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ểḰ Ṏ ṇ

¸ ︣ ṇ ṕ ṇ Ṗ ḭCO2 טּ ḭ
פּ צּ ḱ ḭשּ צּ
כֿךּ ︡ ךּ Ḯ

¸ צּ ḱ ṇ Ỉ טּ ḭ פּ ךּ Ḯ
ṇ ︣ ḭ טּ Ṅ ḱ ︡

︡ ךּ Ḯ

¸ ỉ ṇ ךּףּ ḭ ḭ ṇ ṇ ṇ
טּ ḭ ךּ צּ ךּ︡
ṕ Ṗ CO2 וֹ קּ קּ Ḯוֹ ḭ

ךּ 8,300 ḭLP 3,000 CO2ּצ
אל ףּ ḭ וֹ Ḯ

¸ וֹ ḱ ḭ
ḭ וֹ ḭ ḭ ṇ LP ḭ ךּ ṇ

ḱ צּ ḭ ︡ḭ2050 ךּ
Ḯ

¸ וֹ Ḯ2022 3,000 (30 Ḳ
Ṗ ︡ ESG ḭ ︡

צּ ḭ ︣ כֿ צּ ךּ Ḯ

¸ ṇ ḭנּ ḭ ףּ
ḭךּ ṇ ︡ Ḯ
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ểḰ Ṏ ṇ ḱ וֹ

¸ ṇ ḭṡ ṇ ḱ ḱ ︣ Ṣṕ2021 5 ḭ2025
3 ḭ ḱ ḱ Ṗ ḭנּ צּ וֹףּ ḭצּ ḱ
ṕ Ṗ ︡ ︣ טּ ︣ כֿ צּ קּ ︡ ḭ ︣ טּ Ḯ

¸ ḭ ḭ ︡ ḭ צּ לּ ךּףּ ḭ וֹ ḱ צּ
ḱ ︡ פּ פּלּ ︣ ︣ טּ Ḯ

¸ ṇ ḭ2050 ṇ ṇ ︡ḭ ḭקּ
2050 צּ אל ḱ ḭ ךּ ḭ ṇ ︣
טּ Ḯ

¸ ṇ ḭ קּ ṕNDCṖẑể ṇ ṇ ףּ
וֹ ḱ ẑ2ḭ ỉ ṇ ẑ3 ḭGX2040 ẑ4 ךּ Ḯ

¸ ךּףּ ḭ וֹףּ ṇ ṇ ︣ ︡ ךּ Ḯךּ 2050 וֹ
אל ךּ ךּ צּ טּ Ḯ

¸ צּ ךּףּ ḭ כֿ ḭשּ ṇ ︡ ḭ וֹ
ṇ ṡ Ṣ כֿ צּ Ḯ

¸ ḭ2030 2040 נּ ךּףּ ḭ ￼ḭ קּ קּ
כֿשּךּ צּ Ḯ

ṕ ṖẑểḲhttps://www.env.go.jp/content/000291804.pdf
ẑỄḲhttps://www.meti.go.jp/policy/energy_environment/global_warming/gifund/gif_r08_randd_set_r.pdf
ẑễḲhttps://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
ẑỆḲhttps://www.meti.go.jp/press/2024/02/20250218004/20250218004 -1.pdf

https://www.env.go.jp/content/000291804.pdf
https://www.meti.go.jp/policy/energy_environment/global_warming/gifund/gif_r08_randd_set_r.pdf
https://www.enecho.meti.go.jp/category/others/basic_plan/pdf/20250218_01.pdf
https://www.meti.go.jp/press/2024/02/20250218004/20250218004-1.pdf
https://www.meti.go.jp/press/2024/02/20250218004/20250218004-1.pdf
https://www.meti.go.jp/press/2024/02/20250218004/20250218004-1.pdf


¸

︣ ḱ ḭ
ṕ Ṗ

כֿ¸ ḱ ḭ וֹ ︣ טּ Ḯ ḭ
ḱ כֿ פּ ḭ ṇ ךּ ḭ וֹףּ ḱ

וֹ ṡ Ṣ ּלḮ
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ỄḰ ךּ ṕ Ṗ

LP

ṕLNGṖ ḭ

189
ṕ Ṗ

16,000
( Ṗ

ḭ 6Ṿ

ṇḭ

3,200 2,400

400 m3ṕ 2,900 Ṗ

 24Ṿḭ  10Ṿḭ
 57Ṿḭ  9Ṿ

1,200

CO2 8,300 Ṋ 3,000 Ṋ

וֹףּ 84Ṿ 85Ṿ

100 ︡ קּ CO2 57 67

ḭ
ḭ ḭ

rDME LPG

ḭ ṇ LPG

CCUSṊ ṇ ḭ

P14

P11

P15

P17

P11

P21Ṍ25,
68Ṍ71

P26Ṍ43,
46

P44~45,
73Ṍ81

P10 66

P49

P51

P49

P49

P49

P54Ṍ57,
62

P59Ṍ62

P49



ỄḰ ךּ
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ỄḰ ךּ ṕ ṖṎ

¸ צּ 6%

¸ צּ אל ךּ 48%

¸ צּ ךּ

189

ṇ ṇ 3219

ṕ Ṗ ṕ 7 8 Ṗ

48Ṿṕ 7 8 Ṗ

ẑ

6129

516

ṕ Ṗ
ṕ 7 1 Ṗ 3 - ṕ 3 6 Ṗ

ṕ Ṗ

Ẍ
Ẍ
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ỄḰ ךּ ṕ ṖṎ LNG וֹףּ

¸ ךּ LNGṕ : Liquefied Natural Gas Ṗ ḭ ︡ CO2
צּ Ḯךּ

¸ LNG ḭ ḱ ḱ ḱ ḱ ︡ ףּ ḭ ṕ 89ṾṖ

︡ Ḯךּ

¸ ḭ ḭṡ צּ ḭ
︡ אל ḭ ṇ ṇ ṇ טּ ḮṢ ỉ

ṇ Ḯ

Ṯ CO2 ṯ

Ḳ 2010
Ḳ ṕ2023 Ṗ

Ṯ LNG ṯ Ṯ LNG ṕ2023 Ṗṯ

ḲEnergy InstituteṡStatistical Review 
of World Energy 2024Ṣ  

ẑ 100

Ṯ ṯ

ḲEnergy InstituteṡStatistical Review 
of World Energy 2024Ṣ  
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ỄḰ ךּ ṕ ṖṎṕ Ṗ

