academics,
and private stakeholders to foster competitive energy markets, promote renewable
energy sources like solar power, and encourage international cooperation.

Energy

Market Authority
(Statutory board
under MTI) [EMA]

Economic Regulation Division

Facilitates competition and fair market practices by regulating the electricity and gas
industries

Energy Planning and Development Division

Manages the planning and development of initiatives within the energy sector

Industry Regulation Division

Ensures consumer safety, reliability, and security in the electricity and gas industries

Power System Operation Division

Oversees the power system operations in Singapore, guaranteeing a consistent and
dependable electricity supply to consumers

Ministry of Sustainability and the Environment [MSE]

¢ Enacting laws and regulations to protect the environment,

e Tackle issues such as pollution control, sewerage, drainage and environmental
health

National Environment Agency (statutory board under MSE) [EMA]

Sources: MTI 2023, EMA 2023, MSE 2023, NEA 2023

e Collaborates closely with partners and the community to develop and lead
environmental and public health initiatives and programs

e Main roles are; to improve and sustain a clean environment, foster sustainability
and optimise resource utilisation, uphold stringent public health standards, deliver
accurate and timely meteorological information and foster a dynamic and thriving
hawker culture
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Organizational Chart of Ministry of Trade and Industry

Minister-in-charge of Trade Relations

S Iswaran

Special Advisor

Senior Director
CCIT & Dean, MTI Academy
Peter Govindasamy

Director
Digitalisation Office
Kuhan Harichandra

Director
Corporate Operations Div
Bernard Donald Miranda

Ministry Family
Chief Information Officer, MFCO
Ms Sharon Ng

Chief Information Officer
Corporate Operations Div
Ms Lena Lee

Director
ASEAN Div
Ms Alpana Roy

Director
Singapore-India Partnership Office
Eric Tan / Ms Chan Kah Mei

Director
Southeast Asia & Oceania Div
Ms Wong Yoke Hui

Director
Southeast Asia & Oceania Div
Ms Jeanette Lim

Source: MTI 2023

Lim Hng Kiang

Minister of State
Ms Low Yen Ling

Minister of State
Alvin Tan

Permanent Secretary (Policy)
Gabriel Lim

Permanent Secretary (Development)
Dr Beh Swan Gin

Deputy Secretary (Trade)
Ms JaneLim

Director-General (Trade)
Trade Policy Committee
Ms Ng Bee Kim

Senior Director
Emerging Markets Div & Singapore-India
Partnership Office
Dr Francis Chong

Director
Emerging Markets Div
(South Asia, Middle East & Africa)
Ms Magdalene Loh

Senior Director
Americas Div
Timothy Chin

Director
Americas Div
Ms Denise Pereira / Ms Sandra Soon

Director
Europe & Central Asia Div
Ms Denise Pereira/ Chua Shun Loong
Director
Green Economy Agreements
Chua Shun Loong

Director
International Trade Cluster
Ms Tan Lay Lin

Director
International Trade Cluster
Wong Toon Joon

Senior Director
Economic Readiness Div
Keith HO

Director
Economic Readiness Div (Operations)
Andy Ong

Director
Economic Readiness Div
(Plans & Operations Policy)
Ms Audrey Moo

Senior Director
North East Asia Div
Adrian Ng

Director, China
Ms Edna Tan

Director
Chongqing Connectivity Initiative Office
Tan Lui Hai

Senior Director
Special Projects
Robert Tay

Director
Trade Strategy and Security Div
Ms Lee Yan Ye

Director
Supply Chain and Resilience Div
Ms Carol Chong

Senior Director
Futures, Strategy & Plans Div
Musa Bin Fazalur Karim

Senior Director
Industry Div
Pee Beng Kong

Director
Industry Div (Lifestyle & Tourism)
Ms Jasmine Quah Zubair

Senior Director
Corporate Development
Ms Sharon Tan

Director
Communications & Engagement Div
Ms Andrea Goh

Director
Energy Div
Andre Oei

Director
Resource Div
Dr William Lim

Director (Designate)
Resource Div
Dr Daniel Lim

Deputy Secretary (Industry)
Adrian Chua

Director
Futures, Strategy & Plans Div
(Strategy & Planning)
Ms Tang Zhi Hui

Director
Industry Div (Manufacturing, Connectivity
& Services)
Sanjay Manohar Nanwani

Director
Industry Div (Digital Industry Strategy
Office)
Sanjay Manohar Nanwani

Director
Finance Div
Vincent Leong

Chief Economist
Economist Service
Ms Yong Yik Wei

Director
Economics Div (Economic Insights &
Development)
Ms Chua Boon Loy

Director
Economics Div (Economic Surveillance &
Research)
Dr Andy Feng

Director
Innovation, Research & Development Div
Ms Tay Shi‘an

A

Advisor (Statistics & Special
Projects)
Ms Wong WeeKim

Director
Futures, Strategy & Plans Div
(Future Economy Planning Office)
Ms Lum Hui Zhen

Director
Futures, Strategy & Plans Div
(Intelligence & Future)
Ms Lim Pei Shan

Director
Industry Div (Climate Change &
Sustainability — International)
Ms Fam Wee Wei

Director
Industry Div (Climate Change &
Sustainability)
Ms TangZhi Hui

Director
Innovation and Transformation Office &
Special Projects
Dr Noraslinda Zuber

Director
Enterprise Development Div
Ms Liu Chen

Director
Special Projects
Ms Leow Lav May

Director
Human Resource Div
Ms June Liew
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EMA®D&EGIIZLLT

Qﬂ% Energy Market Authority (EMA)

A

The Energy Market Authority (EMA) is a statutory board under the Ministry of Trade and Industry.
EMA’s main goals are to ensure a reliable and secure energy supply, promote effective competition in the energy market and develop a dynamic
energy sector in Singapore.
EMA has three main roles: 1) Power system operator 2) Industry developer 3) Industry regulator.

EMA is led by a CEO and has five divisions.

Corporate Service Group Economic Regulation

Division
e Builds professional e Regulates primarily the
capabilities and capacity electricity and gas

industries.

e Promote and safeguard
competition and efficient
market conduct.

within EMA.

Source: EMA 2023

Energy Planning and
Development Division

e Develop long-term

energy strategies and
plans.

