O

GECF

MONTHLY GAS MARKET REPORT

June 2023



Disclaimer

The data, forecasts, analysis, and/or any other information contained within this document
and any attachments thereto (“Documents”) are for information purposes only and are
provided on a non-reliance basis and any obligation and responsibility is hereby disclaimed
with respect to such content.

Neither the GECF, any of the GECF Members and Observer Countries, nor any of their officials,
representatives, agents or employees (the ‘Parties’), while fully reserving their rights with
respect thereto, shall assume any liability or responsibility for the content of the Documents
and any data, analysis, or any other information incorporated therein

None of the Parties, including any individual involved in the preparation of the Documents,
provides any representation or warranty, express or implied, nor assumes any liability or
responsibility as to the accuracy, adequacy, completeness, or reasonableness of any material,
information, data or analysis contained in the Documents or represents in any way that its
use would not infringe any rights owned by a Party or any third party. The Parties shall not be
liable for any errors in, or omissions from, such information and materials.

The Document is not intended nor shall it be deemed as a substitute for your own
independent judgment or professional advice for your business, investment, finance, or other
commercial or non- commercial activity or clients. Subject to the above reservation, the
analysis, information and views presented in this Documents are those of the GECF
Secretariat and do not necessarily reflect the views of GECF Members and/or Observer
Countries.

Except where otherwise stated expressly, the copyright and all other intellectual property
rights in the contents of this Documents (including, but not limited to, designs, texts, and
layout) shall be the property of GECF. As such, they may not be reproduced, transmitted, or
altered, in any way whatsoever, without the express prior written permission of the GECF.
Where the Documents contain references to materials from third parties, the GECF
Secretariat shall not be responsible for any unauthorized use of third party materials and/or
the consequences of such use.



About GECF

The Gas Exporting Countries Forum (GECF or Forum) is an intergovernmental organisation
gathering the world’s leading gas producers and exporters, whose objective is to provide a
framework for the exchange of views, experiences, information and data, and cooperation
and collaboration amongst its Members in gas-related matters. The GECF comprises 12
Member Countries and 7 Observer Members. The Member Countries of the Forum are
Algeria, Bolivia, Egypt, Equatorial Guinea, Iran, Libya, Nigeria, Qatar, Russia, Trinidad and
Tobago, United Arab Emirates and Venezuela. Angola, Azerbaijan, Iraq, Malaysia,
Mozambique, Norway and Peru have the status of Observer Members.

The GECF Monthly Gas Market Report (MGMR) is a monthly publication of the GECF focusing
on short-term developments in the global gas market related to the global economy, gas
consumption, gas production, gas trade (pipeline gas and LNG), gas storage and energy prices.

Contributors

Project Leader
e Aydar Shakirov, Head of Gas Market Analysis Department (GMAD)

Experts Team (In Alphabetical Order)
e Adrian Sookhan, Gas Market Analyst, GMAD
e Amin Shokri, Energy Analyst, GMAD
e Hossam EIMasry, Research Assistant, GMAD
e Imran Mohammed, Gas Transportation and Storage Analyst, GMAD
e Rafik Amara, Senior Gas Market Analyst, GMAD
e Sandy Singh, Market Research Analyst, GMAD

Acknowledgements

We would like to highlight the important role of HE Secretary General Eng. Mohamed Hamel
in developing this report, and thank GaffneyCline for their editorial contributions.

© 2023 Gas Exporting Countries Forum. All rights reserved.
Tornado Tower, 47" & 48™ Floors, West Bay, Doha, Qatar



Contents

[ 174 41 1= ] TR 1

Feature Article: Impact of Maintenance Activity, Unplanned Outages and Weather Related Issues on Global

LING SUPPIY ceeeeiiiiiiiiiiiiiiiiiiireeeeiisssiiseesnsssssssissssnssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnnssssssssssssnnnnsssssssssssnnnes 2
1 GlODAl PEISPECLIVES ..ccuvvriiiiiiiiiiieniiiiiiiiirieiiiiiiiieennneissstisesnsssssssssisssnnssssssssssssnnsssssssssssssnnssssssssssssnnnnssssss 5
1.0 GIOBGI ECONOMY ..ottt ettt ettt e ettt e e st e st e e s e steeenaeeeas 5
1.2 OtREI DEVEIODMENTES. ...ttt ettt ettt ettt e st e st s e st e steeenaeenas 8

2 GaS CONSUMPTION .ccuuiiiieniiiiieiiiiieiiiieeiiieneieiensesiensssstensssstensestsnssessenssssssnsssssanssssssnssssssnssssssnssssssnssssanne 10
2.1 EUIOPEC e 10
2.1.1 [=LUT o] oT=T-T 0 I U 1T o] [ USRS 10

2.1.2 L0 =T I Q7T = o] 1 o TR PUPRNE 15

2.2 ASIO . 16
2.2.1 CRING e 16

2.2.2 [T 1= T 16

B T - 1 -1 o PSSP PO PPPPPUPRN 17

2.2.4 o101 1 o TN (o] L= IRt 18

B VoY 1 (I Vi L= 4 Lol IO RPN 18
2.3.1 U e a e e e e e e e e e e e e e aeaeaeaeaeaeaaaeaeaeeeieaeieaeaeaeieeeeeeeeeaerareres 18

2.3.2 (0] 1 F- T F- IO Nt 19

2.4 WEALREI FOIECAST ... 19
2.4.1 Temperature Forecast for June to AUGUST 2023 .......cooiuiiiiieriiiiiiieeiet ettt e 20

2.4.2 Precipitation Forecast for June to AUBUST 2023 .........coiiiiiiiiiiiie et e et e e svaee e e saae e 20

3 (T T4 o Yo 11 Lot { oY 1SN 21
3L GIODAI ... 21
3.2 EUIOPEC e 23
3.2.1 IO WY e e e e e e e e e e e e e ae e e e e anaeaeaeaeanaaaeeerararans 24

3.2.2 L0 TR 24

3.2.3 NEENEIIANAS .ttt e e e e e e et e e e e e e e e s abaareeeeeesesbssaeeeeeesenstsraeeeeesennsnrees 25

3.3 ASI O 26
R VoY 1 o Vi T=1 4 Lole (OO UUUUPURURRPPNS 27
3.4.1 L0 TR 27

3.4.2 (011 F-Tc F- IO PNt 29

R TN 01 o [=T gl (=T | L] OO UUPPRPN 29

4 [T T 1 -« [T OIS 31
R o T T=d T Lo K (VL€ I I o 1o L= 31
4.1.1 U O e n e e e e e e e e n e n e neanneneanaeneans 31

0 A X - TN 33

4.1.3 [N\ Lo Y AT Ya 111 ot TR 33

4.1.4  Other DEVEIOPMENTES ..uviiiiiiiiicciiiieee ettt e e e e et e e e e e s ettt e e e e e e e seeaataeeeaaesesastaeeeaaesessssaaneaaseenes 34

4.2 ING TIAUC ..o 35
4.2.1 [N TGN [0 Y o o USSR 35

4.2.2 LING EXPOIES e s s s s s s s e e s s s s s s nnnnsnnnsnsnnss 38

4.2.3 (€] lo) o RN [ CR 2T=] (o =T KOO USRS 40
B S N4 oY1 4 == @] o o Yo o 11 o 1 Y SR 40

GECF Monthly Gas Market Report —June 2023



8

9

4.2.5  Other DEVEIOPMENTES ....eeiiiiiiiieeiee ettt ettt et e bt e st e e bt e s bt e sbeesabeeeseesbeesneesane 41

4.2.6  Maintenance Activity at LNG Liquefaction Facilities.........ccccevvviereiciie e 43
2 A W N I o 11T o1 = OO PO RORTPRPPPUPRROE 44
LT T o T - == N 47
BU1 0 EUIOPE e 47
I X1 (o TP PP PUPT O UUPURPPPPPRR 48
O B (V0T o o IV Vo 1 1-T 4 Lol B UPRR 48
L= L= 7= - T 49
L A U U< 49
L 0] 16 5 PSPPSR 50
L T 11 o [ [« RO PSSP 51
ENEIEY PIICES .eeeeiiiiiiiiirineiiiiiiiieeieniiessiseennnssssesseseennnssssssssssennnssssssssssssnnssssssssssssnnnsssssssssssnnnnssssssssssnnnnns 52
YA B C o L 4 (o= OO PPPP U UPPPN 52
7.1.1  GAS & LNG SPOT PriCES ...eeeiiiiiiiieiiiie sttt ettt e e s s e e s e mn e e e sennnee e snneeeeas 52
7.1.2  Spot and Oil-indexed Long-Term LNG Price SPreads .........cccoeuierierriienieeniiienieesieeenee e see e 55
7.1.3  Regional Spot Gas & LNG PriCe SPreads ......ccueieiiieriieeerieeesiie ettt et ettt st esene e 55
7.1.4  GAS & LING FULUIES PriCES .uuviieieiiiieiitee ettt e ettt sttt e sttt e e ettt e s ettt e e sttt e e e sabteeseabeeesaneeeesanneeenns 57
7.2 CroSS COMMOUGILY PriCES .....uovveeeeeeeiiieieeeeeseestttee e e e eetctt et e e e ss et eaaeeesssstsesaaeseasssstssssaaseesssnsssnsasssessnnnes 58
2% 2 R © 11 I 4 ol OO USSP POTPP 58
2 2 A 6o Y- | I 4 oY OO OO PPTPPP 58
2 2 I O 1 « Yo T o I 4 ol YRS RUUP PR 59
724 FUEI SWILCRING ..ttt ettt et b e sat e e bt e e sab e e be e e bt e e bt e e seneenneas 60
A T O 1 T=T g D=2 =] (o] 4 T=T L YU 60
ADDIEVIATIONS . .ceeeeeeeiiiiiiiiiiiieieeeeeeteeeteeeeeeeeeeeensseeeeeeeeennsssseseseessnnsssssssseesssnssssssssesennnnsssssssesssnnnnsssnssnannn 61
L= =T =T Tl 64

GECF Monthly Gas Market Report —June 2023



List of Figures

Figure 1: Annual trend in impacted global LNG VOIUMES DY fACEON .........cccveeceeeeeeeseeeeesieeeese et ese et esta s esaaeteassasanenanes 2
Figure 2: Trend in impacted LNG volumes due to planned maintenance activity at a country level.............ccccceevcvveevcuvveennnnn. 3
Figure 3: Monthly trend in impacted global LNG VOIUMES BY fACLON...........c..ccecvuvieeeiiieeiiieeeciieeeeiie ettt esita e evee e sesassiva e s 3
e V4= R TN e [o Y d I (o) 4 =Lole LY SO 5
L T T =BT 12} o1 (o T o 1 =PSRN 6

Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10
Figure 11
Figure 12
Figure 13
Figure 14
Figure 15
Figure 16

Figure 17: Trend in electricity production in Italy in May 2023 (y-o-y change)........

Monthly cOMMOUity PriCE INQICES .........cccuueieeiieeeeiiieeeee ettt ettt e ettt e st e e s st e e st e e e ssteesasteasssseeeas 7

Interest rates in MAJOr CENTIAI DONKS ............ccueeeeueieeeieieeeiie et e et e et e et e e ettt e ettt e e ettt eeeastaeassseeeessessassaaaassseaeaas 8
(ol o Lo L= o L (=X TP UPUPPN 8
GAS CONSUMPLION I TN EU ...ttt ettt ettt e et e e et e e st e e st a s s atseaesastaesastnasanaseens 10
: Trend in electricity production in the EU in May 2023 (Y-0-Y CAGNGE) ........eecueeeeeeseeeciresieeieesiieeiiesisesisassasssennns 10
2 GAS CONSUMPLION [N GEINANY ..cooeeeivieeeeeeeeiiieeeeeeeeettteaeeessasteeeeeesssastseaaaesssassstssaasssssastsasasssssansstssasssssnsstsssssssnnines 11
Trend in gas consumption in the industrial sector in Germany (Y-0-y CAANGE) .........cc.ceeeeeeeeevvieesiieeeiieeesiiereesvenn, 11
: Trend in electricity production in Germany in May 2023 (y-o-y change) ......

: German electricity mix in M@y 2023 ..........cccoeeveueeeeeieeesiiieesirieeesieeesineen,

: Gas consumption in Italy

: Trend in gas consumption in the industrial sector in Italy (y-o-y change)..

Figure 18: Italian electricity MiX in MY 2023 ..........cccueeeueereerieeeieete ettt ste et sise et e st e st e st esatseteesaneeseesteesasesneensneenseas
Figure 19: Gas CONSUMPTION iN FIONCE ...........ooovuiiiiiiiiiiiiie ettt ettt e it e sttt s st e s st essnseesaatneseanes
Figure 20: Trend in gas consumption in the industrial sector in France (y-0-y CAQNGE) ............ccccueeeevuveeevivreeeiieeeiiieeaivaeaenns 13
Figure 21: Trend in electricity production in France in May 2023 (Y-0-Y CAGNGE) ..........c.ueeeevveeeeieeeeiiieeeiieeeeieeeeciveeessivaaeenns 13
Figure 22: French nuclear cQpacity QVAIIADINILY ..............cc.ueeeeueeeeiieeeeieeeeeeteeee e e et e ettt e e ettt e e e e e e seteeestsaeseseeessassssatsaaananes 13
Figure 23: Gas CONSUMPTION i SPAUN ......ccc.uveeiriiiieiiiiieiiie ettt ettt et e s sttt e st e s s tat e e s nneesaitseeenanes 14
Figure 24: Trend in gas consumption in the industrial sector in Spain (y-0-y CAANGE) .........ccccveveeceervrseesieiesesieseeiereeeee 14
Figure 25: Trend in electricity production in Spain in May 2023 (y-0-Y CRANGE) .......ccccueeeevvieeeeeeeieeeecieeeeieeeesveaessiaaaeenns 14
Figure 26: Spanish electriCity MiX MY 2023..........cccuueeeeueeeeieeeeeiieeeeiseeeetteeeestaaeesiseeesttsasatsseassesesasssasatssasssesessssessasssssnnnes 14
Figure 27: GAs cONSUMPLION N ENE UK .......cccueermeeeriiieiieeiie ettt ettt ettt ettt et e st e s et e sane et e sateenasesaneensneenseas 15
Figure 28: Trend in gas consumption in the industrial sector in the UK (y-0-y CRANGE) ........cccvevueeeerveiesiieiesiesiesieeiesieeeene 15
Figure 29: Trend in electricity production in UK in May 2023 (Y-0-Y CRANGE) .......cccvveeecureeecirieeeireeeeiieeeeseeeesiveeeesiveaeassaaaenns
Figure 30: UK electriCity MiX MY 2023 .........cooeeueeeeieeeeeieeeeieeeeateeeeeseeeettteeeetteaeesseeesasssasatsaaasasesesasssssaatssassssesessssessassssansases
Figure 31: Gas CONSUMPLION i CRING........cocueeeieesieesiesie et et este et e stte et e s te et e st e sste e teesstesaseaasseensaesasaenseesnsessssesseansnsenses
Figure 32: Trend in electricity production in China in in April 2023 (y-o-y change)

Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:
Figure 39:
Figure 40:

Figure 41

Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:
Figure 49:
Figure 50:

Figure 51

Figure 52:
Figure 53:
Figure 54:
Figure 55:
Figure 56:
Figure 57:
Figure 58:
Figure 59:
Figure 60:
Figure 61:

Gas consumpPtion in INAiQ.............c.eeeeeuveeeiivieesiiieesiiieeesiieeseieessirae s
India's gas consumption by sector ....
Gas consumption in Japan .............
Nuclear availability in Japan...........
GaS CONSUMPLION iN SOULN KOTEQ .......vvveeiiieeiiieeeiiie ettt s it e ettt e et s ettt e e st e e st e e s astaassstsaasnasesesassassssssaasnanes
HDD in SOULh KOTr€Q (Y-0-Y CAGINGE).....cc.vveeeeeieeeieeeseese ettt stte ettt et e s e e st e s e e ssaessesastseseasssesaseesnseenses
GAS CONSUMPLION 1 TNE US ...ttt ettt et e e e st e et e st e et e s ase e st e sntaensaesaseaastsansessssesseeanseenseas
Electricity production in the US in May 2023 (Y-0-Y CAANGE).........ccueereerieeiieeieesieeieesieesieesteseeesieenieesseesseeanns
2 GAS CONSUMPLION [N CANAUQ. ......cccuveveeiiiieeiieeeeciee et este sttt e s etae e st e e s st e s sstae e sttt e esasteesastsaesassesesasssesastnssssssaasnas
(28] 0 (@ Talo e [o A Vate R Vel 1 Lo o 1o I3 B S
Temperature forecast JUNE t0 AUGUSE 2023 .......cc.oeecueeeeeeeieesieesiiesieesieesseesseessteestsessssessssssseesssesssesssesssessssssssssses
Precipitation forecast JUNE t0 AUGUSE 2023 ..........cecueeeoueeseeeieesieesieesieesseesteesteesseesseessssssaesasessssssssessssessseessseensees
Trend in monthly global GAS Fig COUNT.............ooevcuiieeeiiieetie ettt e it e st e e te e sttt e s sataeessteeesssbeessssaasnssees
Monthly gas and liquid diSCOVEIred VOIUMES .............cccuvieeeiieeeiiiiesciieeeiie et sttt et s et e s s taa e s ssee e s ssaassssaaasnanes
Discovered volumes in APIil 2023 DY FEGUONS ..........c.eeecueeeeeeeieesieeseesteesttesteesteestaesseesseessaesaseessasesseesssesaseesseensees
Europe’s* monthly Gas PrOGUCTION. ...........c.eeecueeeieeeeeeseeesee et esee et estte et e sate et e sataeasea s seessaessessssseseesssesaseesnsnensees
Trend in gas ProduCtion iN INOTWAY ............eccueeeeiuieeeeiiteesiieeseieeesttaesststeessteesatateessstaesastsesastssesssseeesassessssssaessssees
Trend in gas ProduCtion N TNE UK .............ceccuueeeeiuiieeeiiieesieesiiee ettt ettt e e sttt e s ettt e s ststaesstsesastsaessseaesasssasanssaesnssees
: Trend in gas production in the Netherlands...
Trend in gas production in China....................
Trend in gas production in India
Trend in shale gas production in the US shale oil/gas producing regions..
US shale region oil and gas rig count............cccceeeuvvenn.
Drilled but uncompleted well (DUCs) counts in the US
[ L= VL=t e To K oo Yo [V ot Lo oI =T il o
Trend in gas Production iN CANGUQ .............ccueeeeiuieeeeiiiieeeiieeseiee e sttt e et e e st esstatesststeesastsesastsaesssseaesassessasssaassssees
MONthlY PNG iMPOIES 10 ThE EU.....cc..vveeeeiiieeiiieeeiiee et eete ettt e ettt e ettt e e sttt e e e ttaessabeaesestaasastsaassasesesasssasassssannanes
Year-to-date EU PNG iMPOItS DY SUPPIEE .......cc..eeeeeueeeeiieeeiiie et este et e ettt e sitta e st aesaataasassaessasasassstsaasnsseasans
MOoNthly EU PNG iMPOItS DY SUDPIEE ......ceeeeeeeeeieeeeeeeieesiee et estte et estta et esateetaasataeaseaanseansaasasessssssseasssesnsassseansees



Figure 62:
Figure 63:
Figure 64:
Figure 65:
Figure 66:
Figure 67:
Figure 68:
Figure 69:
Figure 70:
Figure 71:
Figure 72:
Figure 73:
Figure 74:
Figure 75:
Figure 76:
Figure 77:
Figure 78:
Figure 79:
Figure 80:
Figure 81:
Figure 82:
Figure 83:
Figure 84:
Figure 85:
Figure 86:
Figure 87:
Figure 88:
Figure 89:
Figure 90:
Figure 91:
Figure 92:
Figure 93:
Figure 94:
Figure 95:
Figure 96:
Figure 97:
Figure 98:
Figure 99:

EU PNG supply from RUSSIG QNG NOTWQY .........coeueeeeeesieesieeeieaieeseestaesttastaestaa st eastassssanssassssassssssesssssensassseensees 31
EU PNG imports by supply route, in My 2023 ..........cccuueeeeueeeeiiieesiiieeesiseeeeissaesstssessisesesissssasssssssisesssssssssssssassines 32
PNG imports to the EU by supply route (5M 2023 V 5M 2022) ......ccuveeeecueeeeeiraeiiiiieesiieeeeiisaessisseesisesesissssssssasnines 32
Monthly PNG imPOrts iN CRING............ooeeeeiiieeiieeeiiee ettt et s ettt e e st e e et e e s asteasssttaesnaseeesasaeasastnaesnanes
Year-to-date PNG imMPOItS iN CRUNG ...............oeeviuiieeiiieeeiee ettt ettt e st e e st e e s bt e e s aataesssbeeesasteesasteassnsseaeas
Historical Net PNG trade iN the USA .........ouee oottt sttt ste sttt ettt et esiteesate s s estae s e anatesteesasesseesaseensees
IMONTAIY US PNG IO .....cceeveeeeeeieeeeeeeeee ettt e e e et e e ettt e ettt e e e ettt e e ettt e e e st e e eaasesesastsasasssaaeassesesassnasansssasases
Trend in global MONEAlY LING IMPOILS .......cccueeeeeiiieeiieeeee ettt et e e s e st e e s tte e e s sseassatnaeesseees
Trend in regional LNG imMPOItS iN QY ........c.eeeeriuiieeeiiieeiie ettt e st e st a e et e e st e e s sattaestneeessseassaseaesaseees
Trend in Europe’s monthly LNG imports
Top LNG importers in Europe....................
Trend in Asia’s monthly LNG imports.
TOP LING JMPOIEEIS [N ASIQ.......eeeeeeeeeeeee ettt ettt e e ettt e e e e e st e e e e et eeaeeesassstneeaeeeaassstnaaesesansssneeaesans
Trend in LAC’S MONEAIY LING IMPOITS .......c..eeeeeeeeeeeieeseeeeestteetaesta et e sstaetaasasaesstassseasssasassaasssesssasssasassassseessennasaans
TOP LING JMPOIEEIS [N LAC ...ttt ettt e ettt e e e ettt e e e e e sttt e e e e s s satstaeaasssasastaeaasssasassstasassssasassssaaassns
Trend in MENA’S MONTAIY LING IMPOIES...........eeeeriieeeiiieeeiieeeeee ettt eettte ettt e e e tta e e sstaesesteasaataaesssseaesssseasassssasaasees
TOp LNG importers in IMENA ........oouvoo ettt ettt sttt e st s st s saane e e sanee s
Trend in global MONEAIY LING @XPOILS .........coeuveeeeeeieeiieeiiesieeete ettt ettt et e st et sse et e st esane s st esaseenseenaneens
Top 10 LNG exporters in My 2023 ..........ccoouveeiniieieiiiiieiiie ettt ettt ettt ettt et e s e e ssaaeeesanee s
Trend in GECF MONTAIY LING @XPDOITS .......vveeeeeeeeeeieeeeiee et e eeteeettea e ettt e e e ate e eataaeesaaaaesesseesaassaaasseaesssseasasssasaaseeas
GECF’'S LING @XPOIES DY COUNTIY ...ttt e ettt e ettt e e et e e et a e e st e e et s e e sseasastsaaenasesesassnasastssannanes
Trend in NON-GECF MONAIY LING @XPOIES ........eeuveeeiieeiieeiiieiee ettt ettt ettt stte sttt sst et s s esisesseesaneenaeenaneens 39
NON-GECF’S LNG @XPOItS DY COUNLIY ..ottt ettt ettt site et sne et e e s e nine e e nneeaees 39
Trend in global MONTAIY LING FEIOGUS ..............ooeeueeeeeieieeeeeeeeee et eet e et e ettt e e et e e ettt e ettt e e e esae e e e suseasasssasenseeas 40
GIODAI LNG relOAAS DY COUNTIY ...ttt ettt e e ettt e e et e e ettt a e st e e e e saeesasteaeasseaeeasesssassnsaassseaeaas 40
Price spreads & shipping costs between Asia & Europe Spot LNG MArkets...........ccceceeeeueereercueeseeeseenieecreeneeeneees 41
Maintenance activity at LNG liquefaction facilities during May (2022 and 2023) ...........cccuecerceeveeneeceerieesieneeienae 43
NUMDBEY Of LNG @XPOIT CAIGOECS .....ccc.vveeeeiieeeeeeeteeeeieeeeeeeeettteeeatta e e et e e ettt eestsaeeessesesasssasasssaaesasesesssssasasssannanes
Number of LNG cargoes by exporting country ..
Changes in LNG cargo exports ..............ccccueuuu..
Average LNG spot charter rate ...
Average price Of SRIPPING FUEIS .........co.eereeeieeiieee ettt ettt ettt ettt et e st e e st enaeeeneenaneeas
LNG spot shipping cOStS fOr StEAM tUIDING COITIEIS........cccveeeueeseeeeieesieesiiesieesieeeeesttesteesaesssesstsesseessaessseesseenses 46
Underground gas SEOrage iN the EU............oceeecueeeieesieeeeseeeteese et e ste et e s ta ettt e sae e st e st esseseseesssesaseessseenseasseans
Weekly rate of EU UGS [EVE] CRANGES ...........ccoecueeeeeiiieeiieeeiiteeeitaesieeessteesstvaasttaaesstaessataasassssesasseesnssnsssnsssasnns
UGS in EU countries as Of APIil 30, 2023.........cooouuueeeieieeiiieesiieeeeiiiteesiteesttteesatvaessistaesastsessstsassssssssssssessssssessssees
el A R oY o T= T IR 1T = SRS
LNG in storage in JApan and SOULN KOT@Q .............cccueeeeueeseeeieeeieesieesieesitesteesteesteesseestaessaessessssssnsessssesaseesnseensees

Figure 100: Underground gas SEOrage iN the US............cueeeeeeieeseeeieesieesee st esite st estee st esttesseessteensaesaseesseesseesssasaseesnseensees

Figure 101:
Figure 102:
Figure 103:
Figure 104:
Figure 105:

Weekly rate of UGS ChANGES iN the US...........ooocuueieiiiieeiieesciiieeeeeeete sttt e sttt e st e sttt a e s st sssasaassssaassssaesnssees
EU + UK MONEAIY GAS BAIANCE ...ttt ettt ettt e e e st e e st e e st e s aatteeesaseaesstasssnssaesas
DAilY GOS & LING SPOL PIICES ....neeneeeeeieeeieeieeeteesiteeeestte et e stta st e sateetaesasesastasssaesssasastessessnsassssessessssesnsessssessseesnes
Daily VATIGLION Of SPOT PIICES.....eeueeeiieeieesteesteesie et estte et e stte et e st te e teestessutesteesstesasteasessnsassssesasessssesnsassnsessseennes
Monthly EUrOPEAN SPOT QS PriCES .......ucecuvieesiiiesiiiieeeiiteessteessstaeestseessstsessstaesastssesssssesassssssssssssssssssssnsssssseesnas

Figure 106: Monthly ASiQN SPOt LING PIiCES ..........ceeeuvieeiuiieesiuiieesiitessseeesetteesstsaessisteesastaessstsaessssesssassssssstssessssssesassassssssssnanes
Figure 107: Monthly NOrth AMEriCAN GOS SPOL PICES.......cccuveeeueeeeeeeieesieesieeesieesieeseteesstessteesstesaseessteessaesseasssesssessssessseessseensees
Figure 108: Monthly SOuth AMEriCan LNG SPOL PriCES.......ccueeueeeueeeeieesieesieesieesieeseseesueessteesstesseesstsasssesseesssessessssesaseessseensees

Figure 109:
Figure 110: Europe: Spot and oil-indexed price spread...
Figure 111:
Figure 112:
Figure 113:
Figure 114:
Figure 115:

Asia: Spot and oil-indexed price spread .......

NEA-TTF price spread....
INBP-TTF PIICE SPIEAU.......eecueeeeeesieeteeeeeesteeeteestte st e sttaeteesste s st essteessaasasasaseasssaenssasaseeasessnsessssassesnssennseesnsasnseennss
NWE LING-TTF PIiCE SPIEA ......veeneeeeeeeeeeeteeeteestte et estte et esata et ess e estaesasaeaseasssaesssasasseastssnsessssesaseenssnsnsaesssesasennnss
NWE LNG — SA LNG PIiCE SPIEAU. ........vveeeiieeeeisiieeeiieeeeitteettte e ettt e eetteeesistaesaattasaattaeesastsesassaaeasssaesssesesassasssssseasnas
INEA-HH DFICE SPIEATU. .....vvveeieieeie et eee ettt e e ettt e e et e e e ttte e e et e e e sast e e s asttasaataaeesastaessssaeaassaesnasesesstnsssnsseaanas

Figure 116: TTF-HH PIriCE SPIEAM.......cc.uveeeeeeeeeeeeeeeeeseesteesttesa e tte e e e stte et essteesttasaseeaseaenseesssasaseeastaasaasasaenntssnsessssasnseennseennees
Figure 117: GAS & LING fULUIES PIICES ....c...vecueeeeeeseieestieseeesieesteeasiesteesatasaseesstessaasasasassasssessssasasaaasseensaesnsaenstessseesssesaseensseennees
Figure 118: Variation in gas & LING fULUIES IICES .........ccueeeeeeeieeeieeeteesieeseesieesteaseseesseesssaesssasseessssesseasssasssssseesssasssessssesnsees

Figure 119:

IMONTAIY CrUAE Ol PIICES ...eevvieeieeeee ettt e ettt e e ettt e e et e e e aatt e e ettt e e s asteesastaasaassaeesasesesassnssnnseaanas

Figure 120: MONTAIY COOI PATITY PIICES. .....cccuveeeeiuiieeeiiieeeiee e ettee e ettt e et e e ettt e e ettt e e sasteesesteesastsaeasaseeesstsasastssassssesesassessastsaennses

Figure 121:
Figure 122:

LU oo T Yo Y I o g o= SRS
Daily TTF VS COQI-t0-GAS SWILCRING PrICES ....cocuveeseeeeiieeeieeieeeeeeeie s e estte s e e sttessteestte st esstseteesstesaseensseenseassassseennns




List of Tables

Table 1: Global gas production forecast by region (DCIM) ...........cveeueecueeeieeseeeceeeieeseese et e ste e st e staesstessteestaassseessssessaanseans 21
Table 2: New LNG sale agreements Signed in My 2023 ..........cc.ueeeeueeeeiueeeiiiiieesisieeeitreesiiaseesstsessssesassssasssssessssessassssasasees 42
Table 3: Shipping costs for LNG spot cargoes from selected regions (S/MMBtu) — M@y 2023 ........c.coceevvevreeveeveeveeveereereeesens 45
Table 4: EU + UK gas supply/demand balance for May 2023 (DCM) ........c..eeeveecueecereireeeieeieesiveeiteeeieeeeseiseessseiseesissesssssiseens 50
Table 5: OECD’s gas supply/demand balance for February 2023 (DCM) .........cueevevueieeveeiieiesessiessesiessessessessesssesssssssssssens 50
Table 6: India’s gas supply/demand balance for April 2023 (DCM) .......c.ccueeeeeecieiesieeieiieieseeiestaeveseetesssesaessseaesraeaeseas 51

GECF Monthly Gas Market Report —June 2023



Highlights

Global economy: The projected global GDP growth for 2023 is expected to decelerate to 2.2%, as

indicated by Oxford Economics. Inflationary pressures have been easing due to weaker energy and other
commodity prices, as well as the alleviation of supply chain bottlenecks. Global inflation is anticipated to
gradually subside to 5.6% in 2023. During the G7 Hiroshima Summit, the leaders acknowledged the
importance of supporting investment in the gas sector in order to avert potential supply shortages.

Gas consumption: In May 2023, the European Union experienced a 6% y-o-y drop in gas consumption,
reaching 20 bcm. However, amidst this decline, the residential sector defied expectations by embracing
a surge in gas usage due to an unusually chilly two-week weather spell. Meanwhile, China showcased its
insatiable thirst for progress by soaring to 129 bcm of apparent gas consumption from January to April
2023, a 3.5% y-o-y increase. As for the United States, gas consumption rose by 1% y-o-y in May, with a
significant 5% growth in the power generation sector (equivalent to 1.3 bcm).

Gas production: In April 2023, Europe experienced a 3.2% y-o-y drop in its gas production, reaching an
output level of 15.6 bcm. This reduction was primarily attributed to declining production in both the
Netherlands and UK. In contrast, May 2023 witnessed a 5% y-o-y increase in gas production in the seven
major US shale oil and gas regions, culminating in an output of 85.1 bcm. On a global scale, the gas rig
count for May 2023 showed a slight monthly dip of 25 units. However, the gas rig count still marked a
significant yearly growth of 36 units, bringing the total count to 383 units.

Gas trade: In May 2023, pipeline gas imports to the EU fell by 10% m-o-m, reaching 12.7 bcm. Global LNG
imports experienced a 3.5% y-o-y growth, reaching 34.4 Mt. This growth was primarily driven by robust
LNG demand in Europe and Latin America and the Caribbean (LAC), which offset weaker imports in the
Asia Pacific and MENA regions. Despite favourable spot LNG prices in the Asia Pacific, there was a
continued flow of LNG towards Europe. The expansion of European LNG imports can be attributed to the
declining pipeline gas imports. In the LAC region, Argentina witnessed a doubling of LNG imports
compared to the previous year, as pipeline gas imports from Bolivia continued to decline. Moreover,
Hong Kong joined the ranks of LNG importers in May 2023.

