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ᴮ ⁮ χᵵ  

 

‚Ἃ τΣΪϥ⁯∑ σϸ˔ЩрИв˔ЕжиםᾝτΰΪο ᴟ̋ Ϭ βϥˮ ⱱ

ᴦ σ‚Ἃ ˢSAFˣ˯ χ ᶈ ΥẐϛϣϦοΣϤʺ НϱϷЫІψζχᾖל χԁ

νρΰο ⁯̋ ᵰπṪ ᵫ Ϟם ⱧỘΥ ϛϣϦοΜϥ Ϙ̒θ ự̋ χᴪ ⱥ ᴣᶊχ‰

Ϭ ὂτʺ θσᾖ χԁνρΰο Υל ήϦοΣϤ β̋πτԁ πψ ᴟήϦ

οΜϥ ή̒ϣτʺ НϱϷЫІϬᾖל ρβϥ‰Ṑ σ∙ πΚϥЈик˔ІЗЛТϮϱН

˔ˢCNFˣψ ῲΜ πⱳ τằẚ Ϭᶈ ΰοΜϥʻ 

⁯ πψᾝ∕ʺ НϱϷЫІψ™ϵКל τṁξΨ ρΰο τ► ή

ϦοΜϥΥʺ2030 τψⱳ τ FIT/FIP χ ṍḧ 20 ḧϬ ΰʺ НϱϷЫІל

ψˮ FIT˯ϬὝΠϥάρρσϥʻ 

άχθϛ ₰πψʺ2026 ˢ ͔ ˣτᵠ ήϦϥάρΥᾋ₅ϘϦϥⱳṍˮ ʾ

Ộṁ ὓᵊ˯τΣΜοὓ ήϦϥˮ χ ∙ χ ˯χ ρσϥ 2030

ˢ 12 ˣẉό 2035 ˢ 17 ˣτΣΪϥ S̋AFϞᴪ ⱥ χ θσ Ϭ―

ΰθ НϱϷЫІל χ ὓϬ“μθ σ̒Σʺ ₰τΚθμοψ ά̋Ϧϣχ χ

꜡Ϭ βϥⱧỘּיϞ Τϣיּ꜡ ϥᾁ ӦԌᵓϬ ΰʺ ₰Г˔Ы τνΜοέ◙

ΜθιΜθʻ 

SAFτνΜοψʺ⁯∑ ḧ‚ἋṐḩˢICAOˣΥ CORSIAˢ⁯∑‚Ἃχθϛχϸ˔Щрʾ

ϷТЈАЕΣϢό⌡ᾚ τxϢϤ ζ̋χ ᶊ Ϭ ϛοΜϥθϛʺ НϱϷЫІϬᾖל

ρβϥ SAFχ Ὧ τνΜο ₰Ϭ“μθʻ 

σΣʺự χ ᵦ σϱрТй τϢϤʺSAF τᾢϣγ ˑσ ⱧỘχЀІЕΥ

ᴥΰοΣϤ ᶆ̋⁯χ◦כ├τϜ ϣΧΥ αοΜϥθϛʺн ‰Ψʺ НϱϷЫІל SAF

χằẚ Ϭ ὓβϥάρψ₉ πΚϥ ά̒χθϛʺ ₰πψ ԁ̋ χ ὯτṁξΨ

ằẚЪГрЄаи χ♯▄Ϭ“μθράϧʺ2035 χ ל SAF ▀ ˢ̞ˣψʺ91 ˙

137 kL ρΜΞ♯▄Ὣᴮρσμθ ά̒Ϧψ 2019 χ χЅϴАЕ 1,315 kL

χ 7˙10̋ τ βϥ πΚϥʻϘθʺάχ ל SAF τ βϥ НϱϷЫІᾖל

ψ 681 ˙1,046 BDt ρ♯▄ήϦθʻ 

̞SAFχ ▀τ Ξ ▀ ˢּכ Ϟὖל ᴟ ˣϬ― ΰθלם  
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1. ₰χ ʾ ὂ 

 