¸ IEAṡWorld Energy Outlook  2025Ṣ ḭ2025 LNG FID צּ Ḯ
ḭ צּ Ḯ ḭ ḭ צּ ︢
Ḯ ḭ פּ Ḯ

Ḳ IEA World Energy Outlook 2025

ÅFinal investment decisionsfor new LNGprojects have surged in 2025, adding to the expectedwave in natural gas
supply in coming yearsand promising lower international prices. SincewǳǎǎƛŀΩǎcut to pipeline deliveriesto Europe,
LNGhasbecomethe preferredway of tradinggasover long distances,reshapingglobalgastrade and bolsteringenergy
security. Thereis now anunprecedented300billion cubicmetres(bcm) of new annualLNGexportcapacityscheduledto
start operationby 2030, a 50%increasein availableglobalLNGsupply. Aroundhalf isbeingbuilt in the UnitedStates,and
a further 20%in Qatar,followedbyCanadaandothers.

ÅNatural gasdemandhasbeen revisedup in thisȅŜŀǊΩǎSTEPS,but questionsstill linger about where all the new LNG
will go. Europeand China,the main destinationfor new LNGsupplyover the pastdecade,are set to take someof the
new volumes,but the upside potential is limited in the STEPSby continued momentum behind the deployment of
renewables,nuclearenergyin somecountries,andefficiencypolicies. Asa result, lower pricedLNGflows to other parts
of the world where affordability is a key consideration,notably India and other parts of Southand SoutheastAsia. The
responsein thesepricesensitivemarketsis significantbut not enoughto useall of the availableLNGsupplyin the STEPS,
resultingin a 65 bcmoverhangin 2030. Thiscouldbe clearedby further coal-to-gasswitching,but the pricesneededto
do soaredifficult for LNGexportersto match. In the CPS,a slowerpaceof transitionsseesmore LNGgoingto Chinaand
Europe,fully absorbingthe comingwaveof LNGsupplyandkeepingpriceshigher. In the NZEScenario,a concertedfocus
on bringingdown globalemissionsconstrainsthe spacefor naturalgas. In all scenarios,a downsiderisk to the uptakeof
naturalgasandLNGisa failureby the industryto reducemethaneleaks.

Å The Current Policies Scenario  (CPS)  considers a snapshot of policies and regulations that are already in place and offers a cautious 
perspective on the speed at which new energy technologies are deployed and integrated into the energy system

Å The Stated Policies Scenario (STEPS) considers the application of a broader range of policies,  including those that have been formally put 
forward but not yet adopted, as well as

other official strategy documents that indicate the direction of travel. 

Barriers to the introduction of new technologies are lower than in the CPS, but the STEPS does not assume that aspirational t arg ets are met.

Å Net Zero Emissions by 2050 (NZE) takes a different approach, describing a  pathway to reduce global energy -related carbon dioxide 
(CO2) emissions to net zero by 2050, while recognising that each country will have its own route. 
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ỄḰ ךּ ṕ ṖṎ ṇ

¸ ṇ 21% ףּ ḭ ︡ צּ 57%ḭ
צּ 37% ךּ Ḯ

ṕ Ṗ ṇ ṕ2025 6 Ṗ

Ṯ ṇ ṯ Ṯ ṯ
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ỄḰ ךּ ṕ ṖṎ

¸ ḭ2007 צּ ︡ḭ פּ Ḯ

¸ ḭ ḱ צּ טּ ḭצּ צּ טּ ḭ נּ
ךּ Ḯ

ṕ 1Ṗ
ṕ 2Ṗ1996 2005
Ḳ
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ỄḰ ךּ Ṏ COŇ

¸ CO2 ︣ 0.8 טּ ḭ CO2 ể Ḯ

CO2 ṕ Ṗ

Ḳ 400 m 3
ẑ1

ẑ1 2024 ṇ
ẑ2 ḱ ḱ וֹףּ ḱ

CO2 Ḳ 8,300 t -CO2

CO2
2.05kg -CO2/m 3

ẑ2

ṇ

4.2 t

2.5 t

1.8 t

0.6 t

0.5 t

0.4 t

0.3 t

ṇ

CO2 ṕ2022 Ṗ

ṕ ṖGIO 2022

CO2
10.4
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ỄḰ ךּ ṕ ṖṎṕ Ṗ ṇ

¸ ṇ ḭ וֹ ḭשּ ︣ טּ ︡
︣Ḯ 

¸ ḭ ḱ ḱ ḭ פּ ︣ כֿ Ḯ

Scope1Ḳ ( ḭ )

Scope2 : ּפ אל ḭ ḱ לּ

Scope3 : Scope1 ḭScope2 ( ︣ )

ṬScope1 ṧScope2 ṧScope3

Ḳ  ṇ Ӹ ṇ ṇ ṇ
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ỄḰ ךּ ṕ ṖṎ ךּ

¸ ḭ שּ אל ךּ Ḯ

¸ ḭנּ אל
כֿ צּ Ḯ

ṕ Ṗ 2019

ḲṡLNG  13A Ṣ 8ṡ 13A LCCO2
Ṣṕ ṇḱ  2016Ṗ

ẑ2024Ệ

ṕ Ṗ HP

Scope3 Scope1 Ễ Scope3

ẑ 2030 2020 30Ṿ ︣ כֿ ︣ טּ ṇ

ḭ 2021 9 Ḯ ḭ פּ ︡ LNG פּ

ḭ ︢ ḭ ףּ

ףּ ḭ כֿ Ḯ

ṇ טּ צּ ︡ ḭ ḭ ︡

︡ ︣ צּ אל ךּ Ḯ

ṇ ךּףּ ḭ ḱ ḭצּ

ḭ וֹףּ ךּ ḭ צּ קּ Ḯ



ỄḰ ךּ ṕ ṖṎLNG ṇ ṇ פּ

LNG 2025 וֹףּ ḭ ḭJOGMECḭ ḭ
ḭUNEP IMEO

GOSAT-GWCLEAN IMEO

¸ 2023 7 ḭ LNG טּ ḱ JERA KOGAS ḭJOGMECּצṡ וֹ
LNGּפ ḲCLEAN* Ṣ ḮLNG צּ
LNG ṇ ṇ וֹףּ ︡ḭ Ḯ