Growth of the energy
industry and develop a
dynamic energy
landscape.

Drive relations and
cooperation with key
international players in
energy.

Industry Regulation
Division

e Regulates the electricity,

town gas and natural
gas industries to ensure
adequacy and reliability
of supply by setting and
monitoring compliance
to various regulatory
requirements.

Power System Operation
Division

e Arranges for the secure
operation of the power
system in Singapore
and ensures the
security of supply of
electricity to consumers.
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Gas Pipeline Network/Projects

e Singapore’s piped natural gas is imported from S. Sumatra
and W. Natuna in Indonesia (7.2 bn m3) and Malaysia
(2.0 bn m3)

e S. Sumatra, Grissik-Batam-Singapore Pipeline

— 468km ultra-deepwater pipeline, capacity of 650
mmscf/day

— Owned by PT Pertamina (60%), ConocoPhillips (14%),
Petroliam Nasional (14%), China National Petroleum
(6%), Repsol (6%) and Others (~1%)

e W. Natuna, W. Natuna-Singapore Pipeline

— 654km sub-sea gas pipeline, capacity of 700 mmscf/day
(can be increased to 1,000 mmscf/day via mid-stream
compression)

— Owned by PT Medco Daya Abadi Lestari (75%) and
Prime Natuna Energy (25%)

Source: Gas Supply 2022, EMA 2022, Offshore Technology 2021
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Woodlands

NNNNNNN
Tuaspring

......

aaaaaaaaa

-

%N

LNG Pipeline 2 & 3 (40 barg)
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Gas Supply&Sembcorp Gasldgf ¥V FRITHORATAEBMALTH Y, 2028FF T
BHINER IS RAH, Keppel Gasld~ L—L 7 MDPetronas & 2FHsE

Existing imported gas
contracts(Via pipelines)

IOTC]

Latest Comments

e SG currently has 2 long term LNG importers (since 2016), with
exclusive rights to import up to 1Mtpa of LNG each or for up to 3
years (ended Apr 2021)

— Pavilion Energy
— Shell

e To break up the duopoly, ExxonMobil LNG Asia Pacific and
Sembcorp Fuels were appointed as additional term LNG importers

— As of July 2022, SG made available two more import licenses
and accepted bids for them

— This comes on the onset of the piped natural gas contract from
Indonesia to expire before the decade and to develop SG’s
position as a trading and LNG services hub

Source: EMA 2022, The Straits Times 2022, Press releases 2014, 2015, 2017

e Gas Supply has a deal to import around 3.6bcm of gas from

Sumatra, while Sembcorp Gas has a contract with Indonesian
state energy company Pertamina for the supply of 3.36-
3.51bcm of gas (plus a further 0.89bcm from 2010) from West
Natuna. West Natuna has supplied gas as part of a 22-year deal
since January 2001, while a pipeline from Asamera in Sumatra
began supplying gas in 2006.

— As of Oct 2022, these agreements are set to be extended for
a period of 5 years (till 2028)

Keppel Gas current has 3 gas deals with Petronas, the first a
USD 3bn, 18-year contract to supply 1.2bcm annually, signed in
July 2005. The gas supply pipeline will have a 3bcm pa capacity
and will flow from Plentong, Malaysia to the Senoko facility in
northern Singapore. The latest Heads of Agreement (HoA), signed
in 2014, allows Keppel to buy 1 mtpa of LNG for 10 years till 2024.

Pavilion Energy and Petronas signed a MOU in 2017 to explore
opportunities in LNG businesses, as Senoko’s contract with
Petronas ended in 2018
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Existing imported gas
contracts(Via pipelines)
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Future plan

A

e LNG terminal: The Singapore LNG terminal is the country's first
regasification terminal and came online in 2013. The terminal has
four tanks, two jetties and an additional regasification facilities with
throughput capacity of 11 Mtpa. It futher has the ability to
accommodate 3 more storage tanks with a total capacity of 15 Mtpa

e Oil refineries

— Singapore has three large refineries: ExxonMobil (605,000 bpd)
at Pulau Ayer Chawan, Royal Dutch/Shell (500,000 bpd) refinery
on Pulau Bukom and the Singapore Refining Company (290,000
bpd) refinery on Pulau Merlimau

Source: ITA 2021, EMA 2022, Press Release 2019, 2023

e Oil refineries: Exxon Mobil is expanding its capacity in its largest
refinery with an investment will add 20,000 bpd of ExxonMobil
Group Il base stocks capacity, which includes EHC™ 50 and
EHC™ 120 grades, in addition to a new high-viscosity Group Il
base stock. Estimated to resume operations in 2023

e Neste Corporation newly expanded refinery opened in mid-April
2023, doubleing its capacity to bring it to a total of 2.6 MT/year, of
which 1 MT could be sustainable aviation fuel (SAF) which
strengthens its position as the world’s leading SAF producer

e LNG terminal: SG is investing over US$500 million to expand its
existing LNG Terminal. This expansion is part of Singapore's
strategic goal to become a leading hub for natural gas trading and
trans-shipment in Asia. Upon completion of all phases, the terminal
will have a capacity to handle nine million metric tons per year,
positioning Singapore as a potential LNG bunkering center in the
future.
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898 Cumulative RE Capacity for Singapore
chl 2012-2022, MW

Il solar I Solid biofuels Municipal waste

CAGR

172 208

| e 70
197 4.9%
128 128 128 128 128 128 128 128 128
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: IRENA 2022 35
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Capacity and No. of
systems as 1Q 2022

Installed capacity (MWp)
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e As of the end of the first quarter of 2022, Singapore's solar PV capacity was primarily
dominated by the non-residential private sector, accounting for 61.7% (413.1 MWp) of the
total installed capacity. Town councils and grassroots organizations held 28.3% (189.6 MWp)
of the capacity. Public service agencies and residential installations contributed 6.7% (45.2

MWp) and 3.3% (22.1 MWp) respectively.

e During the same period, Singapore had a total of 5,455 solar PV installations. Town councils
and grassroots units comprised the majority with 48.9% (2,668 installations), followed by
residential installations with 34.7% (1,891 installations), and the non-residential private sector
with 13.0% (707 installations). Public service agencies made up the remaining 3.5% (189

installations) of the total installations.

