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Choosing a Methane Intensity Methodology




Korean and Japan LNG Market Overview

LNG imports come from a variety of suppliers and regions

Korea and Japan are
significant LNG buyers,
consistently among the top 3
LNG importers globally.

Korean and Japanese buyers
import LNG from a variety of
suppliers and regions (see
right).

Buyers need robust,
comparable, and actionable
methane intensity (Ml)
information to engage key
markets and drive methane
abatement across their
suppliers.

Snapshot of Korea and Japan LNG Import Share by Region

KOGAS 18% 24% 31% 11%
(2025)
SEA* Middle East Oceania North America
Korean
Direct 39% 3% 41%
Importers
(2025) SEA* Middle East Oceania North America
Japan
Importers 25% 11% 45%
(2025) SEA* Middle East Oceania North America

Source: Korea International Trade Association Trade Statistics, Kpler, ANRE, METI

16%

Others

11% 6%

Others

8% 12%

Others
*SEA: Southeast Asia



Methane Emissions from the LNG Supply Chain

Upstream production drives the largest share and variation in LNG supply chain methane emissions

[ ]
LNG Supply Chaln LNG emissions source by value chain component
Production CO2 [l Production Methane [llLocal Transport [ LNG Liquefaction and Transport [l Refining
2.0x low to high 5.4x low to high 1.1x low to high 1.0x low to high 1.6x low to high
/ \ PRODUCTION TRANSPORTATION

@ o ! Transmission pipelins Storage
l Liquefaction Regasification
ﬂ: " ﬁ Low Emissions LNG Average Emissions LNG High Emissions LNG
i gl Total CO,e /boe: Total CO,e /boe: Total CO,e /boe:
206 271 396

Sl Example assets with low and high emissions from OCi+ results modeled on o GWP 20 year horizon. The average chart shows the

straight average of each component in the value chain. Excludes emissions from end use.
E Source: OCl+, updated September 2025 MRMI
E \—oou
While methane emissions can occur along the entire LNG
supply chain, upstream production methane accounts for

>30% of total supply chain GHG emissions

5
Source: RMI's Mission Critical Methane Report, OCI+, RMI's Taking Methane Waste from Invisible to Securable



https://rmi.org/app/uploads/dlm_uploads/2024/02/low_methane_gas_policy_report.pdf
https://rmi.org/resources/taking-methane-waste-from-invisible-to-securable/

Methane Intensity (MI) Key to Supply Differentiation

Incorporating a consistent Ml into purchasing decisions enables buyers to incentivize reductions

 Objective: Determine a consistent Ml methodology for Korea and Japan's gas buyers to understand
the methane risk of their supply and incorporate Ml as a metric in purchasing decisions.

« To achieve this objective a consistent upstream Ml methodology that is accurate, applicable,
transparent, and practical should be applied.

Functions of an effective methane

intensity metric
|
) hceuracy B Avpicabity IR Transparency

Reliably represents Applicable across Does not rely on Practical for
methane resource types and proprietary data, consistent use by
emissions and regions to enable enabling methane importers and end
related production/ straightforward intensities and users with minimal
throughput comparison of methodologies to methodological and
methane be shared publicly data complexity

performance



Leading Methane Intensity Metrics for Evaluation

Understanding nuances between leading Ml methodologies enables comparison and evaluation

Metric Name Simple Definition Mathematical Determination  Units
Methane Mass of total methane . MiQ, Colorado
L . : Mass of methane emitted :
Emissions emissions over volume of oil : kg/BOE State Regulation,
: Oil and gas volume sold
Intensity and gas sold OCI+
Methane Energy Engrgy of total methane : Energy of methane emitted g/MJ,
Intensit emissions over energy of oil Oil and gas enerdy sold kg/GJ, or IEA
y and gas sold 9 9y %*
Allocated Mass of methane emissions Mass of methane emitted NGSI, One
Methane Loss  from gas production over (allocated to gas) % Future, GTI
Rate methane in gas sold Mass of methane in gas sold Veritas
Volume of total methane Volume of methane emitted
Methane Loss . : o
emissions over methane in (unallocated) % OGCl
Rate
volume of gas sold Volume of gas sold

1 Barrel Qil Equivalent (BOE)=6,118 MJ=6.118 GJ
*|EA uses an energy density of 55 MJ/kg methane to convert to %
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Accuracy — Builds Market Trust

Suitable metrics accurately represent total methane emissions across gas-to-oil ratios

@ Accuracy indicates how closely a metric represents
the actual methane emissions associated with total
production. Accurate metrics match scientific best

practices, minimize assumptions, and reflect
operational realities.