2050 ϸ˔ЩрИв˔ЕжиּזᵓχםᾝτΰΪοʺ‚Ἃ τΣΜοϜ ᴟχ︡

Υ πΚϤʺ‚ἋṐχ ϵКᴟϞ ᴟρ όʺЅϴАЕ ˢׁ ˣχ ᴟΥ

ẐϛϣϦοΜϥʻ χᴟ πψσΨ Н̋ϱϷЫІᾖ Ϟ χ ᴟ ᾖ Τϣ

ήϦθ ʾ σׁ ‚Ἃ Ϭˮⱱ ᴦ σ‚Ἃ ˢSAFˣ˯ ρᾦϭπΜϥʻ 

⁯∑‚Ἃ πχᴛע῟ᴮϹІˢGHGˣ χ⌡ᾚṰ Ϭ ϘΠʺᵈΥ⁯τΣΜοϜ

⁯ ẉό⁯∑ τΣΪϥ SAFχ ᶈ τΰΪθᾁ Υ ϛϣϦοΜϥʻ 

⁯ ῖ χˮ ‚ἋṐ֫‚ τΣΪϥ CO2 ⌡ᾚτḩβϥᾁ ᵓ ψ˯ 2021 12Ὦτ├

ΰθ SAFχ ẉτḩβϥῬ τΣΜοˮ ϵϯжϱрτϢϥ 2030 Ⱳ χ ►

χ 10̋Ϭ SAFτ ΦḊΠϥ˯ρχ ϬꜘΰοΣϤʺẍ τ SAF τΰΪθḩ

Υ‰ϘμοΜϥʻ 

ᾝⱲ ʺSAF χᾖ τψ︠τ Υ► ήϦοΜϥΥʺάχằẚ τψᾢϤΥΚϥ

θϛʺ⁯ τ τ βϥ НϱϷЫІϬᾖל ρβϥ SAFχ ẉόằẚΥẐϛϣϦ

οΜϥ ά̒χθϛ НϱϷЫІSAFχל Ṫ χᵫ τΰΪο N̋EDO ⱧỘ τΣΜοʺ

βπτ χם ⱧỘΥ“ϩϦοΜϥʻ 

ΰΤΰσΥϣᾝⱲ ʺ⁯ τΣΜοψʺ НϱϷЫІᾖל ψβπτ™ϵК

ˢFIT/FIP ˣτṁξΨ ρΰο τ► ήϦοΣϤ S̋AF χᾖ ρΰοʺςχ

χ χ НϱϷЫІϬằẚᴦל πΚϥχΤψ ϣΤπψσΜʻ 

ʺάχ ệϬ χ ΤϣᾋϦωʺFIT/FIP χ ṍḧ 20 ḧϬ Πθ ל

НϱϷЫІ ψʺΜϩϠϥˮ FIT˯ϬὝΠϥθϛʺ χ Υςχ Ὃ βϥ

Τψ ϣΤπψσΜ ᴠ̒τ Υ Πϥ › ά̋ϦϘπ Φ ΫοΦθ НϱϷל

ЫІχЂФжϱЎϴ˔рΥ ﬞβϥάρϜὼ ήϦʺάϦψ Ộḩἰּיχ χ σ

ﬞτνσΥϥρὼ ήϦϥʻ 

άχθϛʺSAF Ϭ◐ϛρΰοʺ НϱϷЫІϬᾖל ρβϥᴪ ⱥ ϞЈик˔ІЗЛ

ТϮϱН˔ˢCNFˣ χ θσ χᵫ Υ ϛϣϦοΜϥʻ 

₰πψ ⁯̋ χ ∙ ẚϬ ϘΠʺ НϱϷЫІל τϢϥᾝ χ Ϟή

ϣσϥằẚЪГрЄаиϬ ₰ΰʺSAF χ θσ Υ ρβϥ НϱϷЫІᾖל

χ Ϭ♯▄βϥάρτϢϤʺᵈΥ⁯χ НϱϷЫІⱢᾛχΩל σ τḩβϥ ₰Ϭ“

μθʻσΣ ₰πψʺ2026 ˢ ͔ ˣτᵠ ήϦϥάρΥᾋ₅ϘϦϥⱳṍˮ ʾ

Ộṁ ὓᵊ˯τΣΜοὓ ήϦϥˮ χ ∙ χ ˯χ ρσϥ 2030

ˢ 12 ˣẉό 2035 ˢ 17 ˣτΣΪϥ S̋AFϞᴪ ⱥ χ θσ Ϭ―

ΰθ НϱϷЫІל Ϭ ὓβϥάρϬʺⱧỘ χԁνρΰοΜϥʻ 
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2. ṍ σSAFχ ʾЀІЕχᾋ ΰ 

2.1. ⁯ ᵰχ ṍ σSAF χᾋ ΰ 

‚Ἃ πψ ⁯̋∑ σᴛע῟ᴮϹІs GHG χx⌡ᾚτΰΪο 2021 10Ὦτ IATAˢ⁯

∑‚ἋỘᵦ ˣ̋ 2022 10Ὦτ ICAOˢ⁯∑ ḧ‚ἋṐḩˣτΣΜο 2̋050 ϸ˔Щр

Ив˔Ежи χ Ϭ›ӪΰοΜϥ ά̒χ τΰΪοψ ‚̋ἋṐχήϣσϥ ϵ

КᴟϞ ᴟρ ό S̋AFs Sustainable Aviation Fuelʿ ⱱ ᴦ σ‚Ἃ ˣχ Υ Φ

σ ᶤϬᴮθβρṍ ήϦοΜϥʻSAF ψṌ χ‚ἋṐτζχϘϘЖкАФϱрᴦ πΚ

ϤʺṌ χ‚ἋϱрТжϬᶨ ᴦ σ ῟σ ├ρ―ΠϣϦοΜϥʻ 

IATA χ ὓτϢϦωʺ2025 Ⱳ χ ᵦχ SAFằẚ ψʺ 190 kLˢ ᵦχЅϴ

АЕ ằẚ χ 0.6% ˣτρςϘϥΥʺ 2050 τКАЕЉкϬ βϥθϛτ

σ SAFχ ψʺ4.5ᴑ˙5ᴑ kL ρ ὓήϦοΜϥʻ 

 

 

ʿIATA Net zero 2050: Sustainable aviation fuels 

2-1 ᵦχ SAF χᾋ ΰ 

 

Ϙθ I̋ATA χˮ Global Feedstock Assessment for SAF Production Outlook to 2050˯ˢ2025

9ὮˣτϢϦωʺ2050 Ⱳ χ ᵦχ SAF ψ 5ᴑ t ρ ὓήϦοΜϥʻ ʺ

SAFχằẚ πψʺНϱϷЫІὉχ SAFϞ Ϭᾖ ρβϥˮe-SAF(PtL)˯ϬΩ ᾢᶨ

ΰθρΰοϜ 2050 Ⱳ χằẚ ψ›ὓπ 4ᴑ t τ ϘϤʺ 1ᴑ t χ Υ αϥ

ρὼ ήϦοΜϥʻᾝⱲ ʺЀІЕ Ϟᾖ χᶎ τΣΜοᴿ χ Μ SAFπΚϥΥʺ‚

Ἃ χϸ˔ЩрИв˔Ежи τΰΪʺ ṍ τψ Κ̋ϣϠϥᾖ ʾṪ χΩ ᾢχᶨ

ΥẐϛϣϦϥʻ 
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ʿIATA  

2-2 ᵦχ SAF ρằẚЪГрЄаи 

 

ᵈΥ⁯χ‚ἋỘᵦϜάχ⁯∑ σ⌡ᾚ Ϭ βϥθϛʺSAF χ ᴥ τΰΪοʺ

Ṫ ʾὊↄ σᴿ ϬḂ πṳ ʾẶ ΰʺԁ ρσμο︡ Ϭ ϛϥ ρΰοʺὊↄ▀

Ộ ρ⁯ ῖ ψẶ πˮⱱ ᴦ σ‚Ἃ ˢSAFˣχ τΰΪθḂ Ẹṳᵓ

ˢSAFḂ Ẹṳᵓˣ˯ Ϭ 2022 4Ὦτ ΰθʻζχ   Ϟ  Ԍψ 2-3χρΣϤ

πΚϥʻ НϱϷЫІϬל Ḛβϥ πΚϥ ▀ Τϣψʺ Ḃ ṳḂˢṪ ʾ

ḕẽˣρ ▀ộ ▀ ├ Υζχ  Ԍρΰο╥ᴥΰοΜϥʻ 

 

ʿSAFḂ Ẹṳᵓ 

2-3 SAFḂ Ẹṳᵓχ   

 

SAFχ
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SAFḂ Ẹṳᵓπψʺ2030 τΣΪϥ⁯ χ SAF ψ 172 kLˢ⁯ χЅϴАЕ

► χ 10% ˣρ ὓΰοΣϤʺ2030 χằẚᾋ₅ϙ τνΜοψʺ ᾕ Ϥ

χ SAF ʾằẚⱧỘּיτΣΪϥ῝ Τϣ ϙ Ϋʺ 192 kL ρσϥρᾋ₅

ϘϦοΜϥʻ 

 

 

ʿSAFḂ Ẹṳᵓ 

2-4 ⁯ χ 2030 SAFχ ʾằẚ χᾋ ΰ 

 

2.2. ṍ σSAFχЀІЕᾋ ΰ 

 

ᾝⱲ ʺSAFχᴣᶊψʺ χᴟ ЅϴАЕ χᴣᶊˢ100ד/L ˣρ

ϓο χ‰ήπΚϥʻ ᵦὊↄТ϶˔жЭˢWEFˣχ ⁮ ˮClean Skies for Tomorrow 

Sustainable Aviation Fuels as a Pathway to Net-Zero Aviation˯s 2020 ˣτϢϦωʺ

τψʺSAF χЀІЕẉόᴣᶊψ ΦΨ ᾚβϥάρΥᾋ₅ϘϦϥΥʺ ᴣᶊϬ― ΰσ

Μ σЀІЕχ ᶓπψʺᴟ ЅϴАЕ ρ ϐάρψσΜρ ήϦοΜϥʻ

ˢ 2-5χדᴣᶊψʺ֫ ›ᾆẕ ˮᵈΥ⁯τΣΪϥ SAF χ ẉ τΰΪθᴿ ʾᵔ

Ὠ├ τ˯Ἷ∏χ Ϭԏ 1̒Жи110דπḊ▄ Ѕ̒ϴАЕ χ ψ0.775˙0.840 kg/Lˣ 
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ʿClean Skies for Tomorrow Sustainable Aviation Fuels as a Pathway to Net-Zero 