Source: EMA 2023

A

fr=) Distribution of Solar Installation

C@U

In Singapore

Total Number of North 0

Solar Photovoltaic

(as at end QI 2022) Total

5,455 Installations 85,781.8 kwp

of which

3,564

. . Total
Non-Residential

838 Installations

1,891
Residential 763

West @

Total

319,697.9 kwp

Non-Residential Residential

318,402.9 kWp  1,295.0 kWp
Non-Residential Residential

Total
1040 installations

404 635 /
Non-Residential Residential :

Central e @ ] .

Total

54,834.1 kwp

44654.4 kWp  10179.7 kKWp
Non-Residential Residential

Total
1,225 Installations

1,126 99
Non-Residential Residential

84,889.8 kWp
Non-Residential Residential

North East @

Total
77,681.5kwp

72,046.5 kWp  5,634.9 kWp
Non-Residential Residential

Total
1,555 Installations

813 742
Non-Residential Residential

Total Installed
Capacity
(as at end QI 2022)

670,093.9 kwp
of which

647,970.7
Non-Residential

22,123.3
Residential

East G

Total
132,098.6 kwp

127,977.8 kWp  4,120.8 kWp
Non-Residential Residential

Total
798 Installations

458 340
Non-Residential Residential
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Kranji Floating Solar

Unknown Solar PV Unknown Solar PV Unknown Solar PV Unknown Solar PV

Upper Pierce Floating Solar

|
|
I| Capacity (MW) 82 Capacity (MW) 14 Capacity (MW) 112 Capacity (MW) 176 Capacity (MW) 207 Capacity (MW) 5
|
| Start up date 2024 Start up date 2024 Start up date 2025 Start up date 2026 Start up date 2038 Start up date 2024
I status Approved Status Unannou Status Unannou Status Unannou Status Unannou Status Approved
1 nced nced nced nced
i L _ — L -
Pandan Floating Reservoir PV = Sl = \ Lower Seletar PV expansion
Hizon ki No. 35 - S -
Capacity (MW) 32 NI ( Capacity (MW) 80
-
Start up date 2025 = Start up date 2025
Nusajaya
Status Concept Tt oals Status Concept

Jurong Floating PV Pilot

Capacity (MW) 1
Start up date 2023
Status Fin. Close

SolarLand 1 Extension

Capacity (MW) 20
Start up date 2024
Status Approved

SolarLand 4 Tender

Capacity (MW) 73
Start up date 2028
Status Concept

Note: Colours are purely for visualisation and do not hold any meaning; 1) Non-exhaustive

Source: Rystad Energy 2023

Singapore Green Methanol

Capacity (MW) 30
Start up date 2025
Status Fin. close

Battery Storage unit x3

Capacity (MW) 72

Start up date 2030-39

Status Unannou
nced

Semakau Landfill Solar

Capacity (MW) 58
Start up date 2026
Status Concept
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Development of Biomass

) Future Plan
Production
e Due to its size, and lack of agricultural land, SG has an ¢ Singapore has negligible local market. The produced biodiesel will be
underdeveloped biomass potential mostly for export.
¢ As quoted from Dr Thomas Reindl, Deputy Chief Executive Officer at ¢ Neste Corporation started commercial production at its 1.3 mtpa
the Solar Energy Research Institute of Singapore (SERIS) in the renewables fuels expansion project in Jun 2023

National University of Singapore (NUS), “In the absence of other
renewable energy resources such as wind, hydropower, or biomass,

harvesting the sun’s energy is the most viable form of green
electricity generation in Singapore” — Neste is a Finnish company that produces renewable fuels largely

from waste and residues from food industry like used cooking oll
and animal fat

— The plan will boost Neste’s sustainable aviation fuel capacity by
up to Imtpa

— Which is consistent with the government’s plan on developing

more solar installations across the island
e Royal Dutch Shell is planning to build a biofuels plant in Pulau

Bukom with a capacity of 550 Mtpa to help meet its emission of goal
halving by 2030 (pending final investment decision)

e There has also been decreased global investment in RE R&D,
leaving initial interest in bioenergy to wane

¢ |Initial feasibility test of using biomethane in current natural gas-fired
CCGT plants were a success. However, cost-reductions could not be
quantified, resulting in an underdeveloped supply chain

— The plan will produce diesel for road transport, aviation fuel or
chemicals

— At the same time, Shell cut its crude-processing capacity at
Pulau Bukon

Source: EMA 20th Anniversary Book, Singapore Energy 2050 Committee report, Reuters 2023, Bloomberg 2021 38
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Annex A - Infographic on Charting Singapore’s Net Zero Future LEDS/NDC® E&EH&’&ZOZZEX?—E Hj
i ZTOHRELT, UT4D0ZIRE

Charting Singapore’s Net Zero Future
Achieve net zero emissions by 2050 Reduce 2030 emissions to 60 MtCO.e Y r::ﬂi % . ﬁ 5% . *i ‘% 0) % E ( ﬁ T * tt $ I'EJ J: .

Long-Term Low-Emissions Development Strategy (LEDS) after pecking emissions earlier . : _Lj] 1 o) rl] J: ~ﬁ % 0) ﬁlj }i)
- 2030 Nati ined Contribution (NDC) H 725h 532 N 4 NUINE
L i N 72 . E } o= A 4 /L
Jﬁﬁ&aﬁ%M ot e sl ’

Accelerating Low-Carbon Transitionin Industry, Economy and Society = A —
Catalyse | Investin 1 Pursue effective Adopt low-carbon practices é [ J 1.~ J 0) ] K ‘iC C U S

business transformation low-carbon technologies | international cooperation * Green commutes via public H
« Sustainable energy and chemicals hub « Carbon Capture Utilisation and Storage Pn(!l'haﬂvhamﬂnn MOskEia e e  ANSPOTE, Walk-Cycle-Ride 7‘\ >
—
in conjunction with industry 1 - Low-carbon hydrogen high quality carbon credits & cleaner ENergyVelMties™ == mui: fm r-

-
- | « Grants for energy efficiency and I— Solar and energy storage systems I Regional power grids for green energy
=Ml emissionsreduction =090 e e =T = =
—_- -,

o ERRWBNZERT
o ERFHE~NDBITHRHBNDI)—1L)

Carbon tax

Right-pricing carbon to shape business $$50-80/tCO.
ENABLER decisions and consumer behaviour by 2030 =