« Maetrics that incorrectly utilize emissions allocation
to products can misrepresent oil and gas
production’s methane impact.

 Allocating all emissions to gas only, as in the
methane loss rate metric, creates supply chain
accounting irregularities and data issues,
especially for oil focused production.

» Using only allocated emissions from gas production
in the numerator, as in the allocated methane loss
rate metric, addresses some irregularities of loss
rate metrics, but accuracy requires thorough
underlying methods.

@ Intensities @ Methane Loss Rate

1 L L] L]

Normalized Ml Values

Y
o
3

Primarily Oil . Primarily Gas
0 .

Gas-to-0il Ratio (scf/bbl)
Source: OCI+, 2025, All global modeled assets graphed

Methane Methane Allocated
Emissions Energy Methane Loss Methane Loss
Intensity Intensity Rate Rate

Accuracy

Fulfills key function M Does not fulfill key function



Applicability — Enables Comparison

Metrics must combine wide applicability with robust performance for global comparability

% Applicability assesses how universally the metric . | e Outliers removed ------- =2 . Methane Emissions Intensity (kgCH, per boe)
can be employed across cases. Highly applicable | I [l Atiocated Methane Loss Rate (%)

. Methane Loss Rate (%)

metrics can be used across resource mix and
type, region, and operational practices. o

* MI metrics that fulfill this requirement must apply
across a wide range of resource types to avoid
introducing bias.

-

« Methane emissions intensity/methane energy : 4 | . A . » | | V ™7
intensity and allocated methane loss rate J N TN (RN |
demonstrate consistent metric results across oW T i

- i

the range of resource types including ultra- = N I £ =

e

!
| ' 1 [l
I --- = ' .
! = '
!

. . 5 - - .
light oil and extra-heavy oil. | L e En

|

Light / Ultra-Light Oil Medium Oil Heavy / Extra-Heavy Oil Acid Gas Wet Gas Dry Gas

* Loss rate metrics reqUire additional inPUts for Source: OCl+, 2025, All global modeled assets graphed
calculation, specifically the variable methane Methane Methane Allocated Methane
content in natural gas. Using generic defaults for Emissions Energy ~ Methane Loss Loss
methane content limits comparability and Intensity Intensity Rate Rate
accuracy. Applicability

Fulfills key function M Does not fulfill key function




Transparency and Practicality — Support Usability

Metrics should enable buyers to replicate calculations and apply across use cases

Q

Transparency assesses whether buyers can verify
the methodology and data behind a methane

intensity metric. More transparent metrics can be

Practicality examines how easily a methane

intensity metric can be used consistently by LNG
buyers and end users. More practical metrics

replicated with public data, limiting reliance on

reduce data and methodological burden and are
producer-only inputs.

easier to apply across use cases.

Allocation-based metrics are less transparent .
because buyers are unlikely to have access to or be

able to verify the inputs needed to allocate methane across use cases: in procurement, scope 3
emissions across oil, gas, and other hydrocarbons. emissions inventory accounting, and product

Metrics that require allocation or use production carbon footprints.

rather than marketed products place a higher .
transparency burden on buyers.

Non percentage-based metrics are more practical
for end users because they can be directly applied

Per BOE is slightly more practical than per MJ for a
denominator, as volume data is usually more
accessible than energy-based data.

Methane Methane Allocated Methane Methane Methane Allocated Methane
Emissions Energy Methane Loss Loss Emissions Energy Methane Loss Loss
Intensity Intensity Rate Rate Intensity Intensity Rate Rate
Transparency

Practicality

Best fulfills key function " Fulfills key function B Does not fulfill key function

10



Using Methane Intensity (MlI) to Differentiate Supply

Incorporating a consistent Ml into purchasing decisions enables buyers to incentivize reductions

- A BOE-based methane emissions intensity is the best fit for global LNG market leaders like Korea
and Japan and can be applied across supply contracts.