Gas storage: The restocking of gas storage sites in Europe and North America continued during May 2023,
albeit at a slower pace when compared to the same period in 2022. In the European Union, the average
level of gas in underground storage was 67.3 bcm, which represents 65% of the region's storage capacity.
The reduced injection demand exerted downward pressure on gas and LNG spot prices. Meanwhile, in
the United States, the level of underground gas storage rose to 64.9 bcm, representing 48% of its
capacity. The combined LNG in storage in Japan and South Korea was estimated to be 10.6 bcm.

Energy prices: Gas and LNG spot prices in Europe and Asia reached their lowest levels in two years, primarily
due to ongoing weak gas demand and ample EU storage levels. This resulted in downward pressure on
prices. The average spot prices for TTF and NEA LNG stood at $10/MMBtu, marking declines of 27% and
17%, respectively, compared to the previous month. The relatively low gas spot prices are expected to
encourage coal-to-gas switching in Europe, potentially leading to price increases. In addition, the emerging
buying interest from price-sensitive LNG importers in South and Southeast Asia may contribute to some
upward movement in prices.
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Feature Article: Impact of Maintenance Activity, Unplanned Outages and
Weather Related Issues on Global LNG Supply

The utilisation of liquefaction facilities can be influenced by a variety of factors, including
planned (scheduled) maintenance, unplanned outages, weather-related challenges and other
unforeseen incidents. These factors consequently affect the supply of LNG. It is important to
note that this analysis does not consider issues related to feedgas or economic considerations,
which can also affect the utilisation of LNG liquefaction capacity. The impacted LNG volumes
refer to liquefaction capacity that is temporarily switched offline or its utilisation rate is
reduced.

In 2022, the impacted LNG volumes reached approximately 31 million tonnes (Mt). This
means that 31 Mt of LNG was not produced globally due to various factors, representing the
highest impact observed in a single year. This number increased from 22 Mt in 2021, primarily
driven by an escalation in planned maintenance, unplanned outages, and weather-related
issues. The impacted LNG volumes in 2022 represented 7.8% of the total global LNG
production, which was 393 Mt last year. Furthermore, the impacted LNG volumes
represented 6.5% of the 486 Mtpa of global liquefaction capacity in 2022. This figure was
higher than the average of 4.4% observed between 2017 and 2021 (Figure 1).

Figure 1: Annual trend in impacted global LNG volumes by factor
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Source: GECF Secretariat based on information from Argus, ICIS LNG Edge and Refinitiv

The impacted LNG volumes attributed to planned maintenance activity in 2022 stood at 11
Mt, slightly higher than the 9 Mt in 2021. Liquefaction facilities in Algeria, Angola, Egypt,
Indonesia, Oman, Qatar, the UAE and the US experienced higher planned maintenance
activity compared to 2021. Notably, Qatar and the US witnessed a significant rise in
maintenance activity compared to the five-year average from 2017 to 2021. Conversely,
maintenance activity at liquefaction facilities in Australia, Brunei, Malaysia, Papua New
Guinea, Russia and Trinidad and Tobago was relatively lower (Figure 2).

Meanwhile, unplanned outages at liquefaction facilities resulted in a historic high of 16 Mt of
impacted LNG volumes in 2022, marking a significant increase from the 12 Mt in 2021, and an
average of 6 Mt over the 2017-2021 five-year period. Important unplanned outages in 2022
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occurred at prominent LNG plants such as Freeport LNG in the US, Hammerfest in Norway,
and Arzew in Algeria.

In terms of weather-related impact, Nigeria experienced extensive flooding in the fourth
quarter of 2022, which caused gas supply disruptions to the Bonny LNG facility.

Figure 2: Trend in impacted LNG volumes due to planned maintenance activity at a country level
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Between January and May 2023, a total of 7.9 Mt of LNG volumes were affected by planned
maintenance (3.1 Mt) and unplanned outages (4.8 Mt). This represents a decrease compared
to the 9.7 Mt of impacted LNG volumes during the same period in 2022. This decline was
primarily driven by lower planned maintenance activity and other factors, offsetting a slight
increase in maintenance due to unplanned outages (Figure 3).

Figure 3: Monthly trend in impacted global LNG volumes by factor
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From January to May 2023, the impacted LNG volumes due to planned maintenance activity
decreased by 1.6 Mt y-o-y. The decrease was mainly observed in facilities located in Australia,
Indonesia, Qatar and the US. In contrast, the increase in maintenance activity resulting from
unplanned outages at the Freeport LNG facility in the US was nearly offset by reduced
unplanned maintenance at the Arzew LNG facility in Algeria, the Prelude LNG facility in
Australia and the Hammerfest LNG facility in Norway.

For the full year 2023, the total impacted LNG volumes due to planned maintenance,
unplanned outages, weather-related challenges and other factors are expected to decrease
compared to 2021, averaging between 18-23 Mt. As for the liquefaction capacity impacted by
these factors, it is projected to account for 4% of the global liquefaction capacity, showing a
decrease from the 6.5% observed in 2022.

The planned maintenance schedule for global liquefaction facilities is generally not publicly
disclosed, except for Australia, which typically announces its planned maintenance schedule
for the full year. Based on Australia's maintenance schedule, a decrease in planned
maintenance activity in the country is anticipated for 2023. Conversely, higher planned
maintenance activity is expected at the Cameron and Corpus Christi liquefaction facilities in
the US, while lower planned maintenance is forecasted at the Freeport LNG facility. However,
Cheniere-operated facilities may implement enhanced maintenance techniques, potentially
reducing the duration of planned maintenance compared to the previous year. Overall, it is
projected that the impacted LNG volumes due to planned maintenance activity will align with
the historical average of 10-12 Mt observed from 2018 to 2022.

This year, a decrease in unplanned maintenance activity is anticipated at global liquefaction
facilities, primarily driven by reduced unplanned maintenance at the Arzew and Hammerfest
LNG facilities, as well as the resumption of production at the Freeport LNG facility.
Consequently, it is estimated that approximately 6-7 Mt of LNG volumes may be impacted
due to unplanned maintenance activity in 2023, consistent with the annual average observed
between 2018 and 2020. The unplanned maintenance activity in 2021 and 2022, which were
exceptional years for unplanned outages, were excluded from the historical average.

Weather-related challenges and other factors may impact approximately 2-4 Mt of LNG
volumes this year, taking into account the five-year average between 2018 and 2022. As a
result, the total impacted LNG volumes are expected to decrease by approximately 10-11 Mt
y-0-y, reaching a range of around 21-22 Mt. This reduction in impacted volumes is expected
to contribute to an increase in global LNG supply, resulting in a looser supply-demand balance
for LNG, which potentially places downward pressure on spot LNG prices.



1 Global Perspectives

1.1 Global Economy

In its World Economic Prospects June 2023 report, Oxford Economics revised its global GDP
growth forecast for 2023, increasing it by 0.3 percentage points to 2.2% compared to the
previous month’s forecast. However, the global GDP growth forecast for 2024 was adjusted
downwards by 0.1 percentage points to 2.2% due to expectations of moderate economic
growth amidst sustained high inflation (Figure 4). Meanwhile, global economic growth is
expected to decelerate in the second quarter of 2023, following a better-than-expected
performance in the first quarter of 2023, particularly in Advanced Economies (AEs).

The outlook for GDP growth in AEs has been revised upwards by 0.3 percentage points, with
an expected growth rate of 1% in 2023. However, there is a slight softening anticipated to
0.9% in 2024. In the case of the United States, the GDP growth forecast has been raised by
0.8 percentage points to 1.3% in 2023. The US economy has shown resilience due to a strong
labour market and robust consumer spending. Nevertheless, it is still expected to enter a mild
recession in the second half of 2023, driven by the lagged effect of tightening monetary
policies. In the Euro area, the GDP growth has lost some momentum since the first quarter,
resulting in the slightly downgraded forecast to 0.8% in 2023. Growth across the region has
been divergent, with Italy and Spain experiencing strong growth, while Germany entered a
recession during the first quarter of 2023. Regarding Japan, its GDP growth forecast stands at
0.7% in 2023, reflecting strong growth in the first quarter of 2023, primarily driven by
increased consumption.

GDP growth in Emerging Markets and Developing Economies (EMDEs) has also seen an
upward revision, with projected growth rates of 3.9% in 2023, followed by a slight softening
to 3.8% in 2024. China's GDP growth is expected to reach 5.5% in 2023 before decelerating to
4.6% in 2024. Factors such as relatively low inflation rates, increased investment, pent-up
demand, strong consumer spending and a robust labour market are expected to contribute
to China's economic recovery. However, it is worth noting that slowing external demand and
high debt burdens may impose limitations on China’s growth prospects. In addition, India’s
GDP growth has been revised upwards by 0.7 percentage points to 5.6% in 2023, primarily
driven by strong growth in the first quarter of 2023.

Figure 4: GDP growth forecast
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In May 2023, several economic forecasts were released, including the United Nation’s World
Economic Situation and Prospects report and the European Commission’s Spring 2023
Economic Forecast. These reports provide insights into the global and regional economic
outlook.

The UN now expects global GDP growth of 2.3% in 2023, an upward revision from its previous
forecast of 1.9% in January 2023. This upward revision is driven by robust household spending
in the US and EU, as well as the economic recovery taking place in China.

On the other hand, the European Commission anticipates GDP growth in the EU to be 1% in
2023, an upward revision from its previous forecast of 0.8% in February 2023. Several factors
contributed to this upward revision, including lower energy prices, easing supply constraints,
improved business confidence and strong labour markets. The decline in energy prices has
led to reduced household energy bills, lowered production costs for energy-intensive
industries and reduced costs of government support measures, all contributing to an
improved economic outlook for Europe. However, it is important to note that high inflation
remains a downside risk for the region.

Inflationary pressures in many countries have been easing, driven by factors such as
tightening monetary policies, weaker energy and commodity prices and the resolution of
supply chain bottlenecks. However, it is expected that headline inflation will still remain
above targeted rates in major economics until 2024 or beyond. According to the latest
forecast from Oxford Economics, global inflation is projected to decrease from 7.8% in 2022
to 5.6% in 2023, followed by a further reduction to 3.9% in 2024. While this indicates a
gradual easing of inflation, it suggests that achieving the targeted inflation rates of around 2%
will take some time. Specifically, in the US, inflation is projected to average 4.4% in 2023, with
a decline to 2.9% in 2024. In the Euro area, inflation is anticipated to average 5.3% in 2023,
followed by a subsequent decline to 1.4% in 2024. The UK is expected to experience inflation
averaging 7.1% in 2023, before decreasing to 2.9% in 2024 (Figure 5).

These projections highlight the ongoing challenges in managing inflationary pressures and
achieving price stability in major economies. While the easing of inflation is a positive
development, policy makers will need to continue monitoring and implementing appropriate
measures to ensure inflation remains under control and aligns with targeted rates.

Figure 5: Inflation rates
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In May 2023, commodity prices, particularly in the energy sector, experienced significant
declines. The energy price index decreased by 11% m-o-m and was 40% lower y-o-y. This
decline was driven by lower oil, gas and coal prices. Oil prices reached its lowest monthly
average since December 2021. Gas and coal prices hit two-year lows.

The non-energy price index also saw a decrease of 4% m-o-m and was 16% lower y-o-y. Within
the non-energy sectors, the agriculture price index decreased by 2% m-o-m, while the metals
and minerals price index decreased further by 6% m-o-m. Additionally, the fertilizer price
index decreased by 2% m-o-m, marking its eight consecutive monthly decline, and was 32%
lower y-o-y (Figure 6).

Figure 6: Monthly commodity price indices
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Note: Monthly price indices based on nominal US dollars, 2010=100, 1960 to present. The energy price index is
calculated using a weighted average of global crude oil (84.6%), gas (10.8%) and coal (4.7%) prices. The non-
energy price index is calculated using a weighted average of agriculture (64.9%), metals & minerals (31.6%) and
fertilizers (3.6%).

In May 2023, several central banks took action to raise their benchmark interest rates. The US
Federal Reserve (Fed) initiated the move by increasing its benchmark interest rates by 0.25
percentage points on May 3, bringing them to the range of 5.00-5.25%. This marked the highest
level in 17 years for US interest rates. Subsequently, the European Central Bank (ECB) followed
suit and raised its key interest rates by 0.25 percentage points on May 10. Similarly, on May 11,
the Bank of England (BOE) increased its benchmark interest rate by 0.25 percentage points to
reach 4.5% (Figure 7).
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Figure 7: Interest rates in major central banks
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In May 2023, the euro experienced a depreciation against the US dollar compared to the
previous month. The average exchange rate for the euro was $1.0865, representing a 1%
decrease m-o-m. However, when compared to the same period last year, the euro remained

3% higher y-o-y. |On the other hand, the British pound showed a slight increase in value
against the US dollar in May 2023. The average exchange rate for the pound was $1.2481,
reflecting a marginal 0.2% increase both m-o-m and y-o-y (Figure 8). In terms of inflation in
the Euro area, there was a slight decline in May 2023. The average inflation rate for the region

was 6.1%, compared to 7% in the previous month.

Figure 8: Exchange rates
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1.2 Other Developments

Mar-23

May-23

The US reached its debt ceiling on January 19, 2023. The debt ceiling is a statutory limit set by
Congress on the amount of debt that the federal government can legally borrow. When the
debt ceiling is reached, the government must seek authorization from Congress to raise it,
allowing the government to continue borrowing funds to meet its financial obligations. The
debt ceiling issue arises because the government's expenditures often exceed its revenue,

resulting in budget deficits and the need to borrow money to cover the shortfall.
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To manage the situation, since January 2023, the Treasury has implemented extraordinary
measures to create additional borrowing capacity. However, these measures were projected
to be effective only until June 5, 2023, highlighting the need for a critical agreement before
that date. On June 3, 2023, the US President signed a bill to suspend the $31.4 trillion debt
ceiling until January 2025. This move effectively averted a potential default, which could have
had severe consequences for the US economy. A default would have led to the government
being unable to meet its financial obligations, potentially causing a cascade of negative effects
on the global economy and financial markets.

In May 2023, significant policy developments occurred in the global economy and energy
sector, involving key events and meetings such as the G7 Hiroshima Summit, G20 Working
Group meetings, and APEC Energy Working Group meetings.

G7 Hiroshima Summit: The G7 Hiroshima Summit took place in Hiroshima, Japan from May 19
to21, 2023. During the Summit, the G7 leaders reiterated their commitment to a coordinated
approach in addressing economic resilience and security, as well as the transition to clean
energy economies. In addition to the G7 nations, leaders from Australia, Brazil, Comoros
(representing the African Union), Cook Islands (representing the Pacific Forum), India,
Indonesia, South Korea and Vietnam also attended the meetings.

The G7 leaders reaffirmed their shared goals of achieving net-zero emissions by 2050 and
striving to limit the global temperature rise to 1.5°C. While recognizing that countries may
adopt different pathways to reach these goals, the leaders stressed the need to address
energy security concerns, climate change and manage geopolitical risks. In the G7 Hiroshima
Leaders’ Communique, the leaders also highlighted the importance of supporting investment
in the gas sector, stating “the important role that increased deliveries of LNG can play, and
acknowledge that investment in the sector can be appropriate in response to the current crisis
and to address potential gas market shortfalls provoked by the crisis.”

G20 Meetings: Under India’s G20 Presidency, two important working group meetings took
place in Mumbai in May 2023. The third Energy Transitions Working Group Meeting (ETWG)
gathered over 100 representatives from G20 member countries, specially invited countries
and international organisations. Additionally, the third Environment and Climate
Sustainability Working Group Meeting (ECSWG) was held during the same period. The
ECSWG aimed to enhance cooperation among G20 nations in developing innovative
approaches for the sustainable management of oceans and the conservation of marine
biodiversity.

Asia-Pacific Economic Cooperation (APEC) Meetings: The APEC Energy Working Group (EWG)
convened in Detroit, US, on May 21-22, 2023. The primary objective of the meeting was to
enhance cooperation among APEC economies in the field of clean energy and promote
sustainable and inclusive economic growth. It is important to note that the energy mix within
the APEC region is currently dominated by fossil fuels, accounting for 86% of the total primary
energy supply. The meeting also served as preparation for the upcoming 2023 APEC Energy
Ministerial Meeting, scheduled to take place in August 2023.

Bonn Climate Change conference: The Bonn Climate Change conference commenced on June
5, 2023, in Germany. This conference plays a pivotal role in setting the stage for decision-
making at the upcoming COP28 scheduled to be held from November 30 to December 12,
2023 in the United Arab Emirates. The Bonn conference is set to conclude on June 15, 2023,
and further details on the outcomes will be provided in our next monthly report.