EVERYONE CAN Public sector R Private sector Individuals

Achieve net zero emissions Develop and adopt low-carbon | Contribute to

PLAY A PART across public sector around |[IH]| solutions, and pursue green climate friendly

2045 as part of GreenGov.SG growth opportunities — initiatives

Source: Singapore Commits to Achieve Net Zero Emissions by 2050 and to a Revised 2030 Nationally Determined Contribution; Public Sector and Jurong Lake District to Lead The Way with Net
Zero Targets 20225108 40
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CARBON :
CAPTURE & ]
ifn‘;jﬁﬁiﬂifg‘;fg | o The absence of suitable storage e Due to Singapore’s constraints in
sites in Singapore means foreign renewable energy generation,
sites will have to be sought. careful assessment on the best way
e International geopolitical and to utilise the renewable energy may
1 corporate negotiations will be be required.
necessary if Singapore decides to e For CCU to be practical, there
pursue CCS. must be a demand for the
e Furthermore, R&D for the long- products. However, utilisation of

Singapore’s CO2 alone to
produce chemicals such as
formic acid, acetic acid and
formaldehyde would far surpass
the global demand for these
products. T

range cost-effective transport of
concentrated CO2 to off-shore or
regional sites will be essential.

Source: NCCS “CARBON CAPTURE & STORAGE/UTILISATION Singapore Perspectives 41
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Targeted policies
to support CCUS
investment

Active pilot or
demonstration
facilities

Plans for commercial
CCUS facilities . ‘

Brunei Darussala Indonesia Malaysia Philippines Singapore Thailand
I I
Domestic CO, ' !
storage potential ® ® ® : : ® ®
I I
Potential to use I I
CO, for EOR ® ® ® : | ®
Legal and regulatory : :
frameworks for CCUS * * * I [ O* O*
in place O O O O 1 [
Industrial clusters : :
with CO, capture ® o o o [ o 1 o o
prospects I I
Recognition of CCUS in : :
long-term strategies/ O o o I o I O
goals 1 1
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Source: IEA TCarbon Capture Utilizsation and Storage: The Opportunity in Southeast Asia 2021 |
Note: @ = Yes, O = Possibility/Partially; . ** = Oil and gas regulation applicable for CO2 Storage 44
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4-E CCUS RELATED ACTIVITIES

B IR-SMX/ A mRsMERER TSV

DURR—IVIZEITHCO IR

Potential CO2 storage
CO2 storage

CO2 sources

@ iron and steel
B Cement

[ Fuel refining
& Chemicals
[ Power

] LNG facility

CCUS Projects o)
O Developing
W Operating

vl
R—IL

e 8

Source : IEA Carbon Capture,Utilizsation and Storage [The opportunity in Southeast Asia |
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4-F COP28_CN POLICY A!L

S UHR—IVIE, 20228 COP27IZT., NDC#20504E[ZCN, F1=2030F[Z60MtCO2e~
B

@ GHG Target

CN

e Target year — In its 2020 Long Term Low Emissions Actual (MtCO2e) Forecast
Development Strategy (LT-LEDS), Singapore 110l BAU Y
committed to achieving net zero emissions ‘as soon as i i
viable in the second half of the century’. In November : :
2022, Singapore amended its LT-LEDS bringing : I
forward its net zero target year to 2050 (National . i i
Climate Change Secretariat, 2022a). 72 ! :

e In November 2022, a few days prior to COP27, /\ 6'59/\59 : 63 i
Singapore submitted its updated NDC, setting a new - c3 54 55 C3PEeY — i
target of limiting GHG emissions in 2030 to 60 MtCO2e, ) 16 26! \ / ! oS ;
down from 65 MtCO2e in the previous submission. g 42¥ 58 i i
While the target is a stronger in absolute number, it is W v : |
only a marginal improvement over the last i i

0 . ////
oMt o) o =) Q

Source: Climate Action Tracker. Singapores Second Update of its first nationally determined contribution and accompanying information 46
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4-F COP28_CN POLICY

CNERICRAITT, REBODEAZRR, EIREDRIET EZHE

Action for achieving GHG Target

A

XEV /Power charger Subsidy

_ 2 Green finance
Subsidy G2 Low Carbon Energy Research Funding Initiative (LCER FI)
Productivity Improvement Grants (REG (E))

XEV tax incentives
hax @ Emission Reduction | Credits (IA (ER
Incentives mission Reduction Investment Credits (IA (ER))

Carbon credit trading MOUs with many countries

Incentive

-
1%

A carbon tax of SDG 5/tCO,e was applied covering LNG, power and industrial facilities which together emit
more than 25 ktCO,e/yr, representing approximately 43% of emissions. According to the budget of 2022 tax
rate will be increased to SGD 25/tCO,e in 2024-2025 and further SGD 45/tCO,e by 2026-2027, with a target of
reaching SGD 50-80/tCO,e by 2030

The Energy Conservation Act was enhance

Green Mark Certification and Energy Labelling schemes, and home appliances Energy Performance Standards
Regulation All new developments to achieve a minimum of “Super Lower Energy Standards”

Limitation of new coal fire power plant

(for Vehicle)Emission Regulation/Vehicle emission scheme

Source: Climate Action Tracker. Singapores Second Update of its first nationally determined contribution and accompanying information ,National Climate Change Secretariat,2022b

a7

L



R - BAERIGET R ILX—
4-F COP28_CN POLICY A. L

BEHEV 5 —TIlE. ASEANERTDT Y v FEFEPKREE~ADBIT. WEHFTE
20405 TORNRBBEAEDIRFTRF G £ TCNERZFBIFT

e NA — e As cross-border clean energy trade develops, we are building a low-carbonASEAN Power Grid. This will
strengthen energy resilience and decarbonisepower generation across Southeast Asia. Singapore plans to
import up to 4gigawatts (GW) of low-carbon electricity by 2035, or around 30% of Singapore’selectricity
supply. We will build on the Lao PDR-Thailand-Malaysia-Singapore ember 2022 7 Power Integration Project,
which successfully commenced in June 2022, and use it as a pathfinder towards the broader ASEAN Power

Power Grid vision

(_Benera- e Singapore is targeting net-zero emissions by 2050 and enhancing energy security by considering hydrogen
tion as a critical factor. Hydrogen has the potential to meet up to 50% of Singapore's power demands.

e The Green Plan aims to expand solar PV installed capacity to more than 2 gigawatt-peak (GWp) by 2030.
According to Trade and Industry Minister Tan Il, the plan calls for the installation of energy storage systems
(ESS) in response to the increase in solar power generation, with a total of 200 megawatts (MW) of ESS to
be installed after 2025.

e (~30 years) Double the number of charging points for electric vehicles/ (~40 years) Ban internal combustion
engine vehicles

e Starting in January 2021, an EV early adoption incentive (expiring by the end of 2023) was introduced for
EVs, refunding 45% of the additional registration fee (ARF), and the road tax was reduced.