¸ ḭ ḭJOGMEC ḭ (UNEP IMEO)
Ḯֿכ לּ ḭ ḭ2025 6 בֿ

ṡGOSAT -GWṢ ṇ UNEP IMEO Ḯ צּ ︣ ṇ ḭצּ
UNEP IMEO צּ ︣ ṕMARSṖ ךּףּ אל Ḯ

¸ 2025 11 אל UNEP IMEO ḭ ṕCLEAN
GOSAT-GW Ṗ ṇ ṇ Ḯ UNEP IMEO Ḯשּךּ

*CLEAN: Coalition for LNG Emission Abatement 
toward Net-zero

18
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ỄḰ ךּ ṕ ṖṎ וֹףּ

¸ ךּףּ ḭLNG ︡ ṕ Ṗ ḭ ṇ ṇ
ḭ ṇ ︡ ךּ Ḯ

ṕ Ṗ

Ḳ2020 12 7 1    ḱ ṇ ṇ ṇ 6
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ỄḰ ךּ ṕ ṖṎ 7 ṇ

¸ 6 ṇ ḭ צּ שּ ṇ שּקּ Ḯֿ︡לּכ
נּ ḭ צּ ︡ 2040 73Ṿ ḭṡ 7

ṇ Ṣ ṕ 7 2 18 Ṗ︡ḭ Ḯ

¸ ḭ צּ ḭ ︡
אל ḭ ṇ ṇ ṇ טּ Ḯ

¸ ḭ ḭ2030נּ ךּףּ ḭ ểṾ
︡ḭ 5Ṿ ṇ ṇ ︣Ḯ

¸ נּ ḭ Ṅ ḭ2050 ṇ
ṇ ︣Ḯ

7 ṕ Ṗ
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ỄḰ ךּ ṕ ṖṎṕ Ṗ

¸ ḱ וֹףּ ṇ Ỉ Ḯ ךּ צּ ︡
ךּ Ḯ

¸ 2050 ṇ ṇ וֹ ḭ ︣ כֿ צּ Ḯ
ṇ ︣ צּ קּ ︣Ḯ

ṕ Ṗ 29

¸

¸

ṕ Ṗ2021 1 27 36

ṕ Ṗ2024

ḭ
ṇ

8,700PJ
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ỄḰ ךּ ṕ ṖṎ

¸ 2050 ṇ ṇ וֹ ḭ קּ צּ אל ḭ
צּ Ḯ ךּףּ ḭ פּךּ צּפּשּךּ Ḯ

¸ ḭ ḱ פּ ḭ CO2 צּ ךּ
צּ Ḯ ḭ ḭ CO2 ︡

ףּ ḭ ￼ḭ ṇ ︣ ṕ Ṗ Ḯ

CO2 Ḳ 6

2021 9

ṕ Ṗ

Ḳ

ṕ Ṗ

CO2 Ḳ 16

2022

ṕ Ṗ

Ḳ 2010

ẑ 100

CO2

ẁṡ צּ וֹףּ ṇḱ   
Ṣ

 ḱḱ 7  256 ṕGX Ṗ

ẁ ӵ ṇ ḱ
Ӷ

ḱḱ 6  300 ṕGX Ṗ

ẁ ệ ︡ ףּ
ךּ ḭ ṇּפ ṇ
ḭ פּ
︣ ךּ Ḯ



¸ ḭ2010 פּ ךּ Ḯ2023
40 Ỳ3ḭ 7 Ḯ

23

7 Ị 27
ể  
ệ

ṕ Ṗ
ẑể LNG
ẑỄ 2015 2016 LNG

20232015201320112010 2012 2014 202020192016 2017 2018 20222021

ỄḰ ךּ ṕ ṖṎ
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ỄḰ ךּ ṕ ṖṎṕ Ṗ

¸ ḭ צּ טּ ḭ צּ אל
︡ צּ ︢ כֿ Ḯ

¸ וֹףּ ḱ CO2 כֿ ḭ
︡ כֿשּךּ צּ Ḯ 

ḲDaigas ṕ 3 1 25 Ṗ

CO2

Ḳ2021 4 5 2050



ỄḰ ךּ ṕ ṖṎṕ Ṗ CO2

¸ כֿשּךּ צּ ︣ ḭ
CO2 ḭ ︣ ḭ ︣ Ḯ

ṕ Ṗ

2Ḱ

ṕễṖ ễḲ טּ ṇ ḱ
ṕ Ṗ 

Ṇ ︣

cṖ ḭ ḭ ךּ
￼ ḭצּ  

נּ ḭ ṇ ︣
טּ ṡGHG Ṣ וֹףּ ︣  

ṇ ṇ︣ ︣ קּ טּ Ḯ ḭףּ
Scopeễ ךּ ḭ  
ךּףּ נּ ךּףּ ḭ

אל כֿ צּ שּ
Ḯ

d) כֿ ḭ GX
וֹ נּ ︣ פּ ḭ 

Scope ểṌễ ḭנּ ︢
ḭ שּ︡  

כֿ︣ צּ טּ Ḯ

CO2

CO2

ṕ Ṗ
Ḳ24.58gC/MJ(Gross)

         Ḳ18.96gC/MJ(Gross)
     Ḳ13.94gC/MJ(Gross)