Methane Emissions__,  Total methane emissions __, ~_Mass of methane emitted (kg) __ kg
Intensity over total energy sold Total oil and gas sold (BOE) BOE

The Methane Emissions Intensity metric is:

Accurate Applicable Transparent Practical
Covers all methane Applicable across Does not rely on difficult Highly practical, already widely
emissions across oil resource types and to verify allocation used in US Colorado state
and gas production, regions, allows methods or proprietary policy, existing methane
upholds scientific comparability between data, allows operator or intensity certification standard
rigor heterogenous producers buyer to share MEI (MiQ), and an open-source
publicly model (OCl+) 11

Note: This analysis is focused on the upstream segment because it is the segment with the most robust data to date and the focus of key policies like the EU Methane Emissions Regulation.



Mapping Contract Data to a Methane Intensity




Mapping Contract Data to Methane Intensity

Followed a two-step approach to link contract data to producing basin’s methane intensity

1. LNG Sales purchase agreement (SPA) data is reviewed to determine feedgas supply to a given
LNG terminal at varying levels of geographic representativeness according to the specificity
available in the contract (see decision tree below).

h . ™ ' ™ r ™ ' I oy ' ™
Geographic representativeness is
. dg p éj be adi d 01: SPA-based 02: Supportin 03: Public data- 04: Basin mix 05: Default 06: Portfolio-based
indicative and may be a J_fuste basin.mix asxienad docl..lmepnp:basegd based basin mix inferred from Kpler country- / region- terminal mix with
case by case based on evidence ' basin mix assigned assigned and public market level basin mix basin-mix assumptions
quality and data assigned assigned assigned
completeness. Geographic Geo . .
. graphic Geographic . . . .
representativeness follows the | Representativeness R T T R R TIIEER S STIEELE
PACT Framework, where 1 = 1 1 Representativeness Representativeness Representativeness Representativeness
. =il 12 :2 :4/5
highest level and 5 = lowest
" S " S " J A / L _/ - S

2. Weighted average methane intensity for the basin mix is determined according to production
data from feedgas basins.

Basin 1 o
LNG prOdUCer Basin 2 - Ml of Basin 2 [Pl Feedgas shares % from Basin 2 e

Sources feedgas . !
from multiplegbasins Basin 3 — MI of Basin 3 * Feedgas shares % from Basin 3

Source: PACT Framework

MI of Basin 1 * Feedgas shares % from Basin 1

Determine weighted average
Ml of feedgas delivered to an
LNG terminal



https://www.carbon-transparency.org/pact-methodology

Oil Climate Index plus Gas (OCI+) Overview

Modeled values used to determine directional upstream methane intensities for fields/basins

,/\RM' (08¢ ® 0il Climate Index plus Gas ::} ety

ENERGY. TRANSFORMED.

Satellite Data
NOAA VIRRS flaring
estimates

Carbon Mapper
methans sitimates

IEA venting tracker
country estimates

Venting Data ‘

Map Supply Chain Benchmark Crude Analysis Scenarios Flaring Risk Map Download o+, %

Midstream
GHGs, methane,

i
i Model Inputs

co2

+—— - g

@ Industry Responsibility Methane (CH4)
@ Total Carbon Dioxide Intensity (CO2)

0Oil, condensate,
NGLs, wat gas

s,

Petroleum
Products

Qil & gas

 Data sources

« Oil and gas asset characteristics (public and
proprletary data) i Madel Inputs Model Inputs
 Operational inputs (public and proprietary data) N
WENIC ani prcllprleﬁrv ata on ublicly repo | ted nical
- Satellite data resource charactrisies et || 1o scacamiccate chamecal
volumes, prod':.lction strategies 3210y, refinary throughputs

» Peer-reviewed, open-source models

« OPGEE: Oil Production Greenhouse Gas Estimator
used by California’s Low Carbon Fuel Standard

Source: https://ociplus.rmi.org

E Ground Truth and Activity Data
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Example: Production Weighted Average Calculation

Basin MI data from OCI+ weighted average by production to determine LNG terminal Ml