2 Gas Consumption

2.1 Europe
2.1.1 European Union

In May 2023, the European Union (EU) experienced a 6% y-o-y decrease in gas consumption,
reaching a total of 20 bcm (Figure 9). This decline was primarily due to the increased
renewable energy generation across several EU countries and the implementation of the EU
regulation promoting a voluntary 15% reduction in gas demand from 1 April 2023 to 31 March
2024. Despite falling gas prices in Europe, the industrial sector has not fully recovered
compared to the previous year. primarily due to demand destruction following the high prices
recorded in 2021 and 2022.

Gas-based electricity production within the EU fell by 17% y-o-y, while total electricity
production decreased by 3% y-o-y, reaching 187 TWh. The decrease in gas-fired power
generation in May 2023 was offset by the increased output from other renewable energy
sources. Nuclear power generation grew by 2% y-o-y, while hydro, solar, and wind power
sources saw substantial growth of 11%, 10% and 18% y-o-y, respectively. Additionally, there
was a significant decrease in coal generation, dropping by 35% y-o-y (equivalent to 10.5 TWh)
(Figure 10). Renewables accounted for the largest share of the power mix at 36%, followed
by nuclear (23%), gas (15%), hydro (15%) and coal (11%).

From January to May 2023, the EU's gas consumption fell by 10% y-o-y, amounting to 161
bcm.

Figure 9: Gas consumption in the EU Figure 10: Trend in electricity production in the EU
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2.1.1.1 Germany

In May 2023, Germany's gas consumption recorded a 5% y-o-y decrease, falling to 4.5 bcm. This
was attributed to the implementation of a voluntary target set for EU member states, including
Germany, to reduce natural gas consumption by 15% from 1 April 2023 to 31 March 2024, as well
as the increased output of hydro and renewable energy during the month (Figure 11).

The industrial sector continued its downward trend for over twelve consecutive months,
registering a 5% decline in gas consumption compared to the previous year (Figure 12). In
contrast, consumption in the residential/commercial sector increased by 10% y-o-y due to colder
than usual weather during the final two weeks of May, resulting in a growth of 0.1 bcm.

Figure 11: Gas consumption in Germany Figure 12 Trend in gas consumption in the
industrial sector in Germany (y-o-y change)
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Electricity production from gas saw a 9.6% y-o-y decrease, while total electricity production
fell by 17% y-o-y, amounting to 35 TWh. During the same period, there was a notable
increase in energy generation from hydro (26% y-o-y), solar (3%) and wind (5%). However,
electricity production from coal witnessed a substantial decline of 42% compared to the
previous year, largely due to the increased output from hydro and renewable energy
sources (Figure 13). Renewables held the dominant position in the energy mix, comprising
58% of the total, followed by coal (20%), gas (16%) and hydro (6%) (Figure 14).

Figure 13: Trend in electricity production in Figure 14: German electricity mix in May 2023
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From January to May 2023, total gas consumption in Germany fell by 10% y-o-y to 37 bcm.

GECF Monthly Gas Market Report —June 2023 Page | 11



2.1.1.2 Iltaly

In May 2023, Italy's gas consumption dropped by 5.2% y-o-y to 3.9 bcm (Figure 15). Both the
power generation and industrial sectors saw declines of 15% and 8.8%, respectively, reaching
1.4 bcm and 1 becm. This decrease was driven by the high output of hydro and renewable
energy due to the exceptional precipitation recorded during the month, with 50% above the
seasonal norm. This abundant rainfall replenished river levels, allowing hydroelectric power
plants to generate more electricity. For the 17th consecutive month, gas consumption in the
industrial sector saw a y-o-y decline compared to the previous year (Figure 16). In contrast,
the residential sector experienced a 4.6% y-o0-y increase in gas consumption due to unusually
cold temperatures recorded in southern Europe during the last two weeks of May 2023.

Figure 15: Gas consumption in Italy Figure 16: Trend in gas consumption in the
industrial sector in Italy (y-o-y change)
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In May 2023, gas-based electricity production witnessed a notable decline of 15% y-o-y
resulting in a total electricity production decrease of 1.5% y-o-y to reach 18 TWh. However,
there was a significant increase in energy generation from hydro (58% y-o-y) and wind (95%)
(Figure 17). Despite these changes, gas remained the dominant fuel in the power mix,
accounting for 43% of the total, followed by renewables (32%), hydro (22%) and coal (3%)
(Figure 18). It is worth mentioning that the risk of drought for summer of 2023 decreased
significantly due to the above-average precipitation levels recorded during the month,
displacing the use of natural gas in the power generation mix.

Figure 17: Trend in electricity production in Italy in Figure 18: Italian electricity mix in May 2023
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From January to May 2023, total gas consumption in Italy fell by 16% y-o-y to reach 30 bcm.
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2.1.1.3 France

In May 2023, France’s gas consumption declined by 14% y-o-y to reach 1.7 bcm. This marked
the third consecutive monthly decrease following a temporary rebound observed in February
2023 (Figure 19). The reduction in gas consumption can be primarily attributed to decreased
usage in the power generation sector, as there was a higher output from nuclear power
compared to the previous year. It is worth noting that the No.1 reactor of the Chooz nuclear
power plant, with a capacity of 1450 MW, was reconnected to the grid after a shutdown of
over 16 months due to corrosion issues, starting from May 10.

Despite falling gas prices, gas consumption in the industrial sector declined by 12% y-o-y
(Figure 20) due to recent shutdowns or output reductions in some energy-intensive industries
such as fertilizer and cement. In contrast, the residential sector experienced a 7.2% y-o-y
growth in gas consumption due to colder temperatures in the final two weeks of the month.

Figure 19: Gas consumption in France Figure 20: Trend in gas consumption in the industrial
sector in France (y-o-y change)
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In May 2023, France experienced significant changes in its electricity production. Production
from gas witnessed a notable decline of 59% y-o-y, while total electricity production
increased by 17% y-o-y, reaching 37 TWh. The month also marked a recovery in electricity
generation from nuclear power, with a 26% y-o-y increase. Nuclear capacity availability rose
by 24% y-o-y and 2% m-o-m (Figure 22). The upcoming months are expected to see further
increases in France's nuclear availability. Higher electricity production was recorded from
hydro (9% y-o-y), wind (73%), and solar (6%). However, electricity production from coal
remained unchanged (Figure 21). Nuclear power continued to hold the dominant position in

the energy mix with a share of 67%, followed by renewables (17%), hydro (13%), and gas
(3%).

Figure 21: Trend in electricity production in France Figure 22: French nuclear capacity availability
in May 2023 (y-o-y change) 20
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From January to May 2023, gas consumption in France dropped by 10% y-o-y to 17.5 bcm.
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2.1.1.4 Spain

In May 2023, Spain witnessed a decline in gas consumption across various sectors. Gas
consumption fell by 4.6% y-o-y to 2.2 bcm. The industrial/residential sector experienced a
decrease of 3.9%, while the power generation sector recorded a larger decline of 7.6%. These
declines were attributed to increased output from solar and wind energy sources and a
reduction in electricity exports to France (Figure 23). In the industrial sector, gas consumption
continued to decline by 4% y-o-y for the 16th consecutive month, albeit at a slower rate,
reflecting a prolonged trend amidst a low gas price environment (Figure 24).

Figure 23: Gas consumption in Spain Figure 24: Trend in gas consumption in the industrial
sector in Spain (y-o-y change)
40 0.0 0%
. 0
35 = v
30 -0.1 -10%
2.5 £ -0.2 -20%
Q
§ 20 € 03 -30%
o
15
-0.4 -40%
1.0
05 -0.5 -50%
: N NN AN NN NN MmN oM
AN AN AN AN NN NN NN NN
00 — - SS¥25385€553
Ef228353288¢28 2TI502888222
®2021 2022 m2023 B Change in Bcm Change in % (RHS)

Source: GECF Secretariat based on data from Enagas  Source: GECF Secretariat based on data from Enagas

Electricity production from gas declined by 14% y-o-y, while total electricity production
decreased by 6.8% y-o-y to reach 19.3 TWh. However, there were notable increases in
electricity generation from solar (+8% y-o-y) and wind (16%). On the other hand, electricity
production from coal, nuclear, and hydro recorded declines of 55%, 11% and 41%,
respectively (Figure 25). Renewables held the dominant position in the power mix,

accounting for 51% of the total, followed by nuclear (19%), gas (22%), hydro (7%) and coal
(1%) (Figure 26).

Figure 25: Trend in electricity production in Spain Figure 26: Spanish electricity mix May 2023
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From January to May 2023, Spain's gas consumption showed a y-o-y decline of 14%.
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2.1.2 United Kingdom

In May 2023, gas consumption in the UK fell by 20% y-o-y, reaching 3.5 bcm (Figure 27). This
decline was largely due to higher-than-average temperatures during the month, which
resulted in a 9% y-o-y reduction in natural gas consumption in the residential sector, totalling
2.2 bcm. Furthermore, the increased output from solar energy sources contributed to a
decrease in the share of natural gas in the power generation mix. The industrial sector also
experienced a significant drop in gas consumption, with a decline of 28% y-o-y. Despite a
significant decrease in wind speeds in the UK during the month, natural gas consumption in
the power generation sector declined by 30% y-o-y (Figure 28).

Figure 27: Gas consumption in the UK Figure 28: Trend in gas consumption in the
industrial sector in the UK (y-o-y change)
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The UK's electricity production from gas decreased by 30% y-o-y, while total electricity
production fell by 25% y-o-y, reaching 22 TWh. Solar power generation increased by 20% y-o-
y. However, electricity production from nuclear, hydro and wind declined by 23%, 54%, and
29% y-o-y, respectively (Figure 29). Gas emerged as the dominant energy source in the power
mix with a share of 44% of the total, followed by renewables (36%), nuclear (19%) and hydro
(1%) (Figure 30).

Figure 29: Trend in electricity production in UK in Figure 30: UK electricity mix May 2023
May 2023 (y-o-y change)
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For the period from January to May 2023, gas consumption in the UK declined by 3.3 bcm, or
10% year-on-year.
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2.2 Asia
2.2.1 China

In April 2023, China's apparent gas demand, encompassing pipeline imports, LNG imports,
and domestic production, rose by 8.6% y-o-y, reaching31 bcm. This growth can be attributed
primarily to the easing of COVID-19 lockdown measures and the subsequent recovery
observed in the industrial sector (Figure 31).

Electricity production from gas increased by 12% y-o-y, while total electricity production
declined by 1.5% year-on-year, amounting to 699 TWh. During the month, there was a surge
in generation from coal (+12% y-o-y), nuclear (+6%), hydro (+75%), solar (+10%) and wind
(+35%) (Figure 32). Coal remained the dominant fuel in the power mix, accounting for 60% of
the total, followed by renewables (22%), hydro (10%), nuclear (5%), and gas (3%).

In line with its commitment to achieving net-zero emissions by 2060, China has made
significant strides in expanding its installed solar capacity during the first four months of this
year. The installed solar capacity has tripled compared to the same period last year, driven
by decreasing production costs and the growing demand for clean electricity. As a result,
solar energy has gained a larger share in in China's power generation mix, contributing to the
country’s efforts in transitioning to renewable energy sources.

From January to April 2023, China's gas consumption increased by 3.5% y-o-y to 129 bcm.

Figure 31: Gas consumption in China Figure 32: Trend in electricity production in China in
in April 2023 (y-o-y change)
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2.2.2 India

In April 2023, India's gas consumption continued its upward trend, marking the fourth
consecutive month of growth with a 10% y-o-y increase to reach 5 bcm (Figure 33).
However, the share of regasified LNG in India's gas supply fell to 49%. The fertilizer sector
had the largest share of gas consumption by sector at 35%, followed by city gas (23%),
power generation (12%), refining (8%) and the petrochemical sector (2%) (Figure 34).

The increase in gas consumption in India was driven by the power generation sector, which
experienced a growth of 32% y-o-y. This rise in gas consumption can be attributed to the
implementation of emergency measures aimed at addressing anticipated shortfalls in
electricity output during the peak power demand period from April to June. The directive
mandates that gas-fired power plants operate at full capacity during this period.
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Figure 33: Gas consumption in India Figure 34: India's gas consumption by sector
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Due to the ongoing heatwave in India, which has led to an increased cooling demand, it is
projected that the share of natural gas in the electricity mix will grow in the coming months.

From January to April 2023, India's total gas consumption increased by 5% y-o-y to 19.5 bcm.
2.2.3 Japan

In May 2023, Japan's gas consumption decreased by 2.2% y-o-y to reach 7 bcm (Figure 35). This
decline was due to milder weather, with the average temperature in Japan being approximately
0.2 degrees higher compared to the same period last year. The power generation sector was
particularly affected, witnessing an 8.6% y-o-y decrease in gas consumption. Despite the routine
maintenance that led to the temporary halt of operations at the Sendai No.2 nuclear reactor on
May 13, the availability of nuclear power during the month was on average 60% higher y-o-y.
Additionally, Japan's Heating Degree Days (HDD) averaged 0.1 during the month, indicating a
2% y-o0-y increase (Figure 36).

From January to May 2023, gas consumption in Japan decreased by 6.6% y-o-y to 42 bcm.

Figure 35: Gas consumption in Japan Figure 36: Nuclear availability in Japan
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2.2.4 South Korea

In May 2023, South Korea witnessed a 10% y-o-y decline in gas consumption, reaching 3.8
bcm. This decrease was primarily driven by lower gas utilization in the residential sector,
resulting from above-normal temperatures recorded during the month. Consequently, gas
consumption within the residential sector experienced a 12% y-o-y. In the power generation
sector, gas consumption also decreased by 5.2% y-o-y mainly due to higher output from
nuclear and coal-based sources during the month (Figure 37). Notably, new nuclear capacity
installations are expected to increase by 5% Y-o-Y for the period from June to August 2023.
Furthermore, the higher solar output anticipated during the summer months is likely to have
a negative impact on the share of natural gas in the Korean power generation mix for the
same period. Korea's HDD averaged 3.6 in May, down by 0.7% Y-o-Y, which directly influences
the country's heating demand. (Figure 38).

Figure 37: Gas consumption in South Korea Figure 38: HDD in South Korea (y-o-y change)
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2.3 North America
2.3.1 US

In May 2023, gas consumption in the US increased by 1% y-o-y, reaching 64 bcm (Figure 39).
The power generation sector played a significant role in driving this growth with a 5% y-o-y
increase in gas consumption. This rise was due to higher utilization of gas in the power
generation sector as a result of increased coal-to-gas switching and lower hydro output.
Additionally, gas consumption in the residential sector experienced a modest growth of 1% y-
o-y. However, in contrast, gas consumption in the commercial and industrial sectors declined
by 5.4% and 0.6% y-o-y, respectively.

Electricity production from gas rose by 5% y-0-y, while total electricity production decreased by
3.4%. The month witnessed a decrease in generation from coal (-29% y-o-y), nuclear (3%) and
wind (24%). However, there was higher production from hydro (20%) and solar (15%) in
comparison to the previous year (Figure 40). Gas remained the dominant fuel in the power mix
with a share of 40% followed by nuclear (20%), renewable (16%), coal (15%) and hydro (9%).
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Figure 39: Gas consumption in the US Figure 40: Electricity production in the US in May
2023 (y-o-y change)
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2.3.2 Canada

In May 2023, Canada's gas consumption declined by 17% y-o-y to reach 8.3 bcm. This
decrease was primarily attributed to lower gas consumption in the industrial/power
generation, residential and commercial sectors, which fell by 12%, 29% and 42% vy-o-y,
respectively (Figure 41). This decline was driven by warmer weather experienced in May 2023

compared to the same period in 2022, with an average Heating Degree Day of 269, marking
a 34% from the previous year (Figure 42).

Figure 41: Gas consumption in Canada Figure 42: HDD in Canada (y-o-y change)
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2.4 Weather Forecast

The weather and precipitation conditions have a significant impact on gas consumption.
Below normal temperatures in winter and above normal temperatures in summer boost
heating and cooling demand, respectively. Additionally, below normal precipitation levels

result in lower hydro output, which can potentially increase gas demand in the power
generation sector.
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2.4.1 Temperature Forecast for June to August 2023

According to the APEC Climate Center Climate Outlook published on May 15, 2023 (Figure
43), the weather forecast for the period June to August 2023 is as follows: Above normal
temperatures are expected for most of the globe (excluding subtropical North Pacific and
south-eastern South Pacific); Below normal temperatures are expected for the south-eastern

South Pacific region.
Figure 43: Temperature forecast June to August 2023
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2.4.2 Precipitation Forecast for June to August 2023

According to the APEC Climate Center Climate Outlook published on May 15, 2023 (Figure
44), the precipitation prediction for the period June to August 2023 is as follows: Above
normal precipitation is expected for the northern and western Africa and equatorial Pacific;
Below normal precipitation is expected for the central off-equatorial Pacific, western and
eastern Indian Ocean, Indonesia, southern Australia, South Asia and some regions of northern

South America.
Figure 44: Precipitation forecast June to August 2023
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3 Gas Production

3.1 Global

Preliminary data suggests a modest global gas production increase of 0.2% in 2022, resulting
in a total production of 4,042 bcm. This surge was principally attributed to enhanced output
from North America and the Middle East. However, the CIS and Africa witnhessed a decline in
their gas production during the same period (Table 1). Revised data from the previous month
has led to an upward adjustment of the global gas production figures for 2022.