Ḳ

ṕ Ṗ
CO2

ṯ

25
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ỄḰ ךּ ṕ ṖṎṕ Ṗ

¸ ḭּך￼ ︡ ךּ ḭצּ
צּ ︣ ḭ ךּףּ נּ ḭ

צּ אל Ḯ

ẑ

Ṯ ṯ
Å

Ṯ ṯ
Å ḲCO2

e-fuel
Å Ḳ

ṕ

ṕ 100ṾṖ
Ṗ

CCUS

2050
Ṅ

2030
ẇ Ḳ1Ṿ
ẇ Ḳ5Ṿ

2050
20%

ẇ Ḳ2/3

ẇCCUS Ḳ1/3

ỉ ÅDirective (EU) 2024/1788
ÅRegulation (EU) 2024/1789
ÅProposal for a DIRECTIVE OF THE EUROPEAN

PARLIAMENT AND OF THE COUNCIL on common 
rules for the internal markets in renewable and 
natural gases and in hydrogen
ÅProposal for a REGULATION OF THE EUROPEAN 

PARLIAMENT AND OF THE COUNCIL on the 
internal markets for renewable and natural gases 
and for hydrogen (recast)

ÅDepartment of Energy Hydrogen Program Plan
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ỄḰ ךּ ṕ ṖṎ צּ וֹףּ 2050 וֹ

¸ 2050 וֹ ךּ ḭ ḭ ỉ ṇ ṕ25 2 Ṗ

GX2040 ṕ 2 Ṗḭ 2025  ṕ 6 Ṗ ךּףּ ḭLNGḱ
פּ וֹ ךּ Ḯṕ Ḳ2030 1Ṿ

Ṗ

¸ 2050 ṇ ṇ וֹ ṇ ︡ ḭ EU ḭ ḭ
Ḯ טּ ḭ2050 ṇ ṇ וֹ
ṇ ︡ ︣ לּךּ EU ︢ טּ Ḯ ḭ ṇ
︡ ︡ CO2 ṕ ṇ Ṗ︡ ︣ ḭצּ

טּ Ḯ

¸ ḭLNGḱ טּ ḭ ḭ ףּ ḭ
נּ ︣ כֿ צּ Ḯ

LNG ṇ ḭ קּ Ḯ

LNGḱ צּ טּ ḭ פḭּשּ LNGḱ
פּ קּ נּ כֿשּךּ צּ קּ Ḯ

︡ ḱ פּ ḭ פּ
קּ נּ כֿ צּ קּ Ḯ
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ỄḰ ךּ ṕ ṖṎṕ Ṗ ṇ

¸ 2050

ṕ Ṗ ỎỎỠỞ

Ḳ2021 4 5 2050
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ỄḰ ךּ ṕ ṖṎ Ṋ ṇ

Ṋ ṕ Ṗ

¸ ︡ CO2ּפ ṕ ṇ Ṗ︣ ḭ ṇ ṇ
︣ נּ Ḯ

¸ Ḯ ṇ ḱ ḱ ḱ צּ Ḯ

¸ פּ שּ קּ ḭ
︣ כֿ צּ קּ Ḯ



¸ INPEX ṕ Ḳ Ṗ
NEDO 2017Ṍ2021

¸ ṕ Ṗ

¸ INPEX 2023 1
(400 Nm 3-CO2/h)

¸ 2025
30

ỄḰ ךּ ṕ ṖṎ ṇ

¸ ṇ ︡ ḭ CO2ּפ ︣
ṕCO2ṧ4H2ẓCH4ṧ2H20Ṗּצ ףּ ḭ צּ ṕ1995 ṖḮ

¸ ḭ ṇ וֹ טּ ḭ ḭ
ṇ וֹ צּ שּךּ Ḯ

¸ JFE IHI IHI 500Nm3 -CO2/h

¸

COŇ

Ḳ2021 12 23 2025 7 17 NEDO 2025 3-6
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ỄḰ ךּ ṕ ṖṎ ṇ ṇ ṕ ṇ Ṗ

¸ ḱ ṇ ḭ ḭ400Ṍ500 Nm3/ử Ḯ 2030 Nm 3/h
︣Ḯ

¸ ṇ ḭGI ḭ2030 10Ṍ Nm 3/h
︡ḭ2040 ể Nm 3/h Ṍ ︣Ḯ

Ḳ2024 12 20 ṇ ṇ ṇ ṇ ṇ 3 ṇ

100,000

10,000

1,000

100

10

ṕ
L

o
g

.N
-C
ồ

4
/ử
Ṗ

Ṍ2025
ṕ Ṗ

2025 Ṍ2030
ṕ Ṗ

2030 ṕ Ṗ

125N /h

8Ṍ12.5N /h

10,000N /h

N /h

ṕ Ṗ

10Ṍ N /h

N /h

400Ṍ500N /h

2022 Ṍ2030 ṕ Ṗ
2030
ṕ Ṗ

2040
ṕ Ṗ
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ỄḰ ךּ ṕ ṖṎ ṇ

SOEC/
ṕ Ṗ

/
ṕ Ṗ

PEM
ṕ Ṗ

¸ CO2 ¸ CO2 ¸ CO2

¸ ¸ ¸

¸ ṕṌ800ṹṖ ¸ ṕṌ220ṹṖ ¸ ṕṌ80ṹṖ

¸

¸ ṕ Ṗ

¸

¸ ṕ Ṗ

¸

¸ ṕể
Ṗ

¸

ẑ 85Ṍ90Ṿ 80Ṿ 70Ṿ

¸ ¸ ¸

¸

¸

¸

¸

¸

¸

ṕ Ṗ

Ḳ2024 12 20 ṇ ṇ ṇ ṇ ṇ 4 ṇ

¸ וֹ ṇ צּ צּ Ḯ 7 ṇ ךּףּ 2030
כֿ︣ ︡ ךּ Ḯ

¸ ḭ ḭ ṇ ṇ ︡ ḭ ẑ ךּףּ ṡCO2 ךּ
Ṣ ṕ ḭ ṕSAFṖḭ ḭ ṇ LPGṖ ךּ ︡ḭ ḱ Ḯ

¸ קּ טּצּ ךּ ḭ ḭ2030צּ ḱ
ḱ ṇ ︡ ṕ : 1027 .8 ḭּל : 297 .7 ṖḮ2024 1 ṇ ṇ

ṇ Ḯ ḭ1Nm 3/h ṇ Ḯ β ṇ ṇ ṇ ṇ
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2021 2022 2023 2024 2025 Ṍ2030 Ṍ2040 Ṍ2050