Fort Worth RESOURCE DETAIL
Basin United States Fort Worth TX  compare
LN X r Characteristics  Emission Intensity
ArkLaTex G Sh{pleln
Basin terminal on US @
Gulf Coast
G u |f Coast Flare Rate Low Flare pstream Methane Intensity ® 2.03 Upstream Gas Loss () 4.76%
BaSin Crude Production VIlume ® Low Fracked ransport Methane Intensity @ 0.39 Midstream Gas Loss 0.01%
General Basin Name OCI+ Fields (3) Production Upstream MI ( 2.03 kg CH4/BOE basin | __
Fort Worth Fort Worth high 2.03 } average methane @
t 1
ArklaTex ArklaTex LA-TX-MS low 2.09 . SELUDS / e
ArklaTex Haynesville LA very high 1.22 — 1.3:v22a(;24n/1 I?é?hi::sm C1Hjl/18kgE
ArklaTex Haynesville TX very high 1.15 — | intensity ) - terminal
Gulf Coast Western Gulf Dry Gas TX medium 2.04 average
Western Gulf Gas LA low 1.04 irr]:titnhsai‘?yi
Western Gulf Oil LA low 1.43 : \
Western Gulf Oil TX medium 1.83 1'4§vke?ai;g4r¢1 Betohiggsm
Western Gulf Wet Gas TX medium 1.38 o intensity -
Western Gulf Eagle Ford Dry Gas TX high 1.40
Western Gulf Eagle Ford Light Oil TX very high 1.32 *Note: publicly available information from
Western Gulf Eagle Ford Ultra Light Oil TX very high 1.24 ;fsr?wu’:r?ee:elllt::;il:\i s\i’gsoﬂsr:éa:évgsg:%iligt'on
Western Gulf Eagle Ford Wet Gas TX medium 1.15 — i i 15
g . production for the weighted average




Comparing Ml for Korean and Japanese LNG
Suppliers




Japan LNG Supply Methane Intensity Takeaways

Given diversity of suppliers, incorporating Ml in contract decisions is key to portfolio Ml reductions

« Japan’'s LNG contract data
demonstrates a diversity of Mls
across diverse geographic
supply, contract sizes, and
sellers.

* In general, Australian and Middle
Eastern LNG terminals
demonstrate the lowest average
methane emissions intensities.

* |n contrast, US and Southeast
Asian LNG terminals typically
have the highest average
methane emissions intensities.

Japan Kpler Contract Methane Intensity

Contract Size
© Other* @ Oceania ~ Middle East ¢ North America @ Southeast Asia {mg];pa]l 3 .
Upstream
Methane .
Intensi ®
1.50 kg cm;?& .
@
o
1.00 . [ .
: o
o o e
0.50 Contract Ends
2025 2030 2035 2040 2045 2050

Source: Kpler, OC+
=0ther includes portfolic supplier contracts sourcing LMG from multiple terminals as well as contracts linked to LNG terminals in Africa and Russia.
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Korean LNG Supply Methane Intensity Takeaways

Engaging with portfolio suppliers on lower Ml cargoes is key for Ml reductions and better accuracy

« Korea's LNG contract data
demonstrates a range of Mls across
geographic supply with mostly larger
contract sizes across key suppliers,
including portfolio sellers.

- Korea's LNG market has traditionally
been highly centralized, with KOGAS,
Korea’'s largest LNG importer,
favoring long-term contracts.

« Compared to Japan's Kpler data,
Korea’'s LNG contract data suggests
growing exposure to portfolio
suppliers.

Korea Kpler Contract Methane Intensity

@ Other* @ Oceania  Middle East @ North America @ Southeast ~ Comtract Size
Asia 0.7 3 7
(mmtpa)
Upstream
Methane
1.50 Intensity ® .
(kg CH4/BOE) P
1.00
@
L]
.. Year Last
Contract Ends
0.50
2020 2025 2030 2035 2040 2045 2050

Source: Kpler, OCI+
*0Other includes portfolio supplier contracts sourcing LNG from multiple terminals, a= well as contracts linked to LNG terminals in Russia

18



Deep Dive: US LNG Supply Ml Variability

Using average methane intensities can hide high methane intensity risks in a basin or region