Trans-
2=8Y portation

e |t aims to become a major Asian center for green finance, providing specialized funding for environmental
projects. To this end, the government has pioneered a plan to issue green bonds (bonds) in the FY2021
government budget

e Application of CCUS to petrochemical industry, etc.

Source: & B2 & U ADLYER: 48
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Blue Carbon®°E-fuel~ME Y $HAMNFEE (=12 LCOP27 BB D7 v 77— FIBER)

Blue Carbon E-Fuel/E-Methanol
e Amazon & Conservation Internationall%2022411 A15H. e TT Exploration and Production Public Company Limited (PTTEP),
International Blue Carbon Institute M %37 Z F & Air Liquide, YTL PowerSeraya Pte. Limited, Oiltanking Asia Pacific
L B MERRRTOSEOLE EETUTSSUToBD Lol Koleine S e e o AP e e
BBEHOTND, T—h—RoTOS T FOREROMH 2 . EE
BETBHEG2TLS, T * A ‘Green Methanol Value Chain Collaboration’ which will explore the
KIZHH1-8e . BPIME, BE, FEALEHBET 5-O0OMHEH o o . y
DT GLE) * * * feasibility of establishing a green e-methanol pilot plant, with a

minimum capacity of 50,000 tons per annum (TPA), and will be the
first of its kind in Southeast Asia.

Source: Blue Carbon 2023 49
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5 REFESE A
5-B NAMES OF THE ELECTRIC POWER COMPANIES AND THEIR CORPORATE STRUCTURE

REBEEEE [IKeppel®®PacificLight, SembCorpZEFE 74t

S, Market Share for Electricity Generation
i 2005 — 2021, %

¥ Keppel Merlimau Cogen [ PacificLight Power [l SembCorp Cogen Senoko Energy Taser Power [ Tuas Power Generation [l YTL PowerSeraya [l Others

119  10%  12%
9%  10%

12%

139% 10%
9% 9% 8% 8% 9% 9%

g 5% 5% 6% 0 0 9%
506 b 6% 6% ) - " 50,
- - -_M 8% 0 4% 4%

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

In the past 18 years, from 2005 — 2022, despite the incumbents still retaining majority of the market share, Senoko and Taser power have seen their
market shares jump from 5-6% to 10-13% in 2022, whilst PacificLight and SembCorp have seen an erosion in their market share from 32% and 28% to

18% and 15% respectively.

Source: Energy Market Authority 2022 51



5 REFESE
5-B NAMES OF THE ELECTRIC POWER COMPANIES AND THEIR CORPORATE STRUCTURE

2021ENEHHEEIE., EE-H—FERE] & T%) N80l LZELHHD

Electricity Consumption by Sector

A

2021, TWh
Commerce and Services-related [ Industrial-related [l Transport-Related
I Households I others In 2021, ‘Commerce and
Services’ and ‘Industrial’
TN - domlnatec_l the energy _
(F2.0% = consumption, accounting for
@ %0 93 % 96 41.5% total with the prior
87 89 consuming ~39.7 TWh and the

latter ~44.6 TWh, seeing a YOY
growth of 2.6% and 2.7%
respectively, which is roughly in
line with the overall growth in
consumption

2005 2011 2016 2017 2018 2019 2020 2021

Source: Energy Market Authority 2022
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5-C THE STATUS OF ELECTRIC POWER LIBERALIZATION —

YUAR—IIERE, MEYRICEHRIE

=—> Electricity Flow

- Financial Flow

VC

g Consumers:
Power Plants 4] Business & ///
Householder @ﬁﬁg{

Gencos QOur Clean Energy Future
compete to Consumers
generate and Wholesale buy electricity Ewﬁgrgon;g:; Sn i
sell electricity Electricity Market from retailers pet
_ ) j the electricity and
in the WEM (WEM) Operator: and SP Group .

: gas industry, and
every half- Energy Market (SP Services) :
hour Company Keppel Electric | ensures a reliable

" SembCorp Power and secure
Retailers buy electricity " Tuas Power Supply | energy supply to
in bulk from the WEM [ Senoko Energy Supply | consumers.
to supply to consumers | Others |
( Sp SP Group (SP Services) provides Service such as meter reading; meter data
) management and facilitating customer transfers between retailers.

Source: EMA 2023
Note: 1) Non-contestable consumers are those who choose to buy electricity from SP services at regulated tariff; 2) Contestable consumers are those who choose to buy electricity from a retailer of
their choice or from wholesale electricity market at the half-hourly wholesale electricity price 53
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5-D THE STATUS OF STATE SUBSIDIES FOR COMPANIES

DUOAR=IIEIFITHRGEN—FT, BIRrORERARICHT HIZELT)—2ERUR, T
)—2 D74 F O REDFIEITFEE

Subsidy in Renewable Energy

Singapore does not adopt Feed-in-Tariffs (FIT) system stating that FiTs would distort the energy market and increases
costs for consumers. Hence, it is important to price energy correctly and send the right price signals to both
consumers and investors

Instead of subsidies, Singapore has taken proactive steps to introduce regulatory enhancements to facilitate the entry
of renewable energy when such technologies become commercially viable.

The government’s support for renewables also comes in the form of funding for research and development to
develop capabilities within the industry

On the other hand, green bonds, sustainable finance, etc. are implemented

Source: CNA 2022
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6 REM A.