ẇ
 

ẑ

2040

ṕ Ṗ

2050
40Ṍ50 /Nm 3

(Ṭ LNG
)

ễḰ
ỆḰẇ Ḳ ểḰ ỄḰ

ṕ Ṗ

ḲNEDO

Ḳ

¸ ṇ ךּףּ ḭ צּ ︡ ךּ ṇ ḭ
2030 ḱ2040 ︡ ךּ Ḯ

¸ ṇ ḭ2030 ︡ḭ2030 ḭ2040
︡ ךּ Ḯ

ỄḰ ךּ ṕ ṖṎ ṇ ︣

Ḳ2021 6 18



¸ ṇ ḭ ךּ ṇ ḭ
ךּ ṇ Ễ טּצּ Ḯ

¸ ḭשּ︢ Ḯ

¸ ṇ ךּ ךּ ךּ Ḯ ḭ ṇ
ḭ פּ ︣ CO2 ︣ ḭ שּ אל

ךּ Ḯ
14 ṇ

ỄḰ ךּ ṕ ṖṎ ṇ ṕ ḱ ṇ Ṗ

34



ỄḰ ךּ ṕ ṖṎ ṇ

¸ ḱ ḭ פֿ אל קּ CO2 ḭ
︡ CO2 ṇ פּ ṇ ︡ḭ ︣ Ḯ

β ṡ ︡ וֹ Ṣ

14 ṇ

35



ỄḰ ךּ ṕ ṖṎ ṇ

¸ צּ ︡ ḱ ḭקּ ṇ ṇ ︡ ṡ
ḱ וֹףּ ṇ ṇ Ṣ Ḯ ṇ טּ

ṡ Ṣ ךּ Ḯ

¸ ṇ ḭ2030 600 Nm 3/
︣Ḯ

36



¸ ḭ ḭ ḱ ḭ ḭ ṇ
︣ Ḯ

¸ צּ ḭשּ ︡ ṇ ︣ ḭ וֹףּ
וֹ ךּ Ḯ

37

Ḳ HP

ṕ Ṗ

Ḳ2021 1 28 5 2050 10

ṕ Ṗ

ỄḰ ךּ ṕ ṖṎ



¸FIT ḭ ךּ ךּ צּ Ḯ

¸ ḭ ︣ ךּףּ ḭ
︡ ḭ טּ Ḯ

ṕ Ṗ ṕ 38 Ṗ 1Ṩể _ ḱ וֹףּ 2050 וֹ ( )

ỉ Ỉ 18
14 6-5 ing

38

ỄḰ ךּ ṕ ṖṎ



39

ỄḰ ךּ ṕ ṖṎ 2030

¸ 2025 ỉ ḭ2030 וֹףּ וֹ ḱ ︡ ḭ וֹףּ
ךּ Ḯ ḭֿכ ︡ḭ

2030 ︣Ḯṕ ḭ2026 1 Ṗ

¸ ḭ 2050 ṇ ṇ וֹ ḭ ḭ ︡
ṇ ṇ ︡ שּךּ לּךּ פּ צּ Ḯ2027 ễ

︣ וֹףּ ḭנּ ︣ Ḯ
37  

ṕ2025 ễ 19 Ṗ Ệ



¸ ךּ ḭ2024 Ỉ ḱ ךּףּ ḭ
שּ ḱ ḱ וֹףּ ṇ

ḭ2025ךּ 2 ︣ ︡ Ḯ

¸ ḭ ḭ צּ ︣ ṇ ךּ ḭ2025
(2024 פּ( Ḯ

¸ ḭ2025 ệ ︣ ךּףּ ḭ ︡
אל ḱ ︣ ︡ Ḯ

9

ṕ 6 6 18 Ṗ 3

40

ỄḰ ךּ ṕ ṖṎ ḱ ḱ ṕSHKṖ ךּ



¸2024 ể אל IPCC 60 ךּףּ ḭ2027 CDRḱCCUS ︣
כֿ צּ אל Ḯ2025 3 אל IPCC 62 וֹףּ

︣ נּ ḭ קּ קּ אל Ḯ

¸ GHG ḱ ṇ טּ GHG ḭ
SCOPE1 וֹףּ ︡ ︡ ףּ ḭ2025 Ệ

ḭ2028 Ḯ

41

ṮỔớỎỎ 6Ễ אל ṕ Ṗṯ

ṕ ṖIPCC SCOPING OF THE METHOLODLOGY REPORT ON CARBON DIOXIDE REMOVAL TECHNOLOGIES, CARBON CAPTURE UTILIZATION AND STORAGE

https://apps.ipcc.ch/eventmanager/documents/88/270120251125 -Doc.%206%20-%20Outline%20Method_Report_CDR.pdf

14  
ṕ 7 6 18 Ṗ

3

ỄḰ ךּ ṕ ṖṎIPCC GHG

https://apps.ipcc.ch/eventmanager/documents/88/270120251125-Doc.%206%20-%20Outline%20Method_Report_CDR.pdf
https://apps.ipcc.ch/eventmanager/documents/88/270120251125-Doc.%206%20-%20Outline%20Method_Report_CDR.pdf
https://apps.ipcc.ch/eventmanager/documents/88/270120251125-Doc.%206%20-%20Outline%20Method_Report_CDR.pdf
https://apps.ipcc.ch/eventmanager/documents/88/270120251125-Doc.%206%20-%20Outline%20Method_Report_CDR.pdf
https://apps.ipcc.ch/eventmanager/documents/88/270120251125-Doc.%206%20-%20Outline%20Method_Report_CDR.pdf
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¸ וֹ ḭ ︣ ︣ צּ
טּ ḭצּ ḭGHG Protocol ךּ צּ ︣ Ḯ