Aviation  

2-5 Ṫ SAFχ ЀІЕˢ ᵦˣ 

 

2.3. ự χSAFᴣᶊχ ΰ 

 

SAF χᴣᶊψʺζχᾖ Ϟ ӽτϢϤӸΜΥΚϥΥʺᴟ χЅϴАЕ χᴣ

ᶊψӗ πΚϥχτ ΰοʺ τ SAFχᴣᶊψ Υ ΦΜʻϘθʺЅϴАЕ

ᴣᶊτ βϥФйЬϯЭᶛχ Ϝ ΦΨʺSAF ꜛχᴣᶊἹ Υ“ϩϦοΜϥρ―Π

ϣϦϥʻϘθự πψʺῇ βϥ HEFA ꜠ SAFχᾖ ρσϥ UCOˢ ˣ χᴣᶊ

Ϝᾒ πΚϥʻ 

 

 

ʿAPAC SAF Outlook 2025 

2-6 SAFρЅϴАЕ ᴣᶊχ ӱ 
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άχϢΞτ SAF ẉχᴿ χԁνψʺ χЅϴАЕ χᴣᶊˢ100ד/L ˣρ

ϓο ρσϥЀІЕχ‰ήπΚϥʻάχθϛ⁯χϽз˔рϱЛЦ˔ЄдрṁỲⱧỘ

ˮCO2 Ϭ Μθ Ṫ ᵫ Ф˯кЅϴϼЕτḩβϥᾆẕᵫ ʾּזᵓם ὓᵊπψʺ

SAFχЀІЕ⌡ᾚτΰΪοʺ 

ʾ ṛ σ ▀ ˢ kLˣϬᾋ₅ϛϥНϱϷϵЌЛ˔иΤϣ SAFϬ βϥ ATJ Ṫ

ˢAlcohol to JETˣϬᶎ βϥʻ 

ʾ2030 Ϙπχ‚ἋṐϒχ ∏Ϭ ◙ΰʺׁ 50%ӟ Τν ЀІЕϬ

ד100 /L Ϭםᾝβϥʻ 

ρΜΞ ϬἿΫοΜϥʻ 
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3. SAFχᾖ ρ σ ▀ФкЈІχᵵ  

SAFψ ˑσᾖ Τϣ ζ̋ϦηϦχᾖ τ ᴂΰθ ˑσ Ṫ Ϭ Μο ήϦϥʻ

πψ НϱϷЫІτḩἰβϥל σ Ṫ Ϭ τʺ ₰Ϭ“μθʻ 

 

3.1. SAFχᾖ ρ σ ▀ФкЈІχᵵ  

ԁ τʺ σ SAFs И˔Е SAFρᾦϐˣψ χЅϴАЕ ˢJetA/A1ˣρ Υ

ΦΨӰσϥθϛʺᾝⱲ ʺИ˔Е SAFψԁ χ π ЅϴАЕ ρ₤›ΰο►

βϥάρΥẐϛϣϦοΜϥʻάχ₤› SAFχάρϬ τˮSAF˯ρᾦϐΥʺ ‍πψ τ

ϬỸיּ βϥ χΚϥ ›Ϭ Φ И̋˔Е SAFτνΜοϜˮ SAF ρ˯ βάρρβϥʻ 

 

 

 

ʿ ᵤⱧᾁ Ẹᵓ 

3-1 ˮИ˔Е SAF˯ρ SAFχӸΜ 

 

σΣʺ֫ τΣΜο ᴟΥẐϛϣϦϥχψ‚Ἃ ιΪπσΨʺ ֫ˢּכ ˣϞ

ᵤ֫ˢ ˣ ʺ ˢДϰ˔Љиּכ ˣϜ πΚϥʻάϦϣψᾝⱲ ʺׁ Ϭ►

βϥρΜΞ πẶ πΚϥΥʺζϦηϦχ Ϟ ṐṀτᴂαθ ▫ Ϭ βϥ

άρΥẐϛϣϦϥʻ 

ᾝⱲ ά̋Ϧϣχ ׁ χЌϱФρΰοψʺ σНϱϷЫІⱢᾛϬᾖ ρβϥ

ˮНϱϷ ˯ρʺ Ϭᾖ ρβϥˮ› ˯τ ήϦϥʻ σ Ϭ ρβ
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ϥϾ˔ІρӰσϤʺ› ψ ρ ˢCˣϬᾖ ρβϥθϛʺ Ⱳτψ CO2 Ϭ

ṓ τ βϥ Ϣ̒μο ›̋ Ϭ ᴟβϥθϛτψʺ ψ™ ᴦ ϵКиϻ˔

Τϣ βϥρρϜτʺCO2 ψ DACˢ ṓ Τϣχ CO2 ᵕ ˣ τϢϤ ϥ ΥΚ

ϥθϛʺԁ τ‰ЀІЕρσϥάρΥᴿ πΚϥʻ 

Ⱳ π CO2 Ϭ ṓ τ βϥ πψНϱϷ Ϝ πΚϥΥʺ Υ Ⱳ

τ CO2 ϬẊ ᾧ βϥθϛʺНϱϷЫІψ⁯∑ τϸ˔ЩрИв˔Ежиσ πΚϥρ

ήϦοΜϥʻθιΰʺНϱϷ πΚμοϜᾖ χ⅜ Ϟ֫ ʺᴥῬ χ ᵬπ GHG

Ϭ βϥθϛ ж̋ϱТЂϱϼи πχ ᴟʾ ᴟΥẐϛϣϦϥ ῇ̒ βϥ ICAO

χ CORSIAˢCarbon Offsetting and Reduction Scheme for International Aviationʿ⁯∑‚Ἃ

χθϛχϸ˔ЩрʾϷТЈАЕΣϢό⌡ᾚ ˣπψʺCORSIA ᶊρβϥ SAFχжϱТ

Ђϱϼи GHG χ Ϭ ϛοΜϥʻ 

‚Ἃ SAFϞּכ ϬḯϛθНϱϷ χᾖ ψ τ πΚϥθϛʺζχᾖ

χ ʺτᴂαθל σ Ṫ ʾ ▀ФкЈІΥ ήϦοΜϥʻ 

ӟᴞχ 3-2ψ SAF χ︠σᾖ ρζχ ▀ФкЈІϬ ΰθϜχπΚϥʻSAFτΣ

ΜοψʺάχϢΞσᾖ ρ ḊṪ ˢ ▀ФкЈІˣχ ›δχάρϬˮОІϳϴϱ˯ρϜ

ᾦϐ θ̒ιΰ Н̋ϱϷ χ Ṫ ψ Ὦ πΚϥθϛ ά̋χ τṜ∏ήϦοΜσΜᾖ

ϞṪ ˢОІϳϴϱˣϜ Ψ ∕βϥάρτ ӪΥ πΚϥʻ 

 

 

ʿNEDO  

3-2 SAFᾖ ρ ▀ФкЈІχ︠σ ϙ›ϩδ 

 