Forecasts for 2023 indicate a resurgence in global gas production, with an expected increase
of 1.5%. Specific regions, such as Africa, LAC, the Middle East and North America, are
anticipated to lead this growth, while other regions are likely to sustain stable or potentially
reduce their production levels. Non-GECF Countries are projected to increase their gas
production by 2.8%, reaching a total of 2,417 bcm. The United States is expected to be the
principal contributor to this increase, with a rise of 34 bcm compared to the previous year.

Table 1: Global gas production forecast by region (bcm)

2022 2023

Revision* Revision*
Africa 264 261 0.0% 266 1.2%
Asia Pacific 653 657 0.0% 651 1.0%
CIS 909 831 0.3% 810 1.1%
LAC 151 156 1.2% 164 2.5%
Europe 224 233 0.7% 229 2.1%
Middle East 670 687 0.0% 713 1.0%
North America 1163 1217 0.1% 1271 1.9%
World 4034 4042 0.19% 4102 1.4%
GECF 1758 1690 0.2% 1685 1.5%
non-GECF 2276 2352 0.2% 2417 1.4%

Source: GECF Secretariat based on Rystad Energy Ucube
*Revision for 2022 and 2023 global gas production compared to the previous estimation

In May 2023, the global gas rig count, which serves as a measure of upstream activity,
dropped by 25 units m-o-m and rose by 36 units y-o-y, reaching a total of 383 units (Figure
45). The US, Canada, the Middle East and Europe saw a decrease in active gas rigs by 15, 13,
3 and 1 units, respectively, while Asia Pacific saw an increase in gas rig count by seven units.
The number of active rigs in other regions remained unchanged from the previous month.
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Figure 45: Trend in monthly global gas rig count
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In April 2023, the total volume of gas and liquids discovered amounted to 228 million barrels
of oil equivalent (boe). Of this, gas accounted for 7% (3 bcm), while oil constituted the
remaining 93% (213 million boe). This marked a decrease compared to the 425 million boe
discovered in March 2023 and the 906 million boe discovered in April 2022, resulting in an
average monthly discovery of 330 million boe in 2023 (Figure 46). The cumulative volume of
discoveries from January to April 2023 reached 1.3 billion boe, reflecting the challenges faced
by global exploration activity. The majority of the new volumes in 2023 were liquids,
accounting for approximately 75% of the discoveries. Additionally, offshore discoveries
dominated the newly discovered volumes in 2023, representing approximately 73% of the
total.

All four of the new discoveries made in April 2023 were offshore, with the regions of LAC,
Europe and North America accounting for 56%, 33% and 11% of the discovered volumes,
respectively. No significant discoveries were reported in Africa, Asia Pacific, Eurasia and the
Middle East during this period (Figure 47). Among the countries leading in new exploration
success, Guyana, Namibia and Norway stood out with approximately 360 million boe, 300
million boe and 185 million boe discovered, respectively.

The Lancetfish discovery, located off the coast of Guyana within the Stabroek Block, was the
largest discovery announced in April 2023. This significant find follows the earlier discovery of
Fangtooth SE-1 in January, making it the second discovery in 2023. The Lancetfish-1
exploration well was drilled to a total depth of 5842m and encountered a net hydrocarbons
column of 28m. Based on estimates from Rystad Energy, the discovery is estimated to hold
130 million boe of recoverable resources.
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Figure 46: Monthly gas and liquid discovered Figure 47: Discovered volumes in April 2023 by
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3.2 Europe

In April 2023, Europe's gas production decreased by 3.2% y-o-y, resulting in a total output of 15.6
bcm (Figure 48). This decline can be attributed to reduced output from the region’s major
producers, namely the UK and Netherlands. Looking at the annual production for 2023, Europe's
gas production is expected to shrink by 4 bcm compared to the previous year, primarily by driven
by a reduction in production from the UK and Netherlands.

Figure 48: Europe’s* monthly gas production

N o ~N ~N ~N
N N N (o] N
o O o o o
N N N (o] ~N

JAN FEB | MAR | APR = MAY  JUN JUL AUG

18.0

17.5

17.0

16.5

16.0

15.5

15.0

14.5

14.0

135 o
o~

o
o~

bcm

2022 I

2023 IEEE—

2022 I ——
2023

2022 I
2023 IEEEE—
2022 I—
2023

2023

2023

2022

2023

2022 IE———
2023

2022

2023
2023

w

EP OCT = NOV DEC

Source: GECF Secretariat based on data from Refinitiv, and Norwegian Petroleum Directorate
*Europe’s production: UK, the Netherlands, Norway, Germany, Italy, Poland, Denmark, Austria and Romania

GECF Monthly Gas Market Report —June 2023 Page | 23



3.2.1 Norway

According to preliminary data from the Norwegian Petroleum Directorate, Norway’s gas
production increased by 2% y-o-y to reach 10.2 bcm in April 2023 (Figure 49). The cumulative gas
production for the first quarter of 2023 also saw a 3% y-o-y increase, reaching 32.2 bcm.

In addition, the Norwegian Minister of Petroleum and Energy officially inaugurated the Njord field
in the Norwegian Sea in May 2023, as stated in a release by Equinor. The Njord field’s platform
and the floating storage and offloading vessel (FSO) have undergone extensive upgrades to
double the field’s lifespan and more than double its production capacity. Originally started
production in 1997 with an expected operational life until 2013, the Njord field still holds
significant volumes of oil and gas that require extensive efforts to increase recovery. Moreover,
new discoveries in the area can be tied-in to the Njord field for export purposes.
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3.2.2 UK

UK’s gas production decreased by 3.3% y-o-y to reach 2.99 bcm in April 2023. The cumulative gas
production for the period January to April 2023 stood at 12.24 bcm, representing a 1% y-o-y
decrease (Figure 50).

On 27 April 2023, Neptune Energy and its partner, Spirit Energy, announced the commencement
of production from the 11™" well at the Cygnus gas field in the southern North Sea. This
development brings much-needed additional gas supplies and supports the energy security of the
UK. The new well is expected to produce approximately 0.25 bcma, which is enough to heat
around 200,000 UK homes. Combined with the 10*" well, which began production earlier in the
year, Neptune Energy anticipates the Cygnus facility producing sufficient gas per day to meet the
needs of approximately 1.9 million UK households. The Cygnus field, which commenced gas
production in 2016, has a projected field life of over 20 years.
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Figure 50: Trend in gas production in the UK
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3.2.3 Netherlands

Total gas production in the Netherlands stood at 1 bcm in April 2023, representing a y-o-y
decrease of 35% (Figure 51). This decline comes as the Dutch government confirmed its plan to
halt production from the Groningen field by October 2023. There is an option to extend
production for one more year if there is a gas shortage in Europe after the winter. In March 2023,
gas production from the Groningen field amounted to 0.38 bcm, compared to 0.41 bcm in March

2022, representing 7% decrease y-0-y.
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3.3 Asia

China's gas production increased by 7% y-o-y to reach 18.9 bcm in April 2023, according to
preliminary data from National Bureau of Statistics (Figure 52). Additionally, the cumulative
gas production from January to April witnessed a 6% increase, reaching 79.2 bcm. In April
2023, China's output of coal-bed methane (CBM) amounted to 1.06 bcm.

In May 2023, PetroChina commenced gas production from the Tieshanpo sour gas field
located in the Sichuan basin in south-western China. The company aims to unlock the
potential reserves in the field, which includes high sulphur content and complicated
geological structures, as part of its energy transition objectives to boost gas production. As
per the field development plan, PetroChina has drilled six production wells with a total
production capacity of 0.6 bcm of gas. Furthermore, the company plans to drill three
additional production wells within the Tieshanpo sour gas field.

India’s gas production decreased by 3% y-o-y to reach 2.67 bcm in April 2023 (Figure 53).
Cumulative gas production in January-April 2023 stood at 11.06 bcm, representing a 2% y-o-
y increase.

The Indian Directorate General of Hydrocarbons has announced an extension of the bid due
date for the exploration and development of 10 oil and gas blocks under the eighth round of
the Open Acreage Licensing Policy (OALP). The original deadline of May 16, 2023 has been
extended to July 5, 2023. Additionally, the deadline for the special coal bed methane (CBM)
bid round has been extended to June 30, 2023. Furthermore, the government has approved
several modifications to the bid documents of the eighth bidding round, with the aim of
incentivizing the early monetization of discoveries.
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3.4 North America
3.4.1 US

In May 2023, shale gas production in the seven major producing regions, namely Anadarko,
Appalachian, Bakken, Eagle Ford, Haynesville, Niobrara and Permian increased by 5% y-o-y,
reaching a total production of 85.1 bcm (Figure 54). The Appalachian region, which includes the
Marcellus and Utica shale plays, contributed the larger share, accounting for 36% of the total
production. In addition, the Permian shale oil field witnessed an increase in associated gas
production, reaching 19.7 bcm or 23% of the total shale gas production and representing a 7%
increase compared to the previous year.

It is noteworthy that the Haynesville shale play, located in north-eastern Texas and north-
western Louisiana, achieved record-high natural gas production levels in May 2023. The average
production for the month reached 14.7 bcm, which represents a 12% increase compared to the
annual average of 13.1 bcm. Haynesville’s current natural gas production accounts for
approximately 17% of the total US shale gas production.

Figure 54: Trend in shale gas production in the US shale oil/gas producing regions
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In April 2023, the total number of oil and gas rigs in the seven major shale oil and gas producing
regions of the US stood at 680, representing a 5-unit decrease from March 2023. However, when
compared to April 2022, the rig count increased by 54 unit, indicating overall growth (Figure 55).

In addition, the seven key US shale oil and gas regions had 4,863 drilled but uncompleted (DUC)
wells in April 2023. This figure represented a decrease of 42 wells compared to the previous
month and 425 wells compared to April 2022 (Figure 56).

According to the EIA’s Drilling Productivity Report, gas production per rig in the seven major shale
oil and gas regions experienced a decline in May 2023. The production per rig dropped to 5,266
thousand cubic feet per new well, marking a 0.6% m-o-m decrease and 14.7% y-o-y decrease
(Figure 57).
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Figure 55: US shale region oil and gas rig count
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Figure 56: Drilled but uncompleted well (DUCs) counts in the US
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Figure 57: New-well gas production per rig
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Gas Production

3.4.2 Canada

According to data from the Canada Energy Regulator (CER), Canada’s gas production in March
2023 showed a vibrant and robust landscape. Displaying a y-o-y increase of 4%, Canada's gas
production increased to a robust 15.6 bcm (Figure 58).

Furthermore, the cumulative gas production for the first quarter of 2023 demonstrated a

significant 6% y-o-y growth. The total gas production for this period amassed a substantial
45.7 becm, showcasing a flourishing performance in Canada’s gas sector.

Figure 58: Trend in gas production in Canada
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3.5 Other Regions

Algeria gas production reached all-time high in March 2023: Algerian achieved a significant
milestone in its gas production according to data from Argus and Jodi, Algerian gas production
reached an all-time high of approximately 13.1 bcm. This remarkable surge in gas output had
a direct impact on Algeria’s LNG exports, which also reached an all-time high in March 2023.
The increase gas production can be attributed to the successful implementation of new gas
production capacities in key fields such as Hassi Messaoud, Hassi R'Mel and Berkine South
fields.

Egypt to extend current oil and gas bid round: The Egyptian General Petroleum Corporation
(EGPC) has announced an extension to the closing date for their bid round, which focuses on
the development of brownfields. Additionally, the Egyptian Natural Gas Holding Company
(EGAS) has also extended their bid round for gas exploration and exploitation in 12 open
blocks situated in the Mediterranean Sea and the Nile Delta. The new closing date for both
bid rounds is set for16 July 2023, as per official announcement. This decision aims to provide
sufficient time for interested parties to submit additional offers through the Egypt Upstream
Gateway (EUG).
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UAE giant Shah sour gas field expansion complete: ADNOC Sour Gas (ASG) has successfully
completed the expansion of the Shah gas, a prominent energy project located in the southern
region of the UAE. This notable achievement positions the Shah Gas Plant as the world’s
largest ultra-sour gas operation, boasting an impressive daily gas production capacity of 1.28
bcf and an annual sulphur production capacity of 4.2 million tons. According to ASG, it is
currently the only company in the world that processes more than 1 bcfd of ultra-sour gas
(H2S > 23%) from a single gas plant. The project is a joint venture between ADNOC and
Occidental Petroleum Corporation (Oxy), with Oxy holding a 40% participating interest.

Saudi Aramco to explore potential cooperation in developing the Akkas gas field in Iraq: Iraq's
Minister of Qil has announced an initial agreement with Saudi Aramco to study cooperation
mechanisms in the development of the Akkas gas field in Anbar province in western Iraq. The
field is estimated to have a target capacity of up to 4.2 bcma and is considered “one of the
most promising strategic projects in the petrochemical industries in Irag and the region”
according to the Minister.

Brazil gas production reached 4.25 bcm in April 2023: Recent data from the Brazilian National
Agency for Petroleum (ANP) revealed positive gas trends in Brazil. In April 2023, gross gas
production in Brazil reached 4.25 bcm, indicating a 2.2% increase compared to March 2023
and a 3.4% increase compared to April of the previous year. Notably, 51% of the produced
gas was reinjected into the reservoirs. Offshore gas fields accounted for 85% of the gross
monthly gas production, with the Tupi field in the Santos pre-salt basin emerging as the
largest gas-producing field, reaching a level of 1.2 bcm.

Argentina gas production increased 1% y-o-y: According to data from the Argentinian Ministry
of Economy, gross gas production in Argentina reached approximately 3.86 bcm in April 2023,
representing a 1% increase (3.82 bcm) compared to April 2022. However, it is important to
note that there was a 3.2% decrease compared to the production level in March 2023 (3.99
bcm). The cumulative gas production for the period of January to April 2023 amounted to
15.5 bcm. Shale gas production accounted for 1.55 bcm in April 2023, representing 40% of
the gross production. Production from tight gas reservoirs contributed 0.61 bcm, accounting
for 16% of the total, while the remaining production came from conventional fields.

Mexico released the updated gas reserve status: The National Hydrocarbons Commission
(CNH), Mexico’s oil and gas regulator, has released the updated gas reserve status (proven,
probable and possible). As of January 1, 2023, Mexico’s proven gas reserves amounted to
310 bcm, marking a 2.3% increase compared to the reserves recorded on January 1, 2022,
which stood at 300 bcm.



4 Gas Trade
4.1 Pipeline Gas (PNG) Trade
4.1.1 Europe

In May 2023, the EU witnessed a decline in the import of PNG compared to the previous months
and the same period last year. The import volume of PNG to the EU amounted to 12.7 bcm,
reflecting a 10% decrease from the previous month and a significant 36% decrease from May
2022 (Figure 59). Furthermore, the cumulative pipeline gas supply to the EU for the first five
months of 2023 experienced a substantial y-o-y decline of 35%, totalling 65.0 bcm (Figure 60).
This decline was driven by reduced imports from Russia, Norway and Algeria, while imports
from both Azerbaijan and Libya increased. Figure 61 provides a breakdown of pipeline imports
by supplier and month for 2023.

Figure 59: Monthly PNG imports to the EU Figure 60: Year-to-date EU PNG imports by supplier
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During the first five months of 2023, supply from Norway declined by 8% y-o-y to reach 37.1
bcm, while imports from Russia decreased by 77% y-o-y to reach 9.9 bcm. Norway accounted
for 57% of the total EU supply, followed by Algeria at 19% and Russia at 15% during this
period. From January to May 2023, Norway's average monthly PNG exports to the EU were
7.4 bcm, compared with 8.0 bcm during the same period in 2022, and 7.4 bcm during the
same period from 2019 to 2021 (Figure 61). In contrast, Russia's average monthly PNG exports
to the EU for the same period were 2.0 bcm, compared to 8.4 bcm in 2022 and an average of
12.4 bcm from 2019 to 2021 (Figure 62).

Figure 61: Monthly EU PNG imports by supplier Figure 62: EU PNG supply from Russia and Norway
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Figure 63 illustrates the gas flows to the
region in May 2023 through the major
import supply routes. Germany remains the
primary recipient, accounting for 42% of
Norwegian PNG exports, followed by
Belgium (17%) and France (15%). Russia
supplied approximately 1.0 bcm through the
Ukraine transit pipelines, while supply via
the Turkstream route experienced a 30%
decrease, reaching 0.7 bcm. Algerian supply
to Italy experienced a decrease to 71% of its
overall exports. The EU received 2.1 bcm of
PNG flows through the two interconnectors
from the UK, making it the second-largest
supply route for the region in May.