¸ ḭ טּ ḭ ḭ בֿ Ḯ

1 ṕ Ṗ

V ḭ ṇ
︡

V ḭ ︡

V 2025 ḭ26
V

2 ṕ Ṗ

V 1 ḭGHG Protocol 
ḭנּ ךּ

ṕ2026 Ṗ
V ḭ ḭ ḭ

V / ḭ
צּ

V

V SHK ḱ
V 2027

3 ṕ ḱ Ṗ

V 2 ḭנּ ḱ
ךּ

ṥ Ṧ
Å ḭ וֹ

ṕ ḭ
ḭ Ṗ

Å

Å ú ḱ
Å ḱ
ṕGHG Protocol, SBTi, CDP Ṗ

V 2027 ḭ ︢

ṇ

44   
ṕ 7 6 30 Ṗ

3

ỄḰ ךּ ṕ ṖṎ ṇ בֿ
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ỄḰ ךּ ṕ ṖṎ ṇ ךּ

¸ אל CO2ּצ נּ ךּ ( )
ṇ ︡ḭ ṇ פּ ︡ צּ צּ ךּ ךּ

שּ ︣ ( ṇ ) 24 4
︡ Ḯ

¸ ṇ ︣ טּ כֿ ︡ḭ אל פּ ṇ ḭ
אל ṇ שּ Ḯלּ

14  
ṕ 7 6 18 Ṗ

6-1



¸ Ṅ ḭצּ פּ אל CO2 ︣ ︡ ḭ
אל ẑ Ḯ

¸ פּ ṇ נּ ḭ אל ︡ ︡ ךּ
ךּ Ḯ

ẑ ︢ ṇ ṇ וֹ לּ︡ ḭ Ṅ
 ḭ צּ ︣ כֿ צּ טּ ḭ נּ טּ ךּ צּ ךּ Ḯ

11,500t CO2

ṕ2021 4 1
Ṗ

SOFC

CO2
(2020 3 )

7,000t CO2 ṕ2021 2
2 Ṗ

ṕ Ṗ  

Ḳ2021 4 22 41 1

ẑ

Ḳ2021 1 21

ṇ

ṇ ṇ

44

ỄḰ ךּ ṕ ṖṎ אל LNG



45

ỄḰ ךּ ṕ ṖṎ
ṕ Ṗ GHG ︡ LNG

¸ 2021 7 IEA ṇ ḭ2019 7 1 ךּףּ שּ 15 GHG
︡ LNG ṇ צּ אל ḭֿכ 12 צּ וֹ טּ Ḯ וֹ ḭ 2צּ Ḯ

¸ IEA ḭ ךּ אל MRV ṇ ṇ ḭGHG ︣ LNG

Ḯ

Notes: CER = Certified Emission Reduction; VCS = Verified Carbon Standard; VER = Verified Emission Reduction; CCB = Community and Biodiversity Standard.
Sources: IEA analysis based on companiesô press releases and various news reports

Keep counting: Carbon/GHG -offset LNG continues to gain traction

ḲIEA Gas Market Report Q3-2021Ṣ



ỄḰ ךּ ṕ ṖṎ ṕ Ṗ ṕ 2050 Ṗ

46

¸ 2025 6 2050 Ḯ

¸ 2021 ︡ ḭ CN ︣ טּ Ḯ
ḭ ṧCCUS ︡ḭ

ṇ ḭנּ Ṅ ךּ 2050 CN ︣ Ḯ
ḭ ḭ 50Ṍ90Ṿ ṇ Ḯ
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ỄḰ ךּ ṕ ṖṎṕ ṖCN

¸ ḭLPGךּ ︡ ︡ וֹ ḭ 45MJ/
צּ Ḯשּךּ

כֿ¸ ḭ2050 ṇ ṇ וֹ ךּ ḭ
ỢỒ צּ ḭṡ 40MJ/ קּ בֿ כֿ צּ Ṣ טּ ḭṡ

2045 Ṍ2050 קּ בֿ ︣ כֿ ︡ḭ 2030 ︣
אל Ṣֿכ אל Ḯ

¸ CN
ṕ40MJ/ Ṗ

CN
2050 CN

¸ 15Ṍ20
2045 Ṍ2050

2030

¸CN
ṕCN Ṗ

¸

2025

ỢỒ ṕ 3 3 16 ṖCO2

Ḳ2021 2 24 6 2050



ỄḰ ךּ

ü 

ü LP

ü 

48
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ỄḰ ךּ ṕLP ṖṎLP

¸ LP ḭ ṕCňHōṖḭ ṕCŉHņŅṖּפ טּ ḭ Ḯ
COŇ ( ) ךּ Ḯ

¸ LP ḭ טּצּ ḭ ḭ ṇ ḭ
ḭ שּ אל ךּ Ḯ ḭוֹ צּ אל ךּ ךּ

︡ ףּ ḭỆ ṕ2,400 Ṗּצ Ḯ

¸ LP 3,000 COŇ/ ẑ

ể ︡

1.28

A 1.02

1.00

0.99

0.98

LP 0.86

0.73

LP

ṕ47.0 ṾṖ

ṕ22.7 ṾṖ

ṕ14.9 ṾṖ

ṕ11,3 ṾṖ

ṕ4.0 ṾṖ

1,199 ṕ2024 Ṗ

20%

40%
( )

27%

 10%

LP    3%

ẑ1,020 / ṕ2024 LPG Ṗú ễṕLPG COŇ Ṗ Ṭ 3,060 COŇ
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ỄḰ ךּ ṕLP ṖṎLP