- Methane emissions intensity can vary Range of Upstream Methane Intensities in
greatly between and within basins; US Basins
differences in methane intensity between kg CH4/BOE
assets can be up to 10x. . ° 3 10 15

Appalachian «® o

* The within-basin variation is especially ArkLaTex '8 o
pronounced in the United States, a Arkoma o o
growing source of supply for Japan and Anadarko . °
Korea. Central Basin Platform o o° ]

* Buyers should request producer-specific,  Delaware . ®
asset-level Mis where possible. Fort Worth o

- Buyers can prioritize contracts with Gulf of Mexico Ofishore | ® @
certified assets (e.g. MiQ) to reduce the Gulf Coast Other oo ®
MI of their supply and uncertainty in data Midland . o
quality compared to basin level averages. West Gulf Coast e ¢

Williston | oD ®

Source: OCl+ 19


https://miq.org/the-technical-standard/

Deep Dive: Australia Pairs LNG Scale with Low Mi

Australia offers a low-MI supply option, but diversification priorities may limit future upside

Australia is the largest LNG supplier to
Japan and Korea.

Australia has relatively low upstream M|,
mainly due to gas-focused upstream mix
and large offshore gas resources.

For Japan and Korea, supply comes from a
few regions with similar Ml values, helping
keep Ml variation within Australia limited
(see right).

Further growth in Australian LNG imports
may be constrained as Japan and Korea
seek to diversify beyond an Oceania-
dominated portfolio.

Japan and Korea LNG imports from Australia by
region

Western Australia, Upstream MI: 0.72 kg CH4/BOE
B Queensland, Upstream MI: 0.82 kg CH4/BOE

Northern Territory, Upstream MI: 0.62 kg CH4/BOE
[l Others, Upstream MI: 0.71 kg CH4/BOE*

18%

49%

73%

Japan (39% of total imports) Korea (26% of total imports)

Australian imports in 2024 (mtpa): Australian imports in 2024 (mtpa):
26.36 12.09

* Other Australian LNG volumes are estimated using the country-level weighted-average M.
Source: OCl+; Australian Gas and LNG Tracker, IEEFA

20


https://ieefa.org/australian-gas-and-lng-tracker

Deep Dive: SEA Has High-Impact Mitigation Potential

CLEAN engagement offers a path to improve methane performance

Southeast Asia is the second-largest LNG
supply region for Japan and Korea, with
supplies from seven LNG projects across
Malaysia, Indonesia, and Brunei.

Through CLEAN, JOGMEC has collaborated
with NOCs and IOCs in the region to improve
methane performance, often with Petronas as
a leading partner.

These CLEAN-coordinated efforts show buyer
engagement is practical and scalable, helping
suppliers improve methane transparency, test
mitigation technologies, and strengthen
methane performance.

Malaysia Indonesia Brunei
Liquefaction capacity (mtpa) 32.0 24.9 7.2
LNG terminals 3 3 1
Japan imports in 2025 (mtpa) 9.6 3.8 2.7
Korea imports in 2025 (mtpa) 8.0 2.1 0.9
Key operators and JV sponsors Petronas BF, Pertamina, Mitsubishi, Shell,

INPEX, KOGAS Mitsubishi

Upstream methane intensity (kg 15 13 1.3

CH4/ BOE)

Range of Upstream Methane Intensities in SEA Basins

Low Average Hiah Australian average
® ¢ ge @Hig upstream MI, 0.71

kg CH4/ BOE
Sabah - Baram Delta, Malaysia [ ]

Sarawak - Luconia - East Natuna, ®
Malaysia

kg CH4/ BOE

Bintuni, Indonesia ®
Kutei, Indonesia 1 [ ]
Tomori, Indonesia 1 @
Sabah - Baram Delta, Brunei . ®

Source: GIIGNL Annual Report 2026, GIIGNL; OCI+
21



Deep Dive: New and Emerging Oil and Gas Producers

Buyers can play important role in supporting capacit

Large LNG buyers often look to diversify
supply across a range of geographies.

1.5

There are a significant number of new LNG
facilities planned to come online in the next
five years across a range of geographies,
including in countries that are new or emerging
oil and gas producers like Mozambique and
Senegal.

1.

Clear demand signals from buyers for methane
emissions transparency can support better
emissions data quality and help embed
stronger methane practices before new LNG
supply scales.