In Figure 64, the EU's PNG imports via major
supply routes for the first five months of
2023 are compared to the same period in the
previous year. Azerbaijan’s PNG exports to
the region increased by 6%, while Norway's
supply to Germany and the Netherlands are
being redirected to Poland. Net PNG imports
to the region from the UK increased by 24%.

Figure 64: PNG imports to the EU by supply route (5M 2023 v 5M 2022)
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4.1.2 Asia

In April 2023, China's PNG imports amounted to 5.7 bcm, which is a 20% increase compared to
the previous month and a 13% increase y-o-y (Figure 65). The resurgence in China’s industrial
sector, which is now fully operational, has contributed to the upward trend in both pipeline and
LNG imports, reflecting a return to pre-lockdown levels observed in the middle of 2022. In fact,
April’s PNG import volume reached the second-highest level on record, surpassing levels seen
since September 2022. The average monthly PNG imports during the first four months of 2023
were 4.94 bcm, compared to 4.86 bcm during the same period in 2022, an increase of 2%

(Figure 66).
Figure 65: Monthly PNG imports in China Figure 66: Year-to-date PNG imports in China
6 20
5 19
4 18
° £
Q
el
3 17
2 16
EE 523532558348
15
2019 2020 2021 2022 2023 4AM 2019 4M2020 4M2021 4M2022 4M 2023
Source: GECF Secretariat based on data from Refinitiv  Source: GECF Secretariat based on data from Refinitiv
and General Administration of Customs China and General Administration of Customs China

4.1.3 North America

In March 2023, net PNG imports from Canada to the US reached 4.1 bcm, showing a slight
decrease of 1% compared to the previous month and a 5% decline compared to the same
month in 2022 (Figure 67). However, during the same period, the net PNG exports from the US
to Mexico reached 5.0 bcm, rising by 17% from the previous month, and by 4% y-o-y. These
PNG flows resulted in 1.0 bcm of net pipeline exports from the US into Mexico (Figure 68).
Looking at the overall trend in the region for 2023, the average monthly flows have been 7.2
bcm from Canada to the US, 2.9 bcm from the US to Canada and 4.7 becm from the US to Mexico.

Figure 67: Historical net PNG trade in the USA Figure 68: Monthly US PNG trade
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4.1.4 Other Developments

Uzbekistan to import gas from Russia: The landlocked central Asian state of Uzbekistan is set
to import pipeline natural gas from Russia. In the past, Uzbekistan had been exporting gas to
Russia through the Bukhara-Ural Gas Pipeline. However, with the country’s modest gas
reserves declining, Uzbekistan has now redirected its focus towards importing gas from Russia
instead. As part of this shift, Gazprom is exploring the possibility of repurposing line 4 of the
Central Asia-Centre pipeline system. Currently, this pipeline transports gas from
Turkmenistan to Russia via Uzbekistan, but there are plans to reverse the flows and supply
Uzbekistan with gas instead.

Increased pipeline gas exports from Kazakhstan to China: During a visit by the President of
Kazakhstan to China, QazagGaz, the state-operated gas company, signed an agreement with
China’s National Petroleum Corporation. The aim of the agreement is to enhance exploration
activity and further increase gas exports from Kazakhstan to China. Currently, Kazakhstan
exports gas to China via the Central Asia-China Gas Pipeline, which has been a vital energy
link between the two countries. Additionally, Kazakhstan is actively engaged in discussions to
facilitate the transit of Russian gas to China.

Finland terminates PNG imports from Russia: Finland's national gas importing company,
Gasum, has officially terminated its long-term pipeline gas supply agreement with Russia's
Gazprom. This moves comes as a result of ongoing arbitration discussions between the two
parties regarding a dispute related to Gazprom's special payment scheme for gas transactions
conducted in Russian roubles. It is worth noting that the gas supply route from Russia to
Finland is relatively small, accounting for just 1.7 bcm in 2021, and has been suspended since
May 2022. Gasum has maintained that its long-term LNG supply contract with Gazprom
remains unaffected and continues to be in effect.

Resumption of gas pipeline operations in Malaysia: Petronas, the national oil and gas
company of Malaysia, is targeting the restart of the Sabah-Sarawak gas pipeline by the first
quarter of 2024. The pipeline's functionality was impacted by a leak caused by soil movement,
forcing Petronas to declare force majeure in October 2022. The Sabah-Sarawak pipeline holds
significant importance as it plays a crucial role in supplying gas to Malaysia’s LNG export
terminal.



4.2 LNG Trade
4.2.1 LNG Imports

In May 2023, there was a modest increase in global LNG imports, with y-o-y growth of 1.16
Mt (3.5%), reaching a total of 34.66 Mt (Figure 69). However, the pace of growth slowed
significantly compared to April 2023. The increase in LNG imports can be attributed to robust
demand in Europe and the Latin America and Caribbean (LAC) regions, while imports declined
in the Asia Pacific and MENA regions (Figure 70). Between January and May 2023, the
cumulative global LNG imports experienced a y-o-y increase of 4.0% (6.65 Mt), amounting to
174.57 Mt. This growth was primarily driven by stronger LNG imports in the Asia Pacific,
Europe and LAC regions, which counterbalanced weaker import volumes in the MENA region.

Figure 69: Trend in global monthly LNG imports Figure 70: Trend in regional LNG imports in May
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4.2.1.1 Europe

In May 2023, European LNG imports experienced a substantial 10% y-o-y growth, reaching a
total of 11.62 Mt, which represented an increase of 1.04 Mt (Figure 71). This strong expansion
in LNG imports in the region was due to a decrease in pipeline gas imports from Russia. The
driving factors behind the surge in Europe's LNG imports were Germany, the Netherlands, the
UK and Belgium, which more than compensated for the weaker imports observed in Spain
and France (Figure 72). Between January and May 2023, cumulative LNG imports in Europe
demonstrated significant growth, with a y-o-y increase of 10% (5.15 Mt), reaching 58.90 Mt.

The rise in Germany's LNG imports was fuelled by a reduction in pipeline gas imports from
Russia, facilitated by the deployment of FSRUs that played a crucial role in facilitating the LNG
imports. Additionally, a decline in domestic gas production and reduced pipeline gas imports
from Norway, coupled with robust pipeline gas exports to Germany, contributed to the
growth in the Netherlands' LNG imports. Similarly, the increase in the UK's LNG imports was
attributed to weaker domestic gas production and diminished pipeline gas imports from
Norway. In Belgium, the decline in LNG imports was a result of increased demand for pipeline
gas imports from Germany, along with reduced pipeline gas imports from Norway.

Conversely, an upsurge in pipeline gas imports from Algeria, combined with healthy gas and
LNG inventories as well as weaker gas demand, contributed to the decline in Spain's LNG
imports. Finally, the decrease in French LNG imports was due to maintenance activities at the
Dunkerque, Fos Cavaou and Montoir regasification terminals.

GECF Monthly Gas Market Report —June 2023 Page | 35



Figure 71: Trend in Europe’s monthly LNG imports Figure 72: Top LNG importers in Europe
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4.2.1.2 Asia

In May 2023, LNG imports in the Asia Pacific region witnessed a marginal decrease of 0.7%
(0.14 Mt) y-o-y, amounting to 20.58 Mt (Figure 73). This marks the first y-o-y decline since
January 2023. This decrease was primarily driven by a reduction in LNG imports in Japan,
Indonesia, and Pakistan, offsetting the strong performance in China, Thailand and Taiwan
(Figure 74). However, the cumulative LNG imports from January to May 2023, the Asia Pacific
region still experienced modest growth of 1.6% (1.69 Mt) y-o-y, reaching 108.92 Mt.

The growth in Chinese LNG imports during May 2023 was supported by the recovery of gas
demand following the end of Zero-COVID measures. However, these imports remained
significantly lower compared to the levels observed in May 2021. In Thailand, LNG imports
surged in May 2023 due to stronger gas demand and decreased domestic gas production, as
well as reduced pipeline gas imports from Myanmar. Similarly, LNG imports in Taiwan
significantly rose compared to the previous year, driven by increased gas demand in the
electricity sector. The maintenance activity at the Maanshan No. 2 nuclear reactor in Taiwan,
which took place from April 1 to May 12, 2023, resulted in decreased nuclear output and an
elevated reliance on gas for power generation. On the other hand, Japan experienced a
decline in LNG imports, primarily attributed to weaker gas demand in the electricity sector,
due to a y-0-y increase in nuclear and solar output and higher LNG inventory levels.

Figure 73: Trend in Asia’s monthly LNG imports Figure 74: Top LNG importers in Asia
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4.2.1.3 Latin America & the Caribbean (LAC)

In May 2023, LNG imports in LAC region experienced a significant expansion for the second
consecutive month, reaching a total of 1.67 Mt with a y-o-y growth of 39% (0.47 Mt) (Figure
75). The increase in LNG imports was primarily driven by Argentina, Jamaica and Puerto Rico,
compensating for a decline in Brazil's LNG imports (Figure 76). Between January and May
2023, cumulative LNG imports in the LAC region grew by 4.6% (0.19 Mt) compared to the
same period in 2022. In total, the LAC region imported 4.25 Mt of LNG during this period.

Argentina experienced a doubling of LNG imports in May 2023 compared May 2022. This
growth was supported by a reduction in pipeline gas imports from Bolivia and lower spot LNG
prices relative to 2022. However, the commissioning of a new gas pipeline from Vaca Muerta,
expected to occur this month, is anticipated to result in a short-term decrease in Argentina's
LNG imports. On the other hand, Jamaica witnessed a surge in LNG imports last month, which
can be attributed to stronger gas demand and an increase in LNG reloads to Puerto Rico.

Figure 75: Trend in LAC’s monthly LNG imports Figure 76: Top LNG importers in LAC
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4.2.1.4 MENA

In May 2023, LNG imports in the MENA region experienced a significant decline of 25% (0.23
Mt) y-o-y, reaching 0.68 Mt (Figure 77) as a result of weaker imports in Kuwait (Figure 78).
Between January and May 2023, cumulative LNG imports in the MENA region showed a
decrease of 20% (0.46 Mt) y-o-y, totalling 1.89 Mt. Increased availability of low sulphur fuel
oil (LSFO) for electricity generation led to the decline in Kuwait's LNG imports.

Figure 77: Trend in MENA’s monthly LNG imports Figure 78: Top LNG importers in MENA
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4.2.2 LNG Exports

In May 2023, global LNG exports grew by 3.2% (1.03 Mt) y-o-y, totalling 33.52 Mt (Figure 79).
The increase was mainly driven by non-GECF countries with a smaller rise observed in GECF
member countries and LNG reloads. The share of non-GECF countries in global LNG exports
modestly increased from 51.1% in May 2022 to 51.2% last month. Similarly, the share of LNG
reloads in global LNG exports rose from 0.3% to 1.1% during the same period. Conversely, the
GECF's market share in global LNG exports declined from 48.6% in the previous year to 47.7%
in May 2023. From January to May 2023, global LNG exports grew by 5.7% (9.45 Mt) y-o-y,
reaching a total of 174.79 Mt. The top three LNG exporting countries in May 2023 were the
US, Australia and Qatar (Figure 80).

Figure 79: Trend in global monthly LNG exports Figure 80: Top 10 LNG exporters in May 2023
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4.2.2.1 GECF

In May 2023, LNG exports from GECF member countries and observers increased by 1.1%
(0.18 Mt) y-o-y, reaching 15.98 Mt (Figure 81). Malaysia, Algeria, Mozambique, Norway,
Trinidad and Tobago, Peru, Nigeria and the United Arab Emirates were the key contributors
to this growth. Conversely, LNG imports declined in Egypt, Qatar, Russia, Angola and
Equatorial Guinea (Figure 82). Cumulatively, from January to May 2023, LNG exports from
GECF member and observer countries grew by 3.9% (3.24 Mt) y-o-y, totalling 85.27 Mt.

Malaysia and Trinidad and Tobago saw an increase in LNG exports due to improved feedgas
availability. Algeria's rise in LNG exports was attributed to reduced maintenance activity and
increased feedgas availability compared to May 2022. Mozambique experienced a surge in
LNG exports as production from the Coral South FLNG facility continued to ramp up. Despite
planned maintenance in Norway, stronger LNG exports were supported by the ongoing
production increase from the Hammerfest LNG facility, which resumed operations in June
2022.

However, Angola and Egypt faced lower feedgas availability, resulting in decreased LNG
exports. Despite reduced maintenance at Qatar's LNG facility, the country witnessed a
decrease in LNG imports. Russia's LNG exports were affected by lower exports from the
Sakhalin 2 and Yamal LNG facilities.
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Figure 81: Trend in GECF monthly LNG exports Figure 82: GECF’s LNG exports by country
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4.2.2.2 Non-GECF

In May 2023, non-GECF countries' LNG exports grew by 3.6% (0.59 Mt) y-o-y, reaching 17.18
Mt (Figure 83). The notable increase was driven by the US, Brunei, Indonesia and Australia,
offsetting lower exports from Oman, Cameroon and Papua New Guinea (Figure 84).
Cumulatively, non-GECF LNG exports from January to May 2023 expanded by 6.0% (4.89 Mt)
y-0-y, totalling 86.95 Mt.

In the US, the ongoing production ramp-up at the Calcasieu Pass LNG facility and increased
output from the Freeport LNG facility supported the growth in LNG exports compared to the
previous year. Brunei experienced a significant increase in LNG exports in May 2023, although
they remained lower than the 0.52 Mt exported in May 2021. Australia's LNG exports
remained stable in May 2023 despite higher maintenance at some facilities, as lower
maintenance at other facilities and stronger exports from APLNG and QCLNG LNG facilities
offset the impact. However, higher maintenance activity at the Qalhat LNG facility limited
Oman's LNG exports.

Figure 83: Trend in non-GECF monthly LNG exports Figure 84: Non-GECF’s LNG exports by country
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4.2.3 Global LNG Reloads

In May 2023, global LNG reloads experienced a significant surge, with a remarkable y-o-y
increase of 253% (0.26 Mt) and a total volume of 0.36 Mt (Figure 85). This represents the
highest level of LNG reloads for the month of May since May 2016. The growth in LNG reloads
was driven by increased activity in several countries, including Indonesia (+0.10 Mt), France
(+0.07 Mt), Spain (+0.05 Mt), Singapore (+0.02 Mt), Jamaica (+0.01 Mt) and Lithuania (+0.01
Mt) (Figure 86). Cumulatively, global LNG reloads from January to May 2023 showed a
significant y-o-y growth of 96% (1.26 Mt), reaching 2.58 Mt.

In Indonesia, the higher LNG reloads can be attributed to the higher utilisation of the Arun
and Cilamaya LNG import facilities. The Arun LNG facility is used by portfolio players for LNG
storage and subsequent reloading to other Asian markets. On the other hand, the Cilamaya
LNG facility is primarily used for intra-country trade.

In France, the increase in LNG reloads was influenced by the widening price gap between
North East Asian and Western European spot LNG prices, which averaged $1.44/MMBtu in
May 2023. The reloaded LNG cargo from France was exported to China. Meanwhile, Spain
continued to increase its LNG reloads for intra-regional trade, particularly with Italy and

Germany.

Figure 85: Trend in global monthly LNG reloads Figure 86: Global LNG reloads by country
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4.2.4 Arbitrage Opportunity

In May 2023, the opportunity for LNG reloads from Europe to the Asia Pacific region became
more favourable. The premium of spot shipping costs from Europe to Asia compared to spot
LNG price differences between the markets decreased, indicating improved profitability
(Figure 87). Additionally, the price difference between spot LNG prices in Asia and oil-indexed
prices in Europe dropped below the spot shipping cost from Europe to Asia for the first time
since Q1 2021.

The price spreads between NEA/SWE and NEA/NWE significantly increased last month, with
arise of 171% ($0.94/MMBtu) and 209% ($0.94/MMBtu) m-o-m, reaching $1.49/MMBtu and
$1.39/MMBtu, respectively. This was mainly due to a notable decrease in European spot LNG
prices compared to NEA spot LNG prices, resulting in a wider price gap between the two
regions. On the other hand, the price difference between spot LNG prices in Asia and oil-
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indexed prices in Europe decreased by 57% ($1.92/MMBtu) m-o-m, reaching $1.45/MMBtu,
the lowest level since September 2020.

Shipping costs for the NEA/SWE and NEA/NWE spot routes slightly declined by 8.5%
(50.19/MMBtu) and 9.1% ($0.21/MMBtu) m-o-m, reaching $2.05/MMBtu and $2.11/MMBtu,
respectively. However, it is important to note that shipping costs can vary depending on the
specific vessels used, and medium to long-term chartered vessels may have lower costs
compared to spot shipping rates. The widening price spreads between spot LNG prices in Asia
and Europe provided an opportunity for an LNG reload from France to China in May 2023, as
the economics became more favourable.