¸ וֹףּ LP לּ ḭ 8 צּ ḭ15% צּ פּ Ḯ

פּ¸ פּ צּ פּ ḭצּ ḭ ḭ פּ 9צּ ףּנּ ḭ
ṇ פּ ︡ ךּ Ḯ

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

ṕ Ṗ

ṕ Ṗ
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ỄḰ ךּ ṕLP ṖṎ LP

¸ LP LP צּ ךּ ḭ ṇ
︡ קּ Ḯ

¸ ḭפּ וֹףּ
ḭוֹ ︡ ︣ Ḯ

ṕ Ṗ ṕ2025.4.25 Ṗ 2025Ṍ2029
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0
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LP

ḱ

ṕ / Ṗ

︡
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ỄḰ ךּ ṕLP ṖṎ LP

¸ LP צּ ךּ ףּ ḭ ḱ פּ ḭ וֹ ḭ
צּ ︡ ךּ Ḯ

כֿ¸ Ṅ ︡ ךּ טּ ḭ
לּ LP Ḯ

0

10

20

30

40

50

60

70

80

2009 2012 2015 2018 2021

LP

LP

LP ︡

ṕ Ṗ

ṕ Ṗ

ṕ Ṗ Argus Media ṕkg)



53

ỄḰ ךּ ṕLP ṖṎ ṇ ṇ וֹ

¸ פּ ḭCOŇ ךּ
ü ṇּפ LP ṇ ḭ ṇּפ LP ṇ

¸ COŇ צּ ךּ
ü ḭ ṕLP ḱ ︣ Ḳ ṇ Ṗ

¸

ü ṇ ṇ ṇ/
ü

¸ ṇ LP
ü פּ ︡ LP ṕ ṇ LP Ṗ
ü ṇ LP rDME LP

¸ ṇ LP
ü COŇ ︡ LP ḭLP COŇ

ἲ 2022 7 ḭ ḱ ḱ צּ ︣ ṡ ṇ LP Ṣ בֿ

LP ṕ Ḳṕ Ṗ Ṗ

LP●☻ ♃fi◌כ
─ ♃fi◌כ⌐ ═⁸
COϒ ╩ ≢⅝╢
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ỄḰ ךּ ṕLP ṖṎ ṇ LP

Ḳ LP

Ṯ ṇ ṯ

¸ וֹ LP ︡ ṇ
¸ וֹףּ
¸ Ṋ Ṋ ︡  

LP ṕ ṇ LP Ṗḭ
LP ḭ

ḭ ḭ

ḭ

ḭNEDOḭ

Ṯ ṯ

ṇ LP

Ṯ ṯ 1 ṕ2022  7 Ṗ
ḱ ךּ

2 ṕ2022 11 Ṗ
ḱ ṇ LP

3 ṕ2023  3  Ṗ
ḱ ḭ WG/SWG

ṇ ḭ ṇ
4 ṕ2023  7 Ṗ

ḱCNLPG ךּ
ḱCO2 ךּ

5 ṕ2023 10 Ṗ
ḱ ṇ ṕ ḭ ḭ ḭ ḭ

ENEOS ṇ ḭNRIṖ
6 ṕ2024  3 Ṗ

ḱLP CN וֹ ṇ ךּ
ḱ ṇ WGḭ WG  בֿ

7 ṕ2024 10 Ṗ
ḱLP ︣ פּ

8 ṕ2025  3 Ṗ
ḱrDME LP WG
ḱ ṇ LP נּ

9 ṕ2025  10 Ṗ

ḱLP CN וֹ ṇ ṕ Ṗ
ḱ ṇ LP ḭ WG

¸ 2050 ṇ ṇ ḭLPוֹ ṇ LP
וֹ צּ ךּ צּ טּ Ḯ

¸ כֿ ḭ וֹ ṇ ḭ ךּ
ךּ צּ כֿ צּ Ḯ

¸ ︡לּכֿ ḭוֹ בֿטּ שּ ︡ḭ ︣ ḭ2022 7 ṡ ṇ
LP Ṣ Ḯṕ Ḳ   Ṗ
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ỄḰ ךּ ṕLP ṖṎCOŇ ךּ

¸ COŇ ︣ ḭ ṇ ︡ אל ךּ פּ צּ
ךּ Ḯ

¸

¸ COŇ COŇ LP ẑ

ẑ LPG LPG COŇ Ễ

LP

ü Ḳ1200 /
ü  600 /  ú1200  Ṭ 72 /

ẑ Ễ 30 kcal/h
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ỄḰ ךּ ṕLP ṖṎ

¸ ︢ COŇ ︣ ḭ ṇ LP
WG ︡ḭ ︡ וֹ ךּ Ḯ

A. B.GHP C. D.

GHP

LP GHP LP

LP LP
GHP

ZEH

WG  ṕ Ḳ   Ṗ

ṕ Ṗ LP
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ỄḰ ךּ ṕLP ṖṎ

¸ LP ṇ פּ ךּ ḭ LP צּ
ṇ ︡ḭ צּ שּ ṇ ︡ ךּ Ḯ

¸ ṇ ṇ ṇ/ ḭ ṇ ṇ קּ
לּ ḭ ṇ צּ ︡ḭ ︡ פּפּ ṇ צּ

COŇ ︡ ךּ Ḯ

LP

LP

2.1kg COŇ
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ỄḰ ךּ ṕLP ṖṎ ṇ LP

¸ ṇ LP LP LP ḭ ךּ ṇ LP Ḯ
¸ ṇ אל LP צּ טּ ḭצּ ṇ

LP ểỂ:ể טּ ḭ צּ Ḯ ṇ LP
︡ אל ךּ Ḯךּ

¸ ḭ LP צּ ḭ צּ ︣ פּ ︡ שּךּ טּ ḭ
ṇ LP צּ Ḯ

ṇ LP
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ỄḰ ךּ ṕLP ṖṎ ṇ LP

¸ 2025 10 ḭ ךּףּ ṇ LP ị צּ Ḯ

LP
LP COŇ/HŇ DME

DME

NE
LP

LP COŇ (DME)