2022

y building and data quality standard efforts

New and Emerging Supply in Existing Japan Contracts

@ Mozambique

Upstream
Methane
Intensity
(kg CH4/BOE)

0

First Cargo Year

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Planned LNG Capacity Additions

[ Other M Qceania North America Middle East M Southeast Asia

mmtpa Mozambique

LNG

200

150

100

Senegal
Dakar LNG

2026 2027 2028 2029 2030

Source: Kpler, OCI+, IEA 22



Deep Dive: Portfolio Players in a Global LNG Market

Portfolio contracts add flexibility and diversification, but widen Ml variation and complicate tracing

Portfolio suppliers are increasingly important for
Japan and Korea LNG buyers, offering flexibility
and diversification while increasing geographic
MI variability and limiting feedgas traceability.

Traceability is harder as origins shift over time.
Buyers seeking low-MI LNG (e.g. EU) need cargo-
level origin and asset-specific Ml from portfolio
suppliers.

While programs like OGMP 2.0 help assess
company-level methane data quality, scores do
not necessarily represent cargo-level data
quality when portfolio firms do not own or
disclose underlying assets.

Buyers should pair flexibility from portfolio
supply with stronger transparency requirements
to ensure decision-useful Ml data.

Upstream Methane Ipttepsity Ranges by Key Portfolio Suppliers
ustrallan average
upstream M, 0.71 kg

, CH4/ BOE

min max

Portfolio Supplier 4 ® @® +313.8%
Portfolio Supplier 1 o ® +30.4%
Portfolio Supplier 2 e ! @® +281%
Portfolio Supplier 3 ® ® +72.9%
Portfolio Supplier 6 [ T ® +139.7%
Portfolio Supplier 5 @ @ +98.7%

kg CH4/ BOE

Note: Min, max, and range reflect selected assets in which each supplier holds equity stakes. Offtake-only assets and broader
portfolio volumes are excluded due to data availability limits.

Portfolio contracts can shift from multi-origin to project-backed supply

Volumes

Year (mtpa) Buyer Supplier Origin

2013 -+ 1 gz;i?n gl?g;‘l)itleifz Nigeria, Russia (Terminal R)

;o_rizgci'gaglly 2035) 3.64 Eﬁ;i?" gﬁg;ﬁgfz Australia (Terminal )

2014 - 2031 2 Korean Portfolio Australia (Terminal J)**, Nigeria, Norway,

Buyer Supplier 4 Egypt

Note: * Portfolio supplier 2 initially supplied 1 mtpa from its global portfolio, including Nigeria and Russia, before shifting primarily to Terminal Z once
it started up, for 3.64 MTPA over 20 years.

** Portfolio supplier 4 initially supplied LNG from its global portfolio, including Nigeria, Norway, and Egypt, before Terminal J became a major
potential source of contracted volumes once it started up.

Source: OCl+; CLEAN Annual Report 2025, CLEAN Initiative; Reuters; Enerdata 23



https://www.reuters.com/article/markets/skorea-strikes-84-bln-lng-deals-with-shell-total-idUSL3E7JH056/
https://www.enerdata.net/publications/daily-energy-news/south-korea-backs-kogas-massive-lng-supply-deal-shelltotal.html

Methane Intensity is Key to LNG Supply Differentiation

Buyers can compare Ml across supplier contracts and incentivize methane reductions today

A BOE-based upstream methane emissions intensity metric is easy to use and

simple to convert, driving actionable insights into LNG’s upstream Ml today.

-dh Easy to Use ?:: Simple to Convert
This analysis demonstrates the BOE-based Using conventional conversion factors for
emissions intensity can be applied to real BOE-> MJ and g methane-> MJ methane, these
life LNG contract data for Korea and Japan values can be easily converted to create %-
using publicly available information. energy based targets if needed.

Q Driving Actionable Insights

Using this metric, buyers can understand Ml variations across regions and suppliers, identify
priority engagement areas, align methane transparency efforts with leading initiatives like CLEAN
and EU MER, and drive real methane emissions mitigation in their supply chains.