Meanwhile, the NEA/SWE price differential, as well as the price spread between NEA spot
LNG and European oil-indexed gas prices, decreased by 28% ($S0.58/MMBtu) and 89%
(511.64/MMBtu) y-o-y, respectively. In contrast, the NEA/NWE price differential experienced
a significant y-o-y increase of 62% ($0.53/MMBtu). Lastly, the NEA/SWE and NEA/NWE spot
shipping costs decreased by 39% ($1.32/MMBtu) each compared to the previous year.

Figure 87: Price spreads & shipping costs between Asia & Europe spot LNG markets
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4.2.5 Other Developments

Arrival of Excelsior FSRU at Bahia Blanca in Argentina: On May 3, 2023, the Excelsior floating
storage and regasification unit (FSRU) arrived at the Bahia Blanca terminal in Argentina. This
FSRU, with a regasification capacity of 3.7 Mtpa (5 bcma), was chartered by Argentina in
response to a decline in pipeline gas imports from Bolivia. The FSRU will operate in Bahia
Blanca from May to August 2023. Following this period, in the third quarter of 2023, the FSRU
will be relocated to Germany, where it will serve as the second FSRU in Wilhelmshaven under
a five-year contract.
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First regasified LNG sent out from Italy’s Piombino LNG import terminal: On May 12, 2023, the
first regasified LNG from Italy's Piombino LNG import terminal was sent out to the gas grid.
Golar's Tundra FSRU is being used as the import terminal and has a regasification capacity of
3.7 Mtpa (5 bcma). The initial LNG cargo was delivered from Egypt's Damietta LNG facility on
May 4, 2023. Commercial operations for the FSRU were expected to commence by the end of
May 2023.

First regasified LNG sent out from Hong Kong’s LNG import terminal: On May 14, 2023, the
first regasified LNG from Hong Kong's LNG import terminal was sent out to the gas grid during
the trial operations phase. The LNG import terminal is utilising the Bauhinia Spirit FSRU.
Commercial operations for the LNG import terminal are expected to commence by the middle
of this year. The regasified LNG from the FSRU will primarily be utilised for electricity
generation in Hong Kong.

BP and PetroChina books regas capacity at gate LNG import terminal in the Netherlands: On
May 25, 2023, the operator of the Gate LNG import terminal in the Netherlands has
announced that BP and PetroChina have secured regasification capacity at the facility. Each
company has booked 1.5 Mtpa (2 bcma) of regasification capacity for a period of 20 years,
starting from October 1, 2026. There are plans underway to increase the existing
regasification capacity at the Gate terminal from its current level of 12 Mtpa (16 bcma) to 15
Mtpa (20 bcma) by October 2026. The final investment decision (FID) for the expansion is
expected to be made in September 2023. As a result, BP and PetroChina have secured the
entire capacity expansion at the LNG import terminal.

First tender of EU gas demand aggregation and joint gas purchasing: First round of the EU gas
demand aggregation for joint gas purchasing took place from April 25 to May 2, 2023. EU gas
buyers submitted a total demand of 11.6 bcm of gas, with 8.6 bcm requested for delivery via
pipeline and the remaining amount was for delivery via LNG. From May 10 to 15, 2023,
international gas suppliers were invited to submit bids for gas delivery to EU buyers. In
response, a total of 25 gas suppliers offered to deliver 13.4 bcm of gas. Prisma, the operator
of the EU energy platform, matched 10.9 bcm of the most favourable gas supply offers with
the gas demand requirements of buyers. Currently, negotiations for gas sales and purchase
contracts are underway, and the first gas deliveries are expected to take place in June or July
2023.

In terms of LNG agreements, two contracts were signed in May 2023, and their details are
shown in Table 2 below.

Table 2: New LNG sale agreements signed in May 2023

SPA UAE Das Island Adnoc Gas = Portfolio TotalEnergies 0.7 3
Sabine Pass South Korea Southern
SPA us Expansion Cheniere Korea Power (KOSPO) 0.4 20

Source: GECF Secretariat based on Project Updates and News
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4.2.6 Maintenance Activity at LNG Liquefaction Facilities

In May 2023, the total planned maintenance and unplanned outages at global liquefaction
capacity amounted to 1.72 Mtpa, down slightly compared to the 2.02 Mtpa of global
liguefaction capacity outages in May 2022 (Figure 88). The Gorgon, Pluto and QCLNG LNG
facilities in Australia, Qalhat LNG facility in Oman, Ras Laffan LNG facility in Qatar and the
Cameron LNG facility in the US underwent scheduled maintenance activity. Additionally, the
Icthys and Prelude LNG facilities in Australia, Hammerfest LNG facility in Norway and Corpus
Christi and Freeport LNG facilities in the US encountered unplanned outages.

Figure 88: Maintenance activity at LNG liquefaction facilities during May (2022 and 2023)
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4.2.7 LNG Shipping

In May 2023, the total number of LNG export Figure 89: Number of LNG export cargoes
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The spot charter rate for steam turbine LNG carriers continued to fall during May 2023,
reaching an average of $22,900 per day. This was a decline of 8% m-o-m, and 40% y-o-y (Figure
92). Spot charter rates for steam turbine carriers are now $12,700 per day lower than the five-
year average, with only two months in the last five years recording lower rates (March 2021
and February 2022). With respect to other segments of the LNG carrier fleet, the average
monthly spot charter rate for TDFE-propelled vessels registered a 13% decline in May 2023,
reaching $38,000 per day. Similarly, the average monthly spot charter rate for two-stroke
propelled vessels fell by 11%, reaching $60,100 per day.

Historically, the trend in the charter market has been for spot rates to reach their lowest point
at the end of the northern hemisphere winter. However, in 2023, charter rates continued to
plummet in the ensuing months, reflecting the subdued LNG demand in Europe and Asia. This
has resulted in limited shipping activity in both the Atlantic and Pacific Basins. Despite the
current market conditions, there is speculation that a significant contango has the potential
to drive charter rates upwards later in the year.

In May 2023, the average price of the leading shipping fuels was $540 per tonne, a 7%
decrease from the previous month, and a 39% decrease y-o-y (Figure 93).

Figure 92: Average LNG spot charter rate Figure 93: Average price of shipping fuels
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The GECF’s assessment of LNG spot shipping costs for steam turbine carriers in May 2023 is

shown in Table 3.
Table 3: Shipping costs for LNG spot cargoes from selected regions ($/MMBtu) — May 2023

Destination
To . . . . .
. From Japan China India UK Spain  Argentina  Brazil
Ay
3 j’;;:zgvei 978 | 978 | 940 | 756 875 1030 | 875
3 price
‘8 Australia 0.58 0.61 0.70 1.82 1.80 1.40 1.49
= Cameroon 1.72 1.70 1.14 0.73 0.69 0.83 0.54
North Africa 1.75 1.74 1.02 0.49 0.44 1.16 0.80
Oman 1.05 0.98 0.23 1.25 1.22 1.35 1.29
USA 1.77 1.94 1.90 0.79 0.79 1.11 0.65

Source: GECF Shipping Cost Model
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In May 2023, there were declines observed in the LNG carrier spot charter rate, the cost of
LNG shipping fuels and the delivered spot LNG prices. Consequently, LNG shipping costs
decreased by up to $0.21/MMBtu compared to the previous month (Figure 94). Furthermore,
when compared to the same month in the previous year, charter rates, fuel prices and
delivered spot LNG prices were all lower in May 2023, resulting in LNG shipping costs being
up to $1.35/MMBtu lower.

Figure 94: LNG spot shipping costs for steam turbine carriers
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South Korean shipyards continue to secure large orders for LNG carriers: The recent boom in
construction of new LNG carriers continues, with the latest announcement by South Korean
ship manufacturer Hyundai Heavy Industries (HHI) of a contract for the construction of six
vessels. Among them, two of the carriers will have a capacity of 200,000m? each, with a
combined cost of $556 million. The other four carriers will have a capacity of 174,000m? each
with a total cost of $1.1 billion.

Chinese shipyards maintain their appeal for newbuild LNG carriers: China Merchant Energy
Shipping, a prominent domestic shipping company, has recently placed an order with the
Dalian shipyard for two LNG carriers with a capacity 175,000m*® each. The first carrier is
scheduled for delivery in the second half of 2026, followed by the second carrier in the first
half of 2027. With a price of $235 million per vessel, these orders offer a cost advantage of
approximately $30 to $40 million compared to similar vessels built at South Korean shipyards.

LNG carriers selected for trial “Smart Shipping” solution: Two LNG carriers have been chosen
to be outfitted with a novel “Smart Shipping” digitalisation solution aimed at enhancing
various aspects of LNG vessel operations. GTT, a cryogenic engineering firm, has partnered
with Chinese energy company JOVO to explore technology advancements in voyage
management, cargo optimisation and fuel monitoring, among other aspects. This initiative
aims to improve data collection and reporting, aligning with the International Maritime
Organisation’s (IMO) Carbon Intensity Index and the EU’s monitoring, reporting and
verification regulations.
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5 Gas Storage
5.1 Europe

The total working capacity for underground gas storage (UGS) sites in the EU currently stands
at 104 bcm. As the net injection season is underway in the region, gas storage sites are
continuing to add to their already substantial storage levels. In May 2023, the average daily
volume of gas in storage rose to 67.3 bcm, surpassing the 59.4 bcm recorded in the previous
month (Figure 95). This volume of gas in storage was 25.9 bcm higher compared to the same
month the previous year and is 20.4 bcm higher than the 5-year historical average. The
average UGS capacity utilization in the region increased to 65%. Throughout May, a total of
10.4 bcm of gas was injected into UGS facilities, while gas withdrawals amounted to 0.8 bcm.
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During May 2023, gas storage levels in the EU continued to increase with net gas injections
occurring on all 31 days of the month. However, the average gas injection rate during the month
was slower compared to previous years. The average injection rate in May 2023 was 2.2
bcm/week, which is lower than the 3.2 bcm/week recorded in 2022 and the 2.5 bcm/week for
the 5-year historical average (Figure 96).

As of May 31, 2023, the UGS level exceeded the preliminary average target for EU member
states by 34.2 bcm. This indicates that the current gas storage levels are already higher than
what is required to meet the prescribed gas filling targets. In order to achieve a regional average
level of filling of 90% by November 1, 2023, approximately 21.5 bcm of further stock build is
required.

By the end of May 2023, Austria (76%), Germany (75%) and Italy (75%) have each filled their
UGS sites to at least three quarters of their capacity (Figure 97). France, following the
resumption of LNG imports after a period of industrial unrest, is also replenishing its gas stocks
and is currently at 50% capacity.

The EU has a total LNG storage capacity of 5.0 bcm, primarily concentrated in Spain (40%) and
France (16%). In May 2023, the total amount of LNG stored within the EU stood at 3.1 bcm,
representing a 3% increase compared to the previous month and a 4% increase compared to
the same period last year (Figure 98). The robust LNG storage levels have been bolstered by the
sustained growth in imports to the region.



Figure 97: UGS in EU countries as of April 30, 2023
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5.2 Asia

Japan and South Korea possess LNG storage
capacities of 9.8 bcm and 6.8 bcm
respectively. As of May 2023, the total volume
of LNG in storage reached an estimated 10.6
bcm, with Japan accounting for 4.2 bcm, and
South Korea 6.4 bcm (Figure 99). This total
guantity was 6% lower m-o-m, but 9% higher
y-0-y, and was 0.4 bcm higher than the four-
year average. The region's LNG imports have
been notably affected by the lower-than-
anticipated gas demand which was observed
in recent months.

5.3 North America

Figure 98: Total LNG storage in the EU
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Figure 99: LNG in storage in Japan and South Korea
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The US currently possesses a total working gas storage capacity of 134 bcm. As of May 2023,
the country is in the midst of the net gas injection season, and the average daily volume of gas
in storage rose to 64.9 bcm from 55.6 bcm in the previous month (Figure 100). This amount
was 14.6 bcm higher than in the same month the previous year, and 9.4 bcm higher than the 5-
year historical average. The average UGS capacity utilization rose to 48%. During May 2023, gas
withdrawal from storage occurred at an average rate of 2.7 bcm/week, compared with 2.4
bcm/week in 2022 and 2.6 bcm/week for the 5-year average (Figure 101).

Figure 100: Underground gas storage in the US
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Figure 101: Weekly rate of UGS changes in the US
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6 Gas Balance
6.1 EU + UK

Historically, pipeline gas imports from PNG have been a significant source of gas supply,
comprising over 50% of the gas supply to the EU + UK. However, since January 2022, the
share of regasified LNG in the gas supply to these countries has increased substantially. The
rise in the share of regasified LNG indicates a shift in the gas supply dynamics, with a greater
reliance on LNG imports for meeting the energy demands of the EU + UK.

In May 2023, a significant milestone was reached as regasified LNG supply surpassed pipeline
gas supply for the first time in the EU + UK’s gas supply mix. The share of regasified LNG in
total gas supply increased by two percentage points compared to April 2023, reaching 42%.

Moreover, the share of regasified LNG was 12 percentage points higher compared to the
same month a year earlier (Figure 102).

Conversely, the share of PNG in EU + UK’s gas supplies declined to 42% in May 2023, down by
three percentage points m-o-m and 12 percentage points y-o-y. The sharper decline in
pipeline gas imports compared to the decline in regasified LNG send-out boosted the share
of regasified LNG in EU + UK’s gas supply. The shifting reliance from PNG to LNG imports in
the EU + UK was driven by the EU’s targeted reduction in gas imports from Russia.

Figure 102: EU + UK monthly gas balance
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Table 4 below provides data on the gas supply and demand balance for the EU and UK for the
month of May 2023.

Table 4: EU + UK gas supply/demand balance for May 2023 (bcm)

2022 May-22 May-23 YTD 2022 YTD 2023 Change*  Change**

y-o-y  2023/2022

(a) Gas Consumption 417.4 26.00 23.00 210.00 187.00 -12% -11%
(b) Gas Production 72.72 6.15 5.18 31.34 28.29 -16% -10%
Difference (a) - (b) 344.68 19.85 17.82 178.66 158.72 -10% -11%
PNG Imports 230.46 21.93 13.73 112.59 75.31 -37% -33%
Regasified LNG 146.57 12.18 13.95 60.92 66.70 14% 9%
Net Withdrawals -31.79 -14.17 -9.74 6.70 15.36 -31% 129%
Variation -0.55 -0.10 -0.12 -1.55 134

Source: GECF Secretariat based on data from AGSI+, JODI Gas, McKinsey and Refinitiv
Note: variation refers to statistical differences and losses

(*): y-o0-y change for Feb 2023 compared to Feb 2022

(**): y-o0-y change for YTD 2023 compared to YTD 2022

6.2 OECD

Table 5 below provides data on the gas supply and demand balance for all OECD countries,
including OECD Americas, OECD Asia Oceania and OECD Europe, for the month of February
2023.

Table 5: OECD’s gas supply/demand balance for February 2023 (bcm)

(a) OECD Gas Consumption 1804.0 178.3 170.4 389.7 361.2 -4.4% -7.3%
(b) OECD Gas Production 1651.1 124.3 130.6  262.1 2751 5.1% 5.0%
Difference (a) - (b) 153.0 54.0 39.7 127.5 86.1 -26.4% -32.5%
OECD LNG Imports 346.9 29.0 32.0 62.1 66.3 10.4% 6.9%

LNG Imports from GECF 161.8 13.7 14.5 28.1 30.3 5.7% 7.7%

LNG Imports from Non-GECF 185.1 15.3 17.5 34.0 36.1 14.6% 6.2%
OECD LNG Exports 223.2 17.5 19.1 36.1 38.7 8.7% 7.2%
Intra-OECD LNG Trade 152.7 124 141 27.5 28.7 14.3% 4.4%
OECD Pipeline Gas Imports 630.2 54.6 42.1 113.8 88.4 -22.8% -22.3%
OECD Pipeline Gas Exports 561.5 45.0 39.4 95.3 84.2 -12.3% -11.7%
Stock Changes and losses 39.5 -33.0 -24.1 -83.2 -54.3 -26.9% -34.8%

Source: GECF Secretariat based on data from ICIS LNG Edge and IEA Monthly Gas Statistics
(*): y-o-y change for Feb 2023 compared to Feb 2022
(**): y-o0-y change for YTD 2023 compared to YTD 2022

GECF Monthly Gas Market Report —June 2023 Page | 50



6.3 India
Table 6 below provides data on the gas supply and demand balance for India for the month
of April 2023.

Table 6: India’s gas supply/demand balance for April 2023 (bcm)

2022 Apr-22  Apr-23 YTD- YTD- Change* Change**

2022 2023 y-o0-y 2023/2022

(a) India Gas Demand 60.96 4.83 4.88 19.78 20.04 1.2% 1.3%
(b) India Gas Production 33.46 2.75 2.67 10.94 11.07 -2.8% 1.2%
Difference (a) - (b) 27.50 2.08 2.21 8.85 8.97 6.5% 1.4%
India LNG Imports 28.07 2.30 2.90 9.36 9.32 26.2% -0.5%
LNG Imports from GECF 22.15 2.10 2.41 8.30 7.69 14.5% -7.4%
LNG Imports from Non-GECF 5.92 0.20 0.50 1.06 1.63 149.8% 54.2%
Stock Changes and losses 0.57 0.22 0.69 0.52 0.35 209.7% -32.0%

Source: GECF Secretariat based on data from ICIS LNG Edge and India’s PPAC
(*): y-o-y change for Apr 2023 compared to Apr 2022
(**): y-0-y change for YTD 2023 compared to YTD 2022
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Energy Prices

7 Energy Prices
7.1 Gas Prices

7.1.1 Gas & LNG Spot Prices

In May 2023, gas and LNG spot prices in Europe and Asia experienced a decline for the fifth
consecutive month, reaching its lowest level in two years. Spot price volatility remained
relatively low during this period (Figure 103 and Figure 104). The bearish sentiment in the
market was driven by persistently weak gas demand and healthy EU storage levels, despite
maintenance activities at certain LNG facilities. The current lower price levels are expected to
stimulate more fuel switching, particularly in the power sector, potentially providing support
for prices in the coming months.