6-A MAP AND LIST OF POWER GENERATION PLANT 6-B BREAKDOWN BY TYPE POWER PLANT —

List of Power plant (1/2)

Main Power Plants
2005 — 2021, MW

2005 2006 2007 2008 2010 2011 2012 2016 2017
Keppel Merlimau Cogen - - 490.0 490.0 490.0 490.0 490.0 896.0 1,310.0 1,310.0 1,310.0 1,310.0 1,310.0 1,310.0 | 1,310.0 | 1,310.0 1,310.0
CCGT/CO0-Gen/Tri-Gen - - 490.0 490.0 490.0 490.0 490.0 896 1,310.0 1,310.0 1,310.0 1,310.0 1,310.0 1,310.0 | 1,310.0 | 1,310.0 1,310.0
National Environment Agency 250.8 250.8 250.8 250.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 -2.1%
Waste-TO-Energy 250.8 250.8 250.8 250.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 179.8 -2.1%
Of Which: Autoproducers - - - 7.2 23.0 24.4 95.7 338.7 335.1 374.1 463.8 514.3 684.5 723.0 824.2 884.6 1,039.1
CCGT/CO-Ger/Tri-Gen - - - 6.9 21.5 215 91.1 317.0 309.3 334.8 402.6 402.6 555.3 548.4 538.5 538.5 538.5
Solar PV - - - 0.3 15 2.9 4.6 7.7 11.8 25.3 45.7 96.6 115.6 161.0 272.1 3325 487.0
Steam Turbine - - - - - - - 14.0 14.0 14.0 15.5 15.1 13.6 13.6 13.6 13.6 13.6
PacificLight Power - - - - - - - - 800.0 800.0 800.0 800.0 800.0 800.0 800.0 800.0 800.0
CCGT/Co-Gen/Tri-Gen - - - - - - - - 800.0 800.0 800.0 800.0 800.0 800.0 800.0 800.0 800.0
SembCorp Cogen 785.0 785.0 785.0 785.0 785.0 785.0 785.0 785.0 785.0 1,188.8 1,188.8 1,188.8 1,188.8 1,188.8 | 1,188.8 | 1,188.8 1,188.8 2.6%
CCGT/Co-Gen/Tri-Gen 785.0 785.0 785.0 785.0 785.0 785.0 785.0 785.0 785.0 1,188.8 1,188.8 1,188.8 1,188.8 1,188.8 | 1,188.8 | 1,188.8 1,188.8 2.6%
Senoko Energy 3,300.0 3,300.0 | 3,300.0 3,300.0 3,135.0 2,635.0 2,550.0 3,300.0 3,300.0 3,300.0 3,300.0 3,300.0 | 3,300.00 3,300.0 | 2807.0 | 2807.0 2,807.0 -1.0%
CCGT/Co-Gen/Tri-Gen 1945.0 1945.0 | 1945.0 1945.0 1945.0 1945.0 1945.0 2807.0 2807.0 2807.0 2807.0 2807.0 2807.0 2807.0 | 2807.0 | 2807.0 2807.0 2.3%
Open Cycle Gas Turbine 105.0 105.0 105.0 105.0 190.0 190.0 105.0 - - - - - - - - - - -100.0%
Steam Turbine 1250.0 1250.0 | 1250.0 1250.0 1000.0 500.0 500.0 493.0 493.0 493.0 493.0 493.0 493.0 493.0 - - - -100.0%
Senoko Waste Electricity pte Ltd 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 0.0%
WTE 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0 0.0%
Taser Power - - - - - - - - - - 395.7 395.7 395.7 395.7 395.7 395.7 395.7
CCGT/CO0-Gen/Tri-Gen - - - - - - - - - - 395.7 3957 395.7 395.7 3957 395.7 395.7
Tuas Dboo Trust - - - - 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
WTE - - - - 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
Tuas Power Generation 2,640.0 2,640.0 | 2,640.0 2,640.0 2,640.0 2,640.0 2,640.0 2,141.0 2546.9 2,579.4 2,579.4 2,579.4 2,579.4 2,579.4 | 2,579.4 | 1,979.4 1,979.4 -1.8%
CCGT/Co-Gen/Tri-Gen 1440.0 1.440.0 | 1.440.0 1.440.0 1.440.0 1.440.0 1.440.0 1,541.0 1,946.9 1,979.4 1,979.4 1,979.4 1,979.4 1,979.4 | 1,979.4 | 1,979.4 1,979.4 2.0%
Steam Turbine 1200.0 1200.0 | 1200.0 1200.0 1200.0 1200.0 1200.0 600.0 600.0 600.0 600.0 600.0 600.0 600.0 600.0 - - -100.0%
YTL PowerSeraya 2736.0 2,519.0 | 2,544.0 2,576.0 2,700.0 3,100.0 3,100.0 3,100.0 3,100.0 3,100.0 3,100.0 3,100.0 3,100.0 3,100.00 | 2,402.0 | 2,402.0 2,402.0 -0.8%
CCGT/Co-Gen/Tri-Gen 364.0 364.0 364.0 368.0 732.0 1472.0 1472.0 1472.0 1472.0 1472.0 1472.0 1472.0 1472.0 1472.0 | 1472.0 | 1472.0 1472.0 9.1%
Open Cycle Gas Turbine 182.0 200.0 210.0 218 218 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 -0.1%
Steam Turbine 2190.0 1955.0 | 1970.0 1,990.0 1750.0 1448.0 1448.0 1448.0 1448.0 1448.0 1448.0 1448.0 1448.0 1448.0 750.0 750.0 750.0 -6.5%

Source: Energy Market Authority 2022 56



6 REM A.

6-A MAP AND LIST OF POWER GENERATION PLANT 6-B BREAKDOWN BY TYPE POWER PLANT —

List of Power plant (2/2)

Natural gas power plants
Name Operator Output Source

Senoko Power Station Senoko Energy Pte Ltd 2,807 MW Gas
Pulau Seraya Power Station YTL PowerSeraya Pte Ltd 2,222 MW Gas
Tuas Power Plant Tuas Power Ltd 1,876 MW Gas
Keppel Merlimau Cogen Power Plant Keppel Merlimau Cogen Pte Ltd 1,310 MW Gas
PacificLight Power Station PacificLight Power Pte Ltd 800 MW Gas
Sembcorp Cogen @ Sakra Power Station SembCorp Cogen Pte Ltd 785 MW Gas
Sembcorp Cogen @ Banyan SembCorp Cogen Pte Ltd 404 MW Gas
Tuaspring CCGT Power Plant Tuaspring Pte Ltd 396 MW Gas
ExxonMobil Power Station Unknown 314 MW Gas
Jurong Power Station YTL PowerSeraya Pte Ltd 180 MW Gas