24



Appendix




Company Ml Profile: JERA

LNG terminal Region Contract Size Ups"ﬁ‘ e;rennglilte; I Reprizzg::fil\:iecness
LNG Canada North America 1.2 0.87 1
Gorgon Oceania 2.88 0.68 1
Cameron (Liqu.) North America 0.8 1.44 2
Wheatstone Oceania 0.7 0.59 1
Qalhat Middle East 0.8 1.00 1
Ras Laffan Middle East 0.7 0.79 1
Pluto Oceania 0.5 0.57 1

Weighted Average Methane
Intensity

0.82 kgCH4/BOE
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Company Ml Profile: Osaka Gas

LNG terminal Region Contract Size Ups"ﬁ‘ e;rennglilte; I Reprizzg::fil\:iecness
Gorgon Oceania 1.56 0.68 1
PNG LNG Oceania 1.5 1.63 1
NWS Oceania 1 1.02 1
Ichthys Oceania 0.8 0.58 1
Sakhalin 2 Other 0.2 0.95 1
Qalhat Middle East 0.8 1.00 1
Shell as portfolio seller Other 0.8 0.96 4/5
Freeport North America 2.2 1.48 2

Weighted Average Methane
Intensity

1.13 kgCH4/BOE
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Company Ml Profile: Tokyo Gas

LNG terminal Region Contract Size Ups"ﬁ‘ a;rennglilte; I Reprizzg::fil\:iecness
Cameron (Liqu.) North America 0.72 1.44 2
Gorgon Oceania 1.25 0.68 1
QCLNG Oceania 1.2 0.78 1
Ichthys Oceania 1.05 0.58 1
Sakhalin 2 Other 1.1 0.95 1
Petronas LNG Bintulu, Sarwak Southeast Asia 0.5 1.51 1
Shell as portfolio seller Other 0.5 0.96 4/5
NWS Oceania 1.37 1.02 1

Weighted Average Methane
Intensity

0.93 kgCH4/BOE
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Company Ml Profile: KOGAS

LNG terminal Region Contract Size Upstr;; e;;nnililte; I Replizce)rg\::fil\:iecness
Ras Laffan LNG Middle East 6.1 0.79 1
BP as portfolio seller North America 1.58 1.48 4/5
Prelude FLNG Oceania 0.36 0.63 1
Shell as portfolio seller Oceania 3.64 0.63 4/5
Sabine Pass LNG North America 3.5 1.55 2
TotalEnergies as portfolio seller Other 2 1.12 4/5
MLNG Southeast Asia 2 1.51 1
Sakhalin-2 LNG Other 1.5 0.95 1
PT Donggi-Senero LNG Southeast Asia 0.7 1.53 1

Weighted Average Methane
Intensity

1.07 kgCH4/BOE

29



Summary Table Korean LNG Supply

Upstream Methane

Year Last

Geographic

LLEl HEmme] il SIS Intensity Contract Ends Representativeness
Ras Laffan LNG Middle East 6.10 0.79 2044 1
Sabine Pass LNG North America 3.90 1.55 2046 2
Corpus Christi LNG North America 0.40 1.55 2045 2
BP as portfolio seller North America 1.58 1.48 2039 4/5
Prelude FLNG Oceania 0.36 0.63 2039 1
Shell as portfolio seller Oceania 3.64 0.63 2038 4/5
Chevron as portfolio seller Oceania 0.50 0.73 4/5
Sakhalin-2 LNG Other 1.50 0.95 2028 1
TotalEnergies as portfolio seller Other 2.60 1.12 2031 4/5
MLNG Southeast Asia 3.10 1.51 2034 1
Tangguh LNG Southeast Asia 1.75 1.33 2029 1
PT Donggi-Senero LNG Southeast Asia 0.70 1.53 2027 1
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Summary Table Japanese LNG Supply