Figure 103: Daily gas & LNG spot prices
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Source: GECF Secretariat based on data from Argus and Refinitiv Eikon
Note: SA LNG price is an average of the LNG delivered prices for Argentina, Brazil and Chile based on Argus
assessment.

Figure 104: Daily variation of spot prices
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7.1.1.1 European Spot Gas and LNG Prices

In May 2023, average TTF and NBP spot
gas prices were $10.03/MMBtu and
$9.06/MMBtu, respectively, representing
sharp declines of 27% and 26% m-o-m.
TTF fell to its lowest levels since June 2021
(Figure 105). Additionally, these spot
prices were 64% and 23% lower y-o-y for
TTF and NBP, respectively. The SWE spot
LNG prices averaged $8.50/MMBtu in
May 2023, marking a 26% decrease m-o-
m and a 57% decrease y-o-y. As for the
PSV spot price, it averaged $11/MMBtu in
May 2023, showing a 26% decrease m-o-
m and a significant 61% decline y-o-y.

European gas and LNG spot prices
continued to decline due to weak gas
demand, strong LNG inflows and healthy

Figure 105: Monthly European spot gas prices
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storage levels. Despite lower Norwegian production and unplanned maintenance at the
Hammerfest LNG facility, caused by compressor failure from May 4 to 27, 2023, prices
remained bearish. Towards the end of the month, daily TTF spot prices even dropped below
$7.50/MMBtu, reaching their lowest level since April 2021.

From January to May 2023, TTF and NBP averaged $14.85/MMBtu and $14/MMBtu,
respectively, representing substantial declines of 52% and 44% y-o-y.

7.1.1.2 Asian Spot LNG Prices

In May 2023, the average North East Asia
(NEA) spot LNG price experienced a 17%
m-o-m decline, reaching an average of
$9.99/MMBtu. This represents a 54%
decrease compared to the same period
last year (Figure 106).

Asian LNG prices declined to its lowest
level since May 2021 due to soft market
fundamentals. Additionally, daily NEA
spot LNG prices fell below $9/MMBtu.
Although there is emerging buying
interest from  price-sensitive  LNG
importers, the demand from Japan and
South Korea remains muted.

From January to May 2023, the average
NEA spot LNG price stood at
$14.43/MMBtu, representing a
substantial 50% y-o-y decrease.
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Figure 106: Monthly Asian spot LNG prices
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7.1.1.3 North American Spot Gas Prices

. Figure 107: Monthly North American gas spot prices
In May 2023, the HH spot gas price ¢ Y gasspotp

averaged $2.13/MMBLtu, reflecting a 1%
m-o-m decrease. However, it was
significantly lower, plummeting by 74%,
compared to the average price of
$8.15/MMBtu observed in May 2022.
Notably, the HH spot price reached its
lowest level since September 2020
(Figure 107).
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Similarly, in Canada, the AECO spot price  Refinitiv Eikon

declined by 8% m-o-m, averaging
$1.72/MMBtu in May 2023, and was 71% lower y-o-y.

From January to May 2023, the HH spot price averaged $2.45/MMBtu, representing a
significant 57% y-o-y decrease. Furthermore, the AECO spot price averaged $2.15/MMBtu,
marking a substantial 53% y-o-y decrease.

7.1.1.4 South American Spot LNG Prices

In May 2023, the South American (SA) Figure 108: Monthly South American LNG spot prices
LNG price experienced a 24% m-o-m

decrease, averaging $8.71/MMBtu. This %0
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7.1.2 Spot and Oil-indexed Long-Term LNG Price Spreads

In May 2023, the average Oil-indexed | LNG price was $12.71/MMBtu, representing a 3% m-
o-m decrease and a 13% y-o-y decrease. Similarly, the QOil-indexed Il LNG price averaged
$9.44/MMBtu, showing a 2% m-o-m and a 19% y-o-y decrease (Figure 109). Additionally, the
Oil-indexed | prices gained a premium of $3/MMBtu over NEA spot LNG prices. Meanwhile,

the Oil-indexed Il prices maintained a discount of $1/MMBtu compared to the average NEA
spot LNG prices.

In Europe, the Oil-indexed Il price averaged $8.54/MMBtu in May 2023, reflecting a 3% m-o-

m decrease, but a 3% y-o-y increase (Figure 110). Moreover, the price spread between the
average SWE LNG and Oil-indexed Il prices was negligible.

From January to May 2023, the Qil-indexed | LNG price exhibited a 1% y-o-y increase, while
the Qil-indexed Il LNG price demonstrated an 8% y-o-y decrease. Additionally, the Qil-indexed
Il LNG price for the same period experienced a 13% y-o-y increase.

Figure 109: Asia: Spot and oil-indexed price spread Figure 110: Europe: Spot and oil-indexed price spread
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Source: GECF Secretariat based on data from Argus and Refinitiv Eikon
Note: Oil-indexed | LNG prices are calculated using the traditional LTC slope (14.9%) and 6-month historical
average of Brent. Oil-indexed Il LNG prices are calculated using the 5-year historical average LTC slope (11.1%

for 2023) and 3-month historical average of Brent. Oil-indexed Il LNG prices are based on Argus’ assessment for
European oil-indexed long-term LNG prices.

7.1.3 Regional Spot Gas & LNG Price Spreads

In May 2023, the average NEA-TTF price spread remained negative, but narrowed to
$0.04/MMBtu (Figure 111). Both NEA LNG and TTF spot prices experienced a loss of
momentum during the month, but the TTF spot prices saw a sharper decline.

NBP traded at a discount of $0.97/MMBtu compared to TTF, which was lower than the
average discount of $1.13/MMBtu in the previous month (Figure 112). The NBP-TTF spread
narrowed due to softer demand in the UK, which increased flows from the UK to NWE.

Furthermore, the NWE LNG spot price traded at a narrower discount of $1.43/MMBtu
compared to TTF (Figure 113) due to higher LNG sendout in the region. The NWE LNG-SA LNG
price spread was slightly negative, averaging $0.11/MMBtu (Figure 114). The NEA-HH and
TTF-HH spreads narrowed to $7.86/MMBtu and $7.90/MMBtu respectively (Figure 115 and
Figure 116). Thus, European and Asian spot prices held a lower premium over North American
spot prices due to soft market fundamentals in both regions.
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Figure 111: NEA-TTF price spread Figure 112: NBP-TTF price spread
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7.1.4 Gas & LNG Futures Prices

The JKM-TTF futures price spread for the rest of 2023 has turned positive, suggesting that
Asian LNG prices may maintain a small premium over European spot prices in the coming
months, creating some arbitrage opportunities. In the second half of 2023, JKM is expected
to trade at an average premium to TTF of $0.9/MMBtu. Subsequently, in January and
February 2024, the JKM-TTF spread is expected to remain positive and widen to around
$1.2/MMBtu. However, in March 2024, the JKM futures prices drop-off and TTF gains a slight
premium of $1.2/MMBtu. (Figure 117).

With regard to the disparity between the TTF and NBP spot prices, NBP is expected to
persistently trade at a discount to TTF, albeit at a narrow discount of -50.3/MMBtu in the
third quarter of 2023. Subsequently, in November 2023, the spread is expected to turn slightly
positive, with NBP gaining a slight premium of around $0.3/MMBtu.

As of June 7, 2023, for the 6-month period from July to December 2023, gas and LNG futures
prices for TTF, NBP and JKM were all lower than the expectations of the futures prices
considered on May 7, 2023 (as reported in the GECF MGMR May 2023). The average futures
prices for TTF, NBP and JKM during this period were $10.11/MMBtu, $10.12/MMBtu and
$11.03/MMBtu, respectively. Meanwhile, the average HH futures price was $2.67/MMBtu,
which was slightly higher than previous expectations (Figure 118).

Figure 117: Gas & LNG futures prices
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Note: Futures prices as of June 7, 2023.

Figure 118: Variation in gas & LNG futures prices
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Note: Comparison with the futures prices as of May 7, 2023 as reported in GECF MGMR May 2023.
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7.2 Cross Commodity Prices

7.2.1 Oil Prices

In May 2023, the average Brent spot price was $76.95/bbl, indicating a 10% m-o-m decrease,
and a 33% y-o-y decrease (Figure 119). The Brent month-ahead price averaged $75.69/bbl,
marking a 9% decrease m-o-m, and a 32% decrease y-o-y.

Uncertainty surrounding oil demand in the two largest consuming countries, the US and
China, coupled with macroeconomic risks, continued to exert downward pressure on oil
prices. The potential effects of a US debt default on the global economy, alongside slower-
than-anticipated industrial activity in China raised concerns about global oil demand.
However, the implementation of OPEC+ production cuts as well as reduced production from
Canada due to wildfires helped contain the losses.

Furthermore, in May 2023, both TTF and NEA LNG spot prices continued to trade at a discount
to the oil parity price of around $3/MMBtu.

From January to May 2023, the average Brent spot price was $81.69/bbl, representing 21%
decrease y-o-y. Similarly, the average Brent month-ahead price was $81.14/bbl, representing
an 18% decrease y-o-y.

Figure 119: Monthly crude oil prices
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Source: GECF Secretariat based on data from Argus and Refinitiv Eikon
Note: Conversion factor of 5.8 was used to calculate the oil parity price in S/MMBtu based on the ICE Brent
month-ahead price.

7.2.2 Coal Prices

In May 2023, the European coal price (API2) experienced a 21% m-o-m decrease, averaging
$107.50/T, but was 65% lower y-o-y. Meanwhile, in China, the QHG coal price marker
decreased by 8% m-o-m, averaging $152.82/T, and was 24% lower y-o-y (Figure 120). Both
coal prices reached its lowest levels since June 2021.

Coal pricesin Europe declined as lower TTF gas prices incentivized coal-to-gas switching which
ultimately lowered demand for coal. In addition, lower electricity demand during the shoulder
season weighed on coal prices.

The premium of TTF spot price over the API2 parity price decreased to around $5.5/MMBtu
in May 2023, representing a 31% decrease m-o-m. Additionally, the premium of NEA spot LNG
price over the QHG parity price narrowed to $3/MMBtu, reflecting a 34% m-o-m decrease.
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From January to May 2023, the European API2 averaged $136.27/T, representing a 46%
decrease y-o0-y. Meanwhile, the Chinese QHG price averaged $203.39/T, which was 15% lower

y-0-y.

Figure 120: Monthly coal parity prices
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Source: GECF Secretariat based on data from Argus and Refinitiv Eikon
Note: Conversion factors of 23.79 and 21.81 were used to calculate the coal prices in S/MMBtu for Europe (API2)
and China (QHG) respectively.

7.2.3 Carbon Prices

In May 2023, EU carbon prices averaged €86.04/tCO;, indicating a 7% m-o-m decrease but
remaining relatively stable compared to the previous year (Figure 121).

The decline in coal-fired generation due to lower gas prices, combined with robust renewable
output, weakened the fundamentals and exerted downward pressure on EU carbon prices.

From January to May 2023, EU carbon prices averaged €89.77/tCO,, representing a 7%
increase y-o-y.

Figure 121: EU carbon prices
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7.2.4 Fuel Switching

In May 2023, daily TTF spot prices fell below the range suitable for coal-to-gas switching, with
an average coal-to-gas switching price of €41.44/MWh, marking a 12% m-o-m decrease. The
average monthly spread between the TTF spot price and the coal-to-gas switching price
remained negative and widened to approximately -€10/MWh (Figure 122).

Looking ahead to Q3 2003, it is expected that the TTF spot price will remain slightly below or
within the coal-to-gas switching range. Relatively low gas spot prices will continue to support
coal-to-gas switching in Europe.

Figure 122: Daily TTF vs coal-to-gas switching prices
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Source: GECF Secretariat based on data from Refinitiv Eikon

Note: Coal-to-gas switching price is the price of gas at which generating electricity with coal or gas is equal. The
estimate takes into consideration coal prices, CO2 emissions prices, operation costs and power plant efficiencies.
The efficiencies considered for gas plants are max: 56%, min: 46%, avg: 49.13%. The efficiencies considered for
coal plants are max: 40%, min: 34%, avg: 36%.

7.3 Other Developments

In South Korea, gas-fired generation became more profitable than coal-fired generation in April
2023, marking the first time since June 2022. This shift in profitability is attributed to the higher
efficiency of gas plants (51%) to coal plants (38%). Privately-owned gas-fired power plant
operators in South Korea typically rely more on spot purchases in their LNG portfolio, while
state-owned gas importer KOGAS plays a significant role in supplying gas for power generation
in the domestic market. The lower LNG import price in South Korea is largely a reflection of
lower Asian LNG prices and also by lower oil prices, as oil-linked LNG contracts are affected.
Forward spot LNG prices indicate that gas-fired power plants are expected to remain more
profitable than coal-fired plants throughout the rest of the second quarter of 2023, according
to Argus’ assessment.

Following the implementation of a new gas pricing mechanism in India, its domestic gas price
was set at $8.27/MMBtu (10% of the monthly average Indian crude basket). This reflected an
increase of 4.4% from the previous month. India aims to expand its domestic gas consumption
to reduce its carbon emissions.
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8 Abbreviations

AE Advanced Economies

AECO Alberta Energy Company

bcm Billion cubic metres

bcma Billion cubic metres per annum

bcm/yr Billion cubic metres per year

CBAM Carbon Border Adjustment Mechanism
CBM Coal bed methane

CCs Carbon, Capture and Storage

CCUS Carbon Capture, Utilization and Storage
CcbD Cooling Degree Days

CNG Compressed Natural Gas

CO: Carbon dioxide

CO2e Carbon dioxide equivalent

CPI Consumer Price Index

DOE Department of Energy

EC European Commission

ECB European Central Bank

EEXI Energy Efficiency Existing Ship Index
EMDE Emerging Markets and Developing Economies
EU European Union

EU ETS European Union Emissions Trading Scheme
EUA European Union Allowance

Fed Federal Reserve

FID Final Investment Decision

FSU Floating Storage Unit

FSRU Floating Storage Regasification Unit
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G7 Group of Seven

GDP Gross Domestic Product

GECF Gas Exporting Countries Forum
GHG Greenhouse Gas

HDD Heating Degree Days

HH Henry Hub

IEA International Energy Agency

IMF International Monetary Fund

IMO International Maritime Organization
JKM Japan Korea Marker

LNG Liquefied Natural Gas

LAC Latin America and the Caribbean

LT Long term

MMBtu Million British thermal units

mmcm Million cubic metres

MENA Middle East and North Africa

METI Ministry of Trade and Industry in Japan
m-0-m month-on-month

Mt Million tonnes

Mtpa Million tonnes per annum

MWh Megawatt hour

NEA North East Asia

NBP National Balancing Point

NDC Nationally Determined Contribution
NGV Natural Gas Vehicle

NZBA Net-Zero Banking Alliance

OECD Organization for Economic Co-operation and Development
PNG Pipeline Natural Gas

PPAC Petroleum Planning & Analysis Cell



QHG
R-LNG
SA
SPA
SWE
T&T
TANAP
TCFD
Tem
tC0o2
TTF
TWh
UGS
UAE
UK
uaQr
us

y-0-y

Qinhuangdao

Regasified LNG

South America

Sales and Purchase Agreement
South West Europe

Trinidad and Tobago
Trans-Anatolian Natural Gas Pipeline
Task Force on Climate-Related Financial Disclosure
Trillion cubic metres

Tonne of carbon dioxide

Title Transfer Facility

Terawatt hour

Underground Gas Storage

United Arab Emirates

United Kingdom

Upward Quantity Tolerance

United States

year-on-year
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