Source: OpeninfraMaps 2022 57
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6-A MAP AND LIST OF POWER GENERATION PLANT 6-B BREAKDOWN BY TYPE POWER PLANT —

30%DKKRERBELZEDETEH Y

EMA - Meranti Power Units Keppel Sakra CoGen Plant

e Ema’s subsidiary will build, own and operated 2 open cycle gas e H2-ready gas PP ( CoGen) built for Keppel by Mitsubishi, costing
turbine (OCGT) units, in the new power station that is going to be US$ 540 mn
build in jurong island e 600 MW capacity and slated to open in 2026, running only on

e X2 340 MW units, replacing existing ~400 MW system which is natural gas, despite current turbine having 30% H2 mix ability
30vyl/o

e Keppel and Mitsubitishi are also conducting feasibility study on
e Slated to open in 2025, can take up to 30% H2 as fuel source via using 100% ammonium PP in Singapore
enhancements to current infrastructure

Source: CNA 2023, Recharge 2022, Mitsubishi Press Release 2022 58
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7-B THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.)

DUOAR=IDEBAA VI SDBENEATEY REIXEESEL

Access to Electricity World Bank’s quality of electricity supply index
(% of population with access to electricity, 2020) (Score over 74, 2017)
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1) The scale ranges from 1 = insufficient and suffers frequent interruptions to 7 = sufficient and reliable
Source : World Bank Global Electrification Database 60
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7-B THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.) A

D UAR—IIVEERFEHEBRE/EHTEHEBRH E L ICEME

SAIFI/SAIDI
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Singapore has one of the most reliable supply of electricity. Singapore’s electricity grid has an average interruption time of less than 1 minute per
customer a year and is more reliable than Tokyo (4 minutes), New York (20.53 minutes), Hong Kong (23.40 minutes) and London (33.60 minutes).

Note: 1) System Interruption Duration Index (Minutes/Customer/Year) 2System Average Interruption Frequency Index (Number of Interruptions/Customer per Year)
Source: Energy Market Authority 2022 61
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7-B  THE CURRENT STATUS/QUALITY OF ELECTRIC POWER (POWER FAILURES, MOMENTARY DROPS, AND VOLTAGE VARIATIONS, ETC.)

ENREZEOHHIXCUTORMY A 2=k

Maintaining Electricity Quality

2 g

&

EMA acts to ensure that Contractors are strongly Starting from 1 April RES scheme will required
earthworks are done in a way encouraged to refer to 2018, EMA and Singapore earthwork supervisors to
that avoids damaging SS576:2012 (Code of Power Grid (SPPG) will be pass competency course in
electricity cables and Practice for Earthworks in the implementing the cable/gas pipeline damage
affecting supply to Vicinity of Electricity Cables). Registered Earthworks prevention measures and are
consumers. Supervisor (RES) scheme registered as a RES with
to enhance the cable / gas SPPG before supervising
pipeline damage worksites in the vicinity of
prevention. high voltage cables and

medium/high pressure
gas pipelines.

Source: EMA 2023 62
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8 XEM

8-B MAPS OF THE MAIN POWER GRID FOR ULTRA HIGH VOLTAGE (UHV, 500KV), HIGH VOLTAGE (EHV, 220-275KV) AND BELOW

A

DUAR—ITRBAEEEEER (500kVELLE) FEASHTLVEL

Power Transmission Lines

Senoko PS

O
ie %Ayer Rajah

T

P Seraya PS Labrador

Tampiness

Paya Lebar

all ang Basin

Tuas PS

Source: Global Energy Network Institute,

Power station
400 kv substation
230 kv substation
400 kv Grid

230 kv Grid

Power Transmission Lines
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8 XEH
8-C FUTURE POLICIES AND LAWS THAT REGULATE THEM

2024F (2 U HR—ILBRODEEMRMLabrador|ZRII I B

Future Plans for Transmission Network

e SP group is building SEA’s first underground substation in Labrador, that will be the size of 4 football fields

— Due for completion in 2024

— Singapore largest substation

— Capacity of 230kV

— Contract was awared for Hyundai Engineering & Construction

— Aims to serve the electricity needs of Alexandra, Clementi, Keppel, Pasir Panjang and the Science Park districts
e This fits in with Singapore 2050 plan of reliable access to energy for all

Source: SP Group Press release 2021

A
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8 XEH
8-D THE NAMES OF THE PLANNED MAJOR TRANSMISSION LINE CONSTRUCTION PLAYERS

EEBRIODO ) FEBBREFYR B

Plans for transmission line construction players

Project Name

Companies

Timeframe
Start

Timeframe
End

Status

A

NS2 Interval Cable Temasek Holdings [Sponsor[{Singapore},SK Engineering & Construction Co. Ltd 2018 Under
Tunnel [Construction] {South Korea} Construction
NS1 Interval Cable Samsung Construction & Trading (Samsung C&T ) [Construction] {South Korea} 2018 Under
Tunnel (Gambas - Construction
Mandai)
East-West WorleyParsons [Design/Architect] {Australia},Nishimatsu Construction Company 2012 2017 Under
Underground Cable [Construction] {Japan}, AECOM [Design/Architect] {United States}, Tritech Group Limited Construction
Tunnel, Ayer Rajah - [Consultant/Project Management] {Singapore}, Hyundai Engineering and Construction Co Ltd.
Paya Lebar [Construction] {South Korea}, Obayshi Corporation [Construction]{Japan}, KTC Civil

Engineering & Construction [Construction] {Singapore}
North-South Hyundai Engineering and Construction Co Ltd. [Construction]{South Korea}, Samsung 2012 2018 Under
Underground Cable Construction & Trading (Samsung C&T) [Construction] {South Korea}, Tritech Group Limited Construction
Tunnel, Gambas - May [Construction] {Singapore},Obayashi Corporation [Construction] {Japan}, KTC Civil
Road Engineering & Construction [Construction] {Singapore}, EirGrid [Consultant/Project