ᾝⱲ ʺ ᵦᶆ π ▀ήϦϥ SAFχ ψʺ ˢUCOʿused cooking oilx Ϟ

♦Ϭᾖ ρΰο H̋EFAs Hydroprocessed Esters and Fatty Acidsʿ ᴟ ϵІГиʾ
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♦ ▒ ρxᾦωϦϥ ▀Ṫ Ϭ Μο ΰοΜϥ Ṫ̒ ẉόЀІЕ χМ˔ЖиΥ

τ Μ HEFA ꜠ SAFπΚϥΥʺᾖ ρσϥ χằẚ τψᾢϤΥΚϥʻάχθ

ϛʺᾖ χ ︣ τϢϤ HEFA Ϭ Μθ SAFχằẚ ψ τ κρσϤʺⱳ τ

χЌϱФχᾖ Ϟ ▀Ṫ Ϭ Μθ SAFχằẚ Υ ᴥβϥρ ήϦοΜϥʻ 

ЕϳЯкЀЄϞЂЕϳϺР χᴦ ᾖ Ϭ ΜοНϱϷϵЌЛ˔иϬ βϥάρψʺ

τṪ М˔ЖиΥ Ψʺ ⁯ϞУжЅи πψβπτЕϳЯкЀЄϞЂЕϳϺР

Ϭᾖ ρβϥΜϩϠϥ 1 НϱϷϵЌЛ˔иΥּכ πΚϥϹЊзр ρΰο

ớ τ ήϦοΜϥʻάχϢΞσ 1 НϱϷϵЌЛ˔иϬᾖ ρβϥάρτϢϤʺ

SAFχ ЀІЕϬ πΦϥρ―ΠϣϦϥθϛʺHEFA χⱳτψʺάχϢΞσ 1

НϱϷϵЌЛ˔иϬᾖ ρΰοʺˮ ATJˢAlcohol To Jetˣ˯ ρᾦωϦϥṪ Ϭ Μθ SAFχ

ằẚ Υ ᴥβϥρ ήϦοΜϥ θ̒ιΰ A̋TJχ πϜ ᴦ̋ ᾖ τ βϥНϱϷϵ

ЌЛ˔иϬ SAFᾖ ρβϥάρψᴆ Υ ᾢΰοΜϥθϛʺⱳ τᾥ♠Ϟ ṏ χ

ᴦ ᾖ τ βϥ 2 НϱϷϵЌЛ˔иϬᾖ ρΰθ ATJϬ Μθ SAFϒӱ“β

ϥρ―ΠϣϦϥʻ ʺНϱϷЫІψל 2 НϱϷϵЌЛ˔иχ σᾖ Ῑ πΚϥʻ 

 

 

ʿ̞Sky NRG A Market Outlook on SAF 

3-3 ᴆ τΣΪϥ χ SAFχ Ṫ  

 

▪ χ НϱϷЫІψʺSAFχל τΣΜοˮATJˢAlcohol To Jetˣ˯ ρᾦωϦ

ϥṪ Ϟʺˮ ϹІᴟ FT › ˢGFT ρ βˣ˯ ρᾦωϦϥṪ Ϭ► βϥάρΥʺᾝⱲ π

ψԁ πΚϥ ά̒χθϛ ₰πϜάϦϣχṪ Ϭ τ П̋ϯзрϽ ₰Ϟ ᾅ ₰Ϭ

“μθʻ 

σΣ A̋TJ ꜠ʾϹІᴟ FT › ꜠ΜγϦπΚμοϜʺׁ Ϭ βϥρΜΞ

▀ỘχԁνπΚϥρΜΞḢ Τϣ Ф̋жрЕϬ ṛ ᴟβϥs ṛ χὊↄϬ⌠ ήδϥ άx

ρψ S̋AFЀІЕχ τΰΪθṁ σ―Π ρσϥʻ ʺ ▪∙ χ НϱϷЫל

ІⱢᾛψζχ Ϟ χḢ πψʺ ṛ ʾ ╩ἷπΚϥάρΥ› πΚϥ ά̒χθϛʺ

Ẹᵓπψʺ НϱϷϵЌЛ˔иϞל SAFχ ФкЈІʾ τΣΪϥʺ ṛ ʾ ╩

ἷχⱧỘχםᾝ τνΜοϜ ₰Ϭ“μθʻ 
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Ϙθʺ τЅϴАЕ τνΜοψʺ⁯∑ σ ṛᶊˢ ṛᶊˣχḢל Τϣ Ṫ

Ϭ βϥάρϜᴦ πΚϥ ᾝ̒∕ S̋AFχṛᶊϬṛ ΰοΜϥχψʺ ᴟ χ ASTM 

International Υ ϛϥ ṛᶊπΚϥˮASTM D7566˯πΚϤʺᾝⱲ ʺSAFχᾖ ρ

Ṫ τνΜοψ 3-1χ͔νχ AnnexΥ ϛϣϦοΜϥ A̒STM D7566 πψ A̋nnex

τ ЅϴАЕ ρИ˔Е SAFχ₤› ᾢ Ϭṛ ΰοΜϥ ά̒χ D7566 τ› βϥ

SAFπΚϦωʺЅϴАЕ χ⁯∑ṛᶊ ASTM D1655 τ ›ΰθρᾋσήϦʺ‚ἋṐϒχ

► Υᴦ ρσϥʻ 

σΣʺ НϱϷЫІψʺ︠τל χϹІᴟ FT › Ϟ ATJ Ϭ βϥ Annex1 Ϟ

Annex5,8χ► Υ ήϦϥ A̒STM D7566 πψ₈ῇϜ θσ Annexχ Υ ήϦʺ

НϱϷЫІχל Ṫ χᶈ Υṍ ήϦϥʻ 

 

3-1 ASTM D7566 χ Annex 

 

ʿSAF Ḃ Ẹṳᵓ 
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3.2. ˮATJ˯τϢϥSAF ФкЈІχᵵ  

 

ATJs Alcohol To JetˣρψʺЂЕϳϺРϞЕϳЯкЀЄσςχᴦ ˢ 1 ˣϞʺ

ʾל ▪ ʾ Ộ▪ σςχ ᴦ ˢ 2 ˣΤϣ⌠ϣϦθНϱϷϵЌЛ˔иϬ

ᾖ ρΰʺϵЌЛ˔иϬ ΰοπΦϥϵЎйрϬ ›ήδοЅϴАЕ ρ χ SAF

ˢCnHmˣϬ βϥṪ πΚϥʻ 

 

3-4 ˮATJ˯τϢϥ SAF ФкЈІχᵵ  

 