LNG Terminal Region Contract Size Upstream Methane Year Last Contract Geographic
Intensity Ends Representativeness
Ras Laffan Middle East 1.38 0.79 2030 1
ADNOC Gas Middle East 0.20 1.04 2030 1
Qalhat Middle East 2.37 1.00 2034 1
Cove Point North America 0.80 1.50 2038 1
Freeport North America 2.33 1.48 2038 2
Cameron (Liqu.) North America 2.49 1.44 2040 2
LNG Canada North America 1.20 0.87 2040 1
CP2 North America 1.00 1.48 2048 2
Pluto Oceania 2.25 0.57 2026 1
Ichthys Oceania 4.13 0.58 2032 1
NWS Oceania 3.40 1.02 2033 1
PNG LNG Oceania 3.30 1.63 2034 1
QCLNG Oceania 1.60 0.78 2036 1
APLNG Oceania 1.00 0.78 2037 1
\Wheatstone Oceania 6.15 0.59 2038 1
Gorgon Oceania 6.69 0.68 2039 1
Darwin Oceania 0.80 1.55 2044 1
Chevron as portfolio seller Other 0.10 0.74 2027 4/5
Sakhalin 2 Other 5.30 0.95 2033 1
TotalEnergies as portfolio seller Other 0.70 1.00 2036 4/5
Shell as portfolio seller Other 2.20 0.96 2038 4/5
BP as portfolio seller Other 3.30 1.09 2041 4/5
Mozambique LNG Other 0.28 1.15 2043 1
DSLNG Southeast Asia 1.30 1.53 2027 1
Petronas as portfolio selller Southeast Asia 0.54 1.50 2027 4/5
Petronas LNG Bintulu, Sarwak Southeast Asia 4.07 1.51 2031 1
Tangguh Southeast Asia 1.00 1.33 2035 1




Methane Intensity Data Source Comparison

Replication of MiQ Supply Chain Protocol’s data source comparator

Table 1. Matrix of Data Quality indicators for evaluation of quantified
emissions (CO2e, or CH4) in a natural gas life cycle inventory per unit

il’m

Time-related
representativeness

1. <3 yrs

2. =k yrs

3 <10 yrs

Geographical
representativeness

1. Asset-level, asset that is
being evaluated

2. Sub-asset level or
regional, same
geographical region

3 Counitry-lavel
estimate, if
multiple regions
are possible

Technological
representativeness

1. Quantification methods
include measurement-
based, facility-specific
emission factors, process
models or calculations
which address all
“technologies" within a
unit process and a
temporally complete
range of operating
conditizns or emission
distributions

2. Quantification methods
include generic emission
factors addressing all
“technologies® or
EMmission sources within
unit process

3 Quantification
methods apply
emission category
lewel factors, or are
estimated by
cormparing similar
unit processes
where more data is
available

OCI+ demonstrates good time, geographical, and completeness scores
indicating modeled values are relatively more granular, time-related, and
complete than some other publicly available modeled values. While this is
less accurate than third party verified measured asset emissions, the data
provided is sufficient to provide directional Mls to support buyers in
identifying hot spots in their supply chain.

Completeness

1. A materiality of unit
process flow as well as
emissions flow is
captured by
quantification methods
(Le. through termmporally
complete and/or spatial
top-down and bottom-up
guantification methods)

2. A materality of unit
process flow and
emissions flow is captured
through either top-down,
or bottom-up
guantification methods,
or comparable
representation through a
moderate sampling set

3. A small sampling
size of unit process
amnd emissions flow
s used to represent
larger asset

Bee EPA D=
Process Review

1. Third party audit with
reasonakble assurance® or
peer-reviewead studies

2. Third party audit with
limited assurance® or non-
peer reviewed publication
(i.e. white paper)

3 Self-reporting or
First party audit

Currently Available Data Sources
MiQ", MiQ-EC™ 1 1 1 1 1 1
ED 1 1 2 2 1 &
Sherwin et al [2024)5, basin level 1 2 2 1 1 <&
OCGMP L4 single Asset, UM review 1 1 1 2 3 [
Mi LNG Shipping Model® 1 1 z 3 1 9
OGMP L3 single Asset, UN review 1 1 2 2 3 12
NETL Maodel (2019) 2 K] 2 2 1 24
MiGQ-HW Index (2023)'= 2 3 2 1 2 24
Rutherford et al (2021)° 2 3 2 2 1 24
Alvarez et al [2018)& 2 3 2 2 1 24
GREET, placeholder values” 2 3 2 2 2 48
OCI+ Model® 1 2 3 2 3 36
IEA GMT™® 1 3 3 2 3 54

Source: MiQ Supply Chain Protocol https://miq.org/technical-information/supply-chain-protocol/ 32
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