Management} {Ireland}
NS3 Interval Cable Hyundai Engineering & Construction [Construction] {South Korea} 2018 Under
Tunnel (Ang MO Kio - Construction

May Road)

Source: BMI Key Power Projects Database (latest revision 22nd May 2023)
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9-A THE CURRENT STATUS AND THE LAWS REGULATING POWER RATES —

2016F DffitEN o, EXHEIXELAYIERIZH S

5_@ Electricity Tariff Trend?
2005 — 2021, cents/kWh

v

30 -
29 A
28 -
27 A
26 1
25 1
24 A
23 1
22 A
21 A

0 :i: T T T T T T T T T T T T T T T 1
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Note: 1) Adjusted for inflation
Source: Energy Market Authority 2022 68
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9-A THE CURRENT STATUS AND THE LAWS REGULATING POWER RATES

ESHEDTITEBHAERE. 1) TRILFX—aRX2) TUy FF¥—U 3) mEXEY—
EX#4) THEERESLIUBENRREAHDIR

Electricity Tariff Trend

Electricity tariffs for non-contestable consumers are regulated by EMA and are updated quarterly reflecting changes in the cost of power generation.

The four main components of electricity tariff are 1) Energy Costs (paid to the generation companies), 2) Grid Charges (paid to SP Power Assets), 3)
Market Support Services Fees (paid to SP Services), and 4) Market Administration and Power System Operation Fees (paid to the Energy Market

Company and the Power System Operator).

From its low of $0.197/kWh in 2016, the inflation adjusted tariff rates have climbed steadily at a CAGR of 2.9% to reach S$0.225/kWh in 2022. on
the back of increased demand as the SG government allows market forces to dictate price movements (as a total of the aforementioned price

subsets)

Source: EMA 2023
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9 BAME A.
9-B SUBSIDY FOR ELECTRICITY TARIFF —

EXAHENERZZITEMALNTA LMEBRRELZERSEHELHY

Electricity Tariff Trend

e IRILF—-T—4Hvyb-hHhoN=Z— (EMC) WNEBEETZLUHR—ILENEITHE (SWEM) DOEFEMEE MHE—> o HR—ILEAHHE (USEP.
E2) | 1F2021F108 L%, 2ELTWLS, SEOERIZE,. HEMIZARADOHRBNTET 5—A. EENEML CEBRAREEMALEELTLS
CEDHB, SHIZ, AVTIZEDVISATREODEREX, A RMEEASSICERTHIEREGE > TS, USEPIF2021F182IF1IAHT v
FEE (MWh) #7=UEHT77.81 2 HKR—IL - KIL ($37,556. SKIL, 1SFIL=#97A) f=>1=MDH. 2022%F4A(Z(ZF365.53S FIL &4fELI L
IZEHR LT

e COHLIKRZEZITT, EMAIZ2021F10A L., (1) BHASULIRERHBAICKAAT AL ZETETLORICLNGOBEZZ (T oN S HESHER
[LNGF &% (SLF) | Z%ZEL. (2) SWEMTIRILF—AREBHAFEINBDEEIZ. EMANRESHICSLFMN SLNGDRAZEZIERTES L
SIZLzIEA. 3) EMANRESHICREIZVELRHOEREZRRTESLSIZLTLVE

o FT#®t. EREHTBDREIN/#EL TLNEIDEZ(TT, EMAIZZDIFEE., 2021F108I1ZEBA LT (1) ~ (3) &TRECSIZDULYT202343A
RETHOEEREZFRDTI=

e TRECSEIE. HAMAIRIILFTF—FRICEYENZHNOEHFVCHEAISIEH#ICERL TOWARKEEDEEEEXRIET A5-0IZ, 2021F12AIZEA
=M=, TRECSIZEDZE, EMAZRESHPLEANTEE LB AL T, AFHHEHEEN D C EH4,000kWhD KIBEEHEER ITIZ. ALXDETE
HETSUFLEIXRELZEEHESERZETHE TS U%1RMHM (2023F5A1F=F1E)

Source:JETRO 202 246 B EHERHEEDBELEE. 202343 B TEE] 70
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10. BN BRI

RREEDNIBIZTEREEZETHY, XRT ARSI HABEREICL > TREIZHE
AEnd

Electricity Balance

Energy Supply

T

116,590.8 GWh

Energy Transformation

Autoproducers

4,598.5 GWh

51,190.6 GWh

Total Electricity Generation
55,789.1 GWh

Other Transformations
(Own Use and Losses)
1,823.6 GWh

Energy Consumption

@

S

Industrial-related
22,292.7 GWh

Commerce &
Services-related
19,837.7 GWh

Transport-related
2,844.6 GWh

Households
8,277.7 GWh

Others
230.8 GWh

Natural Gas Balance

Import

Energy Electricity
. Generation
Energy Supply Transformation 373.156.9 TJ
@, Other Transformations
444,830.1 TJ  Natural Gas (NG) Supply ) 4403 TJ
Industrial-related
> 65,112.5 TJ

Stock -6,716.3 TJ
Changell

o
o
El%lﬂ 438,113.7 TJ

Commerce &
Services-related
4,1925TJ

Transport-related
130.3 TJ

Energy
Consumption Households
3,036.3 TJ
Others
128.6 TJ

e |n 2021, the total supply of Natural Gas in Singapore amounted to 438,113.7

¢ |n 2021, total electricity generation reached 55.8 TWh. Main Power
Producers were responsible for 91.8% of this generation, amounting to 48.4
TWh, while Autoproducers contributed the remaining 8.2%, equivalent to 4.6
TWh. The Transformation sector experienced 1.8 TWh of own-use and
losses

e ‘Industrials’ had the largest share, at 41.7% (22.3 TWh).While ‘Commerce &
Services’ was second with 37.1% (19.8 TWh). ‘Households’ contributed
15.5% (8.3 TWh), and ‘Transport’ had 5.3% (2.8 TWh) share of the total
electricity consumption in 2021

Source: EMA 2023

TJ (terajoules). This supply was comprised of 444,830.1 TJ of imports and
an inventory stock build of 6,716.3 TJ

The majority of Natural Gas usage, accounting for 85.3% of the total supply,
was directed towards power generation, consuming 373,597.2 TJ in 2021.
Additionally, 72,600.3 TJ of Natural Gas, including Town Gas, was directly
consumed by end-consumers
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