σΣʺ НϱϷЫІϬᾖל ρΰο ▒ᴟṪ τϢϤ ήϦθНϱϷϵЌЛ˔иψ 1

τ ήϦϥΥʺ ‍πψ ATJ ꜠ SAFτ Μϥ НϱϷϵЌЛ˔иψβϓοל 2

πΚϥρ ΰθʻ 

НϱϷ χ ׁ χԁνΰο SAFΥ ΦΨ ήϦϥϢΞτσμθχψʺ

άά χάρπΚϤʺ ׁ τΣΪϥ χ︠ ψּכ ˢϹЊзр πxΚμ

θʻϷϱиЄдАϼϬἸṐρΰοּכ ˢϹЊзрˣχ ʾ ḁϬ ρΰοʺ Нל

ϱϷЫІϬᾖ ρΰθНϱϷϵЌЛ˔иχ τνΜο⁯ ᵰπ ΨχᾆẕϞṪ ᵫ Υ

“ϩϦοΜθʻ 

ζχ χԁνΥ “  ›ᾆẕ ˢ ⱲˣτϢϥם ⱧỘπΚϥʻ

ᾆψ 2009 τ ᾉ ◕τ םНϱϷЫІϵЌЛ˔иל ФжрЕϬ ΰʺ ῞

τζχם Ϭḁ ΰθ θ̒ιΰ ζ̋χῇχᴟ ᴣᶊχ ᴞ τϢϤ Ѐ̋ІЕΥᴿ ρ

σϤʺ НϱϷЫІϵЌЛ˔иψל ẉτψ♩μοΜσΜʻ 

 

ʿὊ▀

ʿ ᾆ

ἷ τψʺОиФῬ π ▀ήϦθϵЌЛ˔иϬʺ Ῥ ϒ ρ ʻ
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ʿ ᾆ 

3-5 ᾉ ◕χНϱϷϵЌЛ˔иם ФжрЕ 

 

НϱϷЫІל χНϱϷЫІᾖ ΤϣНϱϷϵЌЛ˔иϬ βϥṪ ʾ ▀ФкЈ

Іτψ ˑσϜχΥΚϥΥʺ῟ τ ᴟ •Ϭ ϛϥθϛτψʺ ∙/ НϱϷЫІτל

ḯϘϦϥзϽИрϬ Ạβϥ ΥΚϥʻ 

♠ χОиФ ФкЈІτΣΜοψʺβπτ ∙ΤϣзϽИрϬ῟ τ Ạβϥ

Ṫ ΥῬỘ τᶎ ήϦοΣϤʺATJ ꜠πНϱϷϵЌЛ˔иẉόΩ ρΰοχ SAF

Ϭ βϥθϛτψʺ ОиФψζχᾖל ρΰοΩϜ σῙ ρ―ΠϣϦοΜϥʻ 

∙/ НϱϷЫІΤϣзϽИрϬל Ạβϥτψʺ ṓ ↓ χ χ︣ ϜΚϥΥʺ

ЀІЕ πψ ρ―ΠϣϦϥʻ 

ψʺ♠ʾОиФΜγϦϜ⁯ ꜛẚ Υ‰Μ⁯χԁνπΚϥʻθιΰʺ♠ χᾚ τ

Μʺ⁯ χОиФ ▀ Ϝᾚ ἱΰτΚϤʺᾝ∕ˢ2023 ˣχ ḧ ▀ ψ 730 Е

рπΚϥ О̒иФχ ρΰοψζχ τᴂαο χ Υ ήϦοΜϥΥ ᾝ̋

Ⱳ ʺ 9ᶤΥϼжТЕОиФˢKPˣ τϢϥϜχπΚϥʻ 

 

 

ʿ ♠ ›ᵓ 

3-6 ⁯ χОиФ ▀ χ ӱ 
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НϱϷЫІˢל ЎАФˣϬᾖל ρΰθ ATJ ꜠χ ψʺ χзϽИр Ạχ

Ḣ Τϣʺˮ ОиФ˯ϬὊ βϥи˔ЕΥΩϜὊↄ πΚϤʺṌ χᶨ ρΜΞḢ π

ψΩϜ Μ κ ΥϤΥṍ ήϦϥʻϢμοᾝם τ⁯ πψʺάχ ATJ ФкЈІτϢϥ

НϱϷϵЌЛ˔и ⱧỘּיψʺꜛγρОиФʾ ♠Ю˔ϸ˔ρσϥρ―ΠϣϦϥʻ 

НϱϷЫІל Υ FIT ϬὝΠϥάρτϢϤʺᾝⱲ ʺ ρΰο► ή

ϦοΜϥ ЎАФΤϣχל SAFᾖ ρΰοχ Ϝ ήϦϥθϛʺОиФϬᾖ ρΰθ

ATJ ꜠τϢϤʺSAF Ϭ τ βϥάρΥṍ ήϦϥʻθιΰʺ⁯ χṌ χОиФ

χ ▀ϺаОЄГϰτψ ˢ ᾢ ΥxΚϥθϛ Ṍ̋ χОиФ Υ ᴥ

τ Ϊ Ϧᴦ σ ЎАФχל τϜ ᾢΥΚϥρ―ΠϣϦϥ σ̒Σ ԁ̋ τОиФῬ

Υ Ϊ Ϧϥ ЎАФψל Н̋˔ϼs Ϟx♀ ΥḯϘϦσΜ ᶓ ‰ σЎАФπל

Κϥʻ₈ῇʺ ♠ᵓּזΥ SAF χНϱϷϵЌЛ˔иχ Ϭᵫ◐ΰθρΰοϜʺṌ Фж

рЕτΣΜοψ ♠ χОиФ Υ︠ πΚϥάρτ ϩϤψσΜρ―ΠϣϦϥθϛʺ

₈ῇϜОиФῬ Υ Ϊ ϦϥЎАФχ ψάϦϘπςΣϤρל ήϦϥʻ 

3-6χϢΞτ ᾝ̋ πψОиФ ▀ Υᾚ ΰοΜϥθϛ ά̋χ ӤπΚϦω S̋AF

НϱϷϵЌЛ˔и Ϭ ρΰθОиФ Ϝᴦ πΚϥΥʺάχ ▀ϺаОЄГϰϬ

Πο ATJ-SAF τОиФϬ βϥάρψ₉ πΚϥρ―ΠϣϦϥʻϢμοʺṌ χО

иФῬ Υ Ϊ Ϧᴦ σ Ϭ Πϥ ЎАФsל ẉό σל ЎАФל χx Ψψ О̋

иФ ATJ ꜠χ ▀ФкЈІϬὊ δγʺῇ βϥˮϹІᴟ FT › ˯ ꜠ʺ ψˮЀФк

ЈАЄрϽˢẶ ˣ˯ ꜠χὊ Ϭ︡ϥϜχρ ήϦϥʻ 

 

˯НϱϷЫІˮATJל .3.2.1 ꜠SAF Ṫ ʾЀІЕ χᾝ ρᴿ  

 

ᾝⱲ ʺ НϱϷЫІϬᾖל ρΰο βϥНϱϷϵЌЛ˔иχ ЀІЕ Ϙ̋θάχ

НϱϷϵЌЛ˔иϬᾖ ρΰο βϥ SAF ЀІЕψʺᾝ“χЅϴАЕ Ϟ HEFA

꜠τϢϥ χ SAFρ ᶓΰοʺ‰ЀІЕπΚϥʻθιΰʺᾝⱲ ʺ Нϱל

ϷЫІ ATJ-SAFχ Ψψᾆẕᵫ ᵬϞם ᵬτΚϥθϛʺζϜζϜ ⇔σЀІЕˢ

▀Ⱳ Υxᶎ ΰοΜσΜάρϞ ᾤּ̋זχ︡ ϙτΣΜοЀІЕ ψṐ τᵺ βϥ

θϛʺ̔̀ ᵫᴦ σ ψᾢ πΚϥ Ϣ̒μο ₰πψʺ︠ τάϦϬ ᾅ ₰τϢϤ Ξ

άρρΰθʻ ᾅ ₰τϢϥ SAFχЀІЕ ψʺῇ χ 5 Ϭ╥ ḻΜθΜʻ 

ԁ τ SAFˢЅϴАЕ ˣχ ψ ▀ỘπΚϥθϛʺФжрЕχ ṛ ᴟψʺ

SAF ЀІЕχ ᾚϬםᾝβϥθϛχΩϜ σ ρσϥʻάϦρ ό ῟πΚϥχΥʺ

ΰθṌ χОиФῬ χ ῟ᶨ πΚϥʻНϱϷϵЌЛ˔и Ῥ ϬЉкΤϣ

βϥάρρ ϓ Ṍ̋ χОиФῬ Ϭᵠ τϢϤ ᴂβϥάρψʺ Ɫ Ɫᶛχ ρẶ
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τʺ ▀ФжрЕ κ Ϋṍḧχ τνσΥϥρṍ ήϦϥ θ̒ιΰ Ṍ̋ χОиФФж

рЕϬᶨ βϥάρψЮзАЕπΚϥρ Ⱳτʺζχ ψᾧ ήϦϥάρϞήϣσϥṛ

ᶈ ψ ₉ πΚϥάρ Ṍ̋ χᵠ τψԁ χ ΥΚϥάρσςΤϣ Ѐ̋ІЕ

ẉό GHG ⌡ᾚ χ τΣΜοʺԁ χ ρσϤ ϥάρτ ӪΥ πΚϥʻ 

 

3-4 χρΣϤʺ НϱϷЫІΤϣНϱϷϵЌЛ˔иϬל βϥ σῬ χԁντ

ˮ ᴟ Υ˯Κϥ θ̒ιΰ Ђ̋ЕϳϺРʾ ЕϳЯкЀЄ χϢΞσ ᴟΰϞβΜᾖ ρӰσϤʺ

∙/ НϱϷЫІψל ᴟΥ ΰΜᾖ πΚϥʻ ∙χ 4˙5 ᶤϬ  βϥ πΚ

ϥЈик˔ІϬ ᵔβϥτψˮЈиж˔Љ˯ρᾦωϦϥ• Υ πΚϥʻ 

ПϯзрϽ ₰τϢϦωʺ НϱϷЫІϬᾖל ρβϥНϱϷϵЌЛ˔и ЀІЕ

ˢOPEXˣχΞκʺ• χЀІЕψ ᾖל ζχϜχτⱳΜπ ΨϬ ϛϥˢθιΰʺἇ

σ ψ ῝ᵫ ρxᾠϩϦοΜϥʻ НϱϷЫІל ⱧỘπψ ˢ НϱϷЫІˣל

Υ ЀІЕχ 6˙7ᶤ Ϭ ϛϥχτ ΰο S̋AFπψ ᾖל χЀІЕ ψ Ϭ

ΦΨᴞᵕϥρ―ΠϣϦϥʻ 

ᾝⱲ ʺάχ• ψʺЛЩЃϱЭЇּזˢДрЫ˔ϼˣΥϕϖ πΚϤʺᴣᶊϜ‰♁

ϘϤ ρᾠϩϦοΜϥ ά̒χθϛ Н̋ϱϷϵЌЛ˔и Ῥ π• Ϭ ᵕ ΰ™

βϥάρτϢϤ •̋ ► Ϭ ᾚβϥρΜμθЀІЕ ᾚ├Υ ϣϦοΜϥ Ϙ̒θʺ

⁯ Ю˔ϸ˔τϢϤʺ θσ• χᵫ Ϝ ϛϣϦοΜϥʻ 

 

ῇ βϥ NEDOˮНϱϷϜχξΨϤᶗ ⱧỘ˯τΣΪϥˮ ⁯▀ ∙НϱϷзТϮ

ϱЗз˔τϢϥ ᵦΩ‰ϼжІχ НϱϷϵЌЛ˔и ▀ФкЈІχᵫ ˯ⱧỘτΣ

Μο Ⱨ̋Ộ︠ χ ♠ ψ 2̋030 ₇ϬЌ˔ϿАЕτʺ ▀ kL ӟ χНϱϷϵЌ

Л˔иẉόНϱϷϾЬϸи χ Υᴦ ρσϥ ФжрЕχᴶ Ϭ ◙ΰοΜϥʻ 

άχⱧỘṛ ψ 248 ᴑדρ῝ ήϦοΣϤʺATJ ꜠ ФжрЕχ τψ ᴑד

ṛ χ ⱢᶛϬ βϥρ―ΠϣϦϥʻ 

SAFχ Ϟ ATJ ꜠τᾢϣγʺԁ ṛ χ ▀ФжрЕχⱧỘᴟʾ ⱢӪ◘Ὠ Ϭ“

Ξτψʺ ˢάχ ›ψНϱϷϵЌЛ˔иˣχ ṍ σϷТГϱϼ ˢ Μ︣ʻάχ ›

ψ SAFϬ βϥ ˣϬᶎ βϥάρΥ τ πΚϥʻΤνʺНϱϷϵЌЛ˔и

ФжрЕ ρϷТГϱϼs ˣ χ ▀ᵫ◐χЌϱЬрϽΥϕϖ απΚϥάρΥ Ϙ

ΰΜʻ τʺ ˢ ᾕ ϤˣψʺSAFχ ṍ σϷТГϱϼ ˢ‚Ἃᵓּזˣχᶎ

Υ πΚϤ ζ̋ϦηϦχ ⱢὨ χ ϞЌϱЬрϽψʺ ︣ χ ⱢὨ χ ʾЌϱ

ЬрϽτϢϤ ΦσֲốϬ ΪϥάρρσϥʻΜϩϠϥʺὙρ χЅйрЫΥ α ϥʻ 

θιΰʺНϱϷϵЌЛ˔иχ ψ SAFιΪπψσΜθϛʺּכ Ϟᴟᶘᾖ Ϭ

ḯϛθ ῲΜ ˗г˔Ѓ˔χᶎ τϢϥзІϼХАЅϬ“ΞάρϜ πΚϥʻ 
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χ ФкЈІπψʺ ԁχᾖ Τϣʺ ˢ ˣρΜΞԁνχ ФкЈІϬ

αοʺ χ₯σςϬ ΰο χ ˢ ▀ ʾ ▀ ˣΥ Ⱳτ ▀ήϦϥʻςχ

ϢΞσ ▀ Ϭςχ χ π βϥΤψʺ ζϦηϦχὊְ ρσϥʻ 

ϢμοʺSAFϬ βϥ χῬ Ϭ SAF τςχ Ω ᴟήδϥάρτϢϤ

ψӰσϥΥʺНϱϷϵЌЛ˔иΤϣ SAFρσϣσΜ ˢ3ᶤ˙5ᶤ ˣψʺὖ ϞЗ

ТЂρΜμθ χ ρσϤʺ ψάϦϣχ ▀ ˢ ▀ ʾ ▀ ˣϬ ΰʺ ׃

ᴟβϥάρΥ ήϦϥʻ ρΰοψ ά̋Ϧϣ ▀ Ϭᾋ ΰθ ׃ Ϭ“ΞΥʺ

SAF ЀІЕρΜΞ♪ Τϣψʺὖ χ ▀ ˢ ▀ ˣχ τϢϤ ϣϦθ ׃

ψʺSAFЀІЕχ ᾚ ρΰο ΠϥάρϜᴦ πΚϥʻ 

 

3.2.2. ATJṪ Ϭ Μθ НϱϷЫІל SAFχṪ ᵫ χ Φ 

 

χ ἷНϱϷЫІⱢᾛψằẚτᾢϤΥΚϥθϛʺ θσ SAFχᾖ ϬẐϛο

ᵦᶆ⁯π ˑσṪ ᵫ Ϟם ⱧỘΥ“ϩϦοΜϥʻ 

HEFA χⱳτ ᴟΥṍ ήϦϥ ATJ Ṫ τΣΜοψʺ ψЂЕϳϺРʾЕϳЯкЀ

ЄϬᾖ ρβϥ 1 ˢ1Gρ βˣНϱϷϵЌЛ˔иΥ πΚϥρ―ΠϣϦϥʻθι

ΰʺ ⁯ πψ ᴏ̋ πԁ χЂЕϳϺРΥ⅝ ήϦοΜϥϜχχʺ ⁯ τ

χЂЕϳϺРʾЕϳЯкЀЄϬ τ⅝ βϥάρψ ΰ Μ ά̒χθϛ ⁯̋ π ATJṪ

Ϭ Μο SAFϬ βϥτψʺ ⁯ϞУжЅи τΣΜο⅝ ήϦθЂЕϳϺРʾЕϳ

ЯкЀЄϬ βϥ ʺ ψάϦϣϬᾖ ρβϥ 1 НϱϷϵЌЛ˔иϬ βϥ

άρΥᾝם ρ―ΠϣϦϥʻ ⁯ χ 1 НϱϷϵЌЛ˔иψ τӗᴣπΚϤʺᾝ

Ⱳ χ ▀ ψ Ψʺ₈ῇχ ▀ Ϝ ΦΜρᾠϩϦοΜϥʻθιΰʺᾝⱲ ʺ︠τּכ

ρήϦϥНϱϷϵЌЛ˔иχ ψ ▀⁯χꜛ⁯ π ήϦοΣϤʺНϱϷϵЌЛ

˔иχ ʾ⁯∑ Ӭ ψᾢ πΚϥ ν̒ϘϤʺ ⁯ τΣΪϥ₈ῇχ 1 НϱϷ

ϵЌЛ˔иχ ▀Υʺ κτ χ ᴥτὌΥϥρψᾢϣσΜθϛʺ Υ ρβϥ

Ϭ τϜӗ ʾὋ τ ЀІЕπ ᴦ πΚϥΤςΞΤψ πΚϥʻ 
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ʿ ├ ӦԌᵓ 

3-7 ⁯ʾУжЅиτΣΪϥНϱϷϵЌЛ˔и ʾ ӱ χ  

 

Ϙθ ᴆ̋ Ϭ τ Е̋ϳЯкЀЄ χᴦ ▀ ϬНϱϷϵЌЛ˔иχᾖ ρβϥά

ρτψ Ϟ Υ‰ϘϤννΚϥ ά̒χθϛʺ ᵦ τНϹІs ЂЕϳϺР│ ῇχ▪ ˣ

ϞЀ˔рІЕ˔Н˔ˢ⁴ ӟᵰχὐʺ ʺ ꞊ˣ χ πΚμθ ᴦ Ộ▪ Ϭ

ᾖ ρβϥ 2 НϱϷϵЌЛ˔иϒχṍ Υ‰ϘϤννΚϥʻ︠▀ πΚϥЕϳЯк

ЀЄ Ϭᾖ ρβϥ 1 НϱϷϵЌЛ˔иψжϱТЂϱϼи GHG Υ ΦΜά

ρΥֿפ πΚϥχτ ΰοʺ 2 НϱϷϵЌЛ˔иψжϱТЂϱϼи GHG Υ

τ ήΜάρϜ ӡ ρήϦοΜϥʻ ⁯ϞУжЅи πψβπτ 1 НϱϷ

ϵЌЛ˔иϬ ▀βϥ ʾϱрТжϬ ΰοΣϤʺ ṛ ⱢᶛϬ πΦϥάρΤϣʺ

НϹІ Ϭᾖ ρΰθӗᴣσ 2 НϱϷϵЌЛ˔иϬ βϥὓᵊϜᾁ ήϦοΜϥ  ̒

 ⁯ πψʺЂЕϳϺРʾЕϳЯкЀЄχ⅝ ψᾢ πΚϥθϛʺНϹІʾЀ˔рІ

Е˔Н˔χ ︣ Ϝᾢ πΚϥʻάχθϛ τ πψʺATJ ꜠Ϭ βϥ 2

НϱϷϵЌЛ˔иχᾖ ρΰοʺ НϱϷЫІΥל ήϦοΜϥʻSAF ᾖ ρΰο ל

НϱϷЫІτ βϥṍ χ‰ϘϤψ ᵰ⁯πϜ πΚϥΥ ᾝ̋Ⱳ ʺ НϱϷЫІϬᾖל

ρΰο ATJṪ Ϭ Μο SAFϬ ▀βϥФжрЕʾⱧỘψ⁯ ᵰχΜγϦτϜ ∕ΰσ

Μʻ 

 

3.2.3. ATJτϢϥ НϱϷЫІSAFχNEDOⱧỘל  

 

άχϢΞσ НϱϷϵЌЛ˔иל ATJ ꜠ SAFϒχṍ χ‰ϘϤϬ ὂρΰο ⁯̋ψϽ

з˔рϱЛЦ˔ЄдрṁỲˢGI ṁỲˣϞ GX Ὂↄӱ“№Ϭᶨ ΰθṪ ᵫ ⁯ʺϞכ◦

ᾆẕᵫ  ϵКиϻ˔ʾ▀ỘṪ ›ᵫ Ṑ ˢNEDOˣϬ αθם ⱧỘ◦כ Ϭ

ớ τ“μοΜϥʻ 

НϱϷЫІϵЌЛ˔иʺϘθψάϦϬᾖל ρβϥ SAFχ ϬГ˔Ыρΰθ︠σᾆ

ẕᵫ ʾם ⱧỘψӟᴞχϜχΥấΫϣϦϥ ζ̒ϦηϦχⱧỘ Ϟζχᵵ ψӟᴞχρΣ

ϤπΚϥʻ 

 

ʾNEDO НϱϷϜχξΨϤᶗ ⱧỘˢ 1ᵕ῝ ˣ 

♠▀Ộ ∙Ϭᶨ ΰθНϱϷ ʾ ♦ᾖ χ ▀τΰΪθᾆẕᵫ ʾם  

 ̼ Ɫᾛ ОиФʾᾥ♠ОиФʾЧ˔О˔ІжАЅϬ Μο ᴟʾ • τοϵЌЛ

˔иʾ ♦ᾖ ʾϯЬЛ▒Ϭᵫ βϥ 

☼ם̼   
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  ᴈ ♠ᶴ꜠ᵓּז 

   Green Earth Institute ᶴ꜠ᵓּז 

 ̼ⱧỘṍḧʿ2023˙2030  

 

 

ʿНϱϷϜχξΨϤᶗ WG 

3-8 ⱧỘᵵ  

 

ʾNEDO НϱϷϜχξΨϤᶗ ⱧỘˢ 1ᵕ῝ ˣ 

ὺ ∙ ⱢᾛϬᶨ ΰθ SAF 2͜НϱϷϵЌЛ˔и ם▀ ⱧỘ 

 ̼ Ɫᾛὺ ∙ Ϭ Μο SAF НϱϷϵЌЛ˔и ם▀ Ϭ“Ξ 

☼ם̼   

ọ ♠ᶴ꜠ᵓּז 

  Ӧ ʿ Ằ ᶘ 

   Ӧ ʿAgro Ludens ᶴ꜠ᵓּז 

 ̼ⱧỘṍḧʿ2023˙2030  

 

ʿНϱϷϜχξΨϤᶗ WG 

3-9 ⱧỘᵵ  
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ⱧỘ︠ χ ọ ♠χ ᵓּזπΚϥйрЁ˔ᶴ꜠ᵓּזψʺSAF ᾖ ρσϥНϱϷϵЌ

Л˔иχ ▀τḩΰο Ộᶴ꜠ᵓּזρṁ ›Ӫ Ϭ ὫↄϙπΚϤ ᾖ̋ τψʺ

Ộχ ὺ ᾝ π ϥ Ψγσςχὺ ∙Ϭ βϥ ρΰοΜϥʻϘθʺ2025

12ὮϬ τẶ ⱢᵓּזϬ βϥ πΚϤʺ2027 Ϙπτ ḧ 2 kL χ ▀

Ϭ ◙βρΰοΜϥʻНϱϷϵЌЛ˔иχ τψʺᶴ꜠ᵓּז Biomaterial in Tokyoˢйр

Ё˔◓ᵓּזˣχṪ Ϭ► ΰʺНϱϷϵЌЛ˔иχ Ấ ψ ọ ♠ˢ ●◕ˣϬ ΰ

οΜϥʻ 

 

 

ʿ Ộ 

3-10 ⱧỘᵵ  

 

ʾNEDO НϱϷϜχξΨϤᶗ ⱧỘˢ 2ᵕ῝ ˣ 

⁯▀ ∙НϱϷзТϮϱЗз˔τϢϥ ᵦΩ‰ϼжІχ НϱϷϵЌЛ˔и ▀

ФкЈІχᵫ  

☼ם̼   

♠ᶴ꜠ᵓּז  

 Green Earth Institute ᶴ꜠ᵓּז  

 ̼ⱧỘṍḧʿ2024˙2029  

̼ χ ЎАФϬᾖל ρβϥНϱϷϵЌЛ˔иϬ Н̒ϱϷϵЌЛ˔иψSAF

ΰΪιΪπσΨ Ϲ̋Њзр ₤›Ϟ ᴟ̋ Σ̋Ϣόᴟᶘ ᾖ ρΰο

Ϝ ῲΨᶨ ήϦϥ ʻ 
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ʿ ♠ 

3-11 ⱧỘᵵ  

 

ⱧỘ︠ πΚϥ ♠(ᶴ)ʺ Ⱨˢᶴˣ̋ Green Earth Instituteˢᶴˣs GEIˣ

ψ 2023 2Ὦτˮ ἋФкЅϴϼЕ˯Ϭ ΰʺ3ּזψ НϱϷЫІϬᾖל ρβϥНϱ

ϷϵЌЛ˔иẉόНϱϷϾЬϸи χ ⱧỘχ› ᵓּזˮ ἋНϱϷзТϮϱЗ

з˔› ᵓּז˯Ϭ 2025 7Ὦτ ΰθʻ 

 

ʿ ♠ 

3-12 ∙ НϱϷϵЌЛ˔и  

 

ʺФйІзз˔ІτϢϥρזּ ♠χḵ Ῥ ˢẋ ᾉˣ τЈЬЀЫ˔ЄаиФж

рЕϬὺ ΰʺ ∙ ∙σςχ ӽχⱱ ᴦ σ ⱢᾛϬᾖ ρΰο G̋EI Υᵫ ΰ

θ ʺ ЀІЕϬםᾝπΦϥНϱϷϵЌЛ˔и ▀ФкЈІϬ Μοʺ2027 Τϣ

▀ 1,000kLӟ χНϱϷϵЌЛ˔иϬ βϥ ρΰοΜϥ Ϙ̒θ 2030 ₇ϬЌ˔ϿА

Еτʺ ▀ kLӟ χНϱϷϵЌЛ˔иΣϢόНϱϷϾЬϸи χ Υᴦ ρσϥʺ

ЀЫ˔ЄаиФжрЕχᴶ Ϭ ◙βρΰοΜϥʻ2025 3Ὦτψ ‚ἋˢJALˣ̋ ϵϯ

НІּזΥ ФкЅϴϼЕτ╥ᵊΰʺ ‚Ἃψ 2025 10Ὦτ ἋНϱϷзТϮϱЗз˔

› ᵓּזτ ⱢϜ“μοΜϥʻ 

 

НϱϷЫІϬᾖל ρΰο 2 НϱϷϵЌЛ˔иϬ βϥάρʺϘθάχ 2

НϱϷϵЌЛ˔иΤϣЅϴАЕ Ϭ βϥάρʺάϦꜛ ψβπτζϦηϦϕϖ
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ḁ ήϦθṪ πΚϥρ―ΠϣϦοΜϥ ₈̒ῇψάχ ᴟτΰΪοʺ χ ṛ ᴟ

Ϟʺ ὯχΩ ᴟ Ϭ ϛϥάρΥ ρήϦοΜϥ ά̒ϦτϢϤ Ѐ̋ІЕЍϳрΥ

Ϛρ―ΠϣϦϥʻ 

 

ʾNEDO НϱϷϜχξΨϤᶗ ⱧỘˢ 2ᵕ῝ ˣ 

ל χ ⱢᾛϬᶨ ΰθНϱϷϜχξΨϤϵЀЄІГЭ  ⱧỘ  

 ̼ⱧỘᵵ ʿ ♠Ῥ ΥⱱνϱрТжϬ ῟ᶨ βϥάρπ ל χ Ɫᾛχӗ

ằẚϬםᾝΰʺήϣτ ›ἷНϱϷТϮϳрЖзⱧỘּיϞ χ Ϭ ΞⱧỘּי

ΥЀрЊ˔ЄϯЭρΰο ὀʾם Ϭ“Ξ 

☼ם̼   

ᴈ◓Ш˔иДϰрϽІᶴ꜠ᵓּז 

ᶴ꜠ᵓּזНАϸІʾНϱϷϱЛЦ˔Єдр 

ṉШ˔иДϰрϽІᶴ꜠ᵓּז 

ᶴ꜠ᵓּז ENEOSЫГзϯи 

∫ϹІᶴ꜠ᵓּז 

йᶴ꜠ᵓּז 

 ̼ⱧỘṍḧʿ2024˙2031  

 

ʿНϱϷϜχξΨϤᶗ