ENEOS LPG

COŇ LPG COŇHŇ LPG

iPeace223
ṕ Ṗ

ṕ Ṗ
Ẁ

ṕ Ṗ /

LP ṕ Ṗ

LP

LP
COŇ LP
COŇ+NHň LP

ẑ COŇ+NHň ṕNEDO Ṗ

ṕGI Ṗ
LP LP

LP

ṕ Ṗ

LP
LP

LP
ṕ
Ṗ

ṕ Ṗ

ṕ22Ṍ27 Ṗ
ṕ22Ṍ23 Ṗ

ṕ24Ṍ27 Ṗ
ṕ28 ṌṖ

ṕ Ṗ LP
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ỄḰ ךּ ṕLP ṖṎGI LP

¸GI ṕNEDOṖ ︡ ḭ פּ ṇ LP ︣ ḭשּ
︡ ךּ כֿ Ḯ2024 8 ḭ ḭ וֹ

ṕ 100 Ṍ200 ỹ Ṗ Ḯ2030 1000t ︣ אל Ḯ

¸CO2 ḭ ︡ ḭ ︡ LP ︣
Ḯ ṇ LP ךּ 2030 כֿ︣ ︡ ךּ Ḯ

LP

Å LP

Å

NEDO

LP
(C3H8 C4H10)

GI LP
Ḳ
Ḳ 84 ṕGI 52 Ṗ
Ḳ2022~2030

H2

Ṅ

CO H2

H2O
CO2

H2

CO2

H2O
CO

CO2

CHỆ

H2

CO

GI LP

ṇ ךּ

SHV ṇṕ Ṗ
ṇ

ךּ
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ỄḰ ךּ ṕLP ṖṎ rDME LP

¸ ṇ LP ︣ ḭ LP ḱ
ḭ2025שּ 4 ṡrDME LP WGṢ ֿבḭ rDMEṕ

ṇ Ṗ ︡ LP וֹ Ḯ

¸ LP 12Ṿṕ Ṗ ︣ צּ ךּ כֿ ḭrDME
צּ אל טּ ḭ ︡

ךּ ︡ Ḯשּךּ

ᵰ
ᶨṕ Ṗ

2025

2026

2027

2028

2029

2030

ẓ
ɕ
ɂ
ɔ

CI

ṕ Ṗ

/ PR

ǡ Ƿ ȅ ǴǛǌǾ ǡ È É

JISṊ ṊISO

JIS ∏ ≠╢ ǡ ǔ ǅ

ṕ Ṗ

WLGA

/

Ṯ ḱ ṇ ṯ

ṕ Ṗ
LP
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ỄḰ ךּ ṕLP ṖṎ ṇ LP

¸ ṡ ṇ ỢỒṢ ︡ḭ ṇ ︣
ṇ ḭ ︡ḭ ךּ

︣ ךּ Ḯ

2024 2 Ṍ

WG
ṕ Ḳ   Ṗ

 LP CN

ṕ /
Ṗ

(24/2 Ṗ

ṕ ṖṊ

ṕ Ḳ Ṗ

ẓ

Ḳ

LP
Ḳ

ṕ Ṗ

É

É

É

2024

2025

ṕ Ṗ LP
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ỄḰ ךּ ṕLP ṖṎ ṇ LP וֹ ṇ

¸2050 LP CN ḭṡ2035 16Ṿ CN Ṭ 530
COŇ ︣Ṣ ︡ ṇ ︡ Ḯ קּ ḭקּ ṇ LP ỷDME
פּ ṇ ṇ ḭ ṇ ︢ ḭ
וֹ ︡ Ḯשּךּ

ṕ Ṗ LP
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ỄḰ ךּ ṕLP ṖṎ ỉ ṇ

¸ 2025 Ễ אל ḭ ỉ ṇ ךּףּ ṇ LP
︣ צּ אל ךּ Ḯ

ṕ Ṗ ỉ ṕ2025 2 18 Ṗ

ỆḰ ṇ Ṋ
ṕỆṖ

 ṇ ỗớ
    ṇ ỗớ ḭ ỗớ ỗớ ḭ ỗớךּ

טּ Ḯ ṇ אל ỗớ צּ טּ
ḭצּ ṇ ỗớ ểỂḲể ḭ צּ
טּ ḭ ḭ ︡ אל ךּ Ḯךּ ḭ
ỗớ ḭ צּ ḭ צּ ︣ ︡ שּךּ טּ
ḭ ṇ ỗớ צּ טּ Ḯ

ṇ ỗớ וֹ ḭ
ḭỄỂễỂ ︣Ḯ ḭ ︡ צּ ḭ

ṇ ḭ ḱ
ḭ Ḯ ḭỗớ ṇ ṇ ︣

ḭשּ ṇ ḭỷỏỘỐṕ ṇ Ṗ
︡ ỗớ וֹ ︡︣ Ḯ



ỄḰ ךּ

ü 

ü LP

ü 

65
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ỄḰ ךּ ṕ ṖṎṕ Ṗ ṕ Ṗ

¸ ḭ צּ אל ךּ כֿ פּ וֹ ךּשּ לּךּ טּצּ Ḯ

¸ ḭ נּ ףּ ḭ ךּ Ḯ

0

20

40

60

80

100

120

140

Ҙ ᶭὑᶥ Ȫȷ

₴ǵְ ɵ ǲǑǘȒ ̏

₳ 30 ₴7
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ỄḰ ךּ ṕ ṖṎṕ ṖLP

¸ ḱ צּ אל ḭ LP ￼ḭ אל
ṇ טּ כֿ פּ ḭ Ṅ צּ ︡ ךּ וֹ צּ Ḯ

¸ ḭLPנּ Ḯ
¸ ךּ ṕ ḭ בֿ Ṗ
¸ ḭ
¸ ḭ LP ḭLP ḭLP

ễ LP

LP
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ỄḰ ךּ ṕ ṖṎ Ṋ ṇ ṇ

¸ ︣ ḭ ︣ ṇ צּ Ḯךּ

¸ ṇ ṇ ẑ ︣ ḭ ︡ ḱ ḱ צּ
טּ ḭ ︣ ṇ ︡ צּ

אל Ḯ
ẑ ךּ ︡ḭ ︣ ḭ ךּ ︣ ṇ

Ḳ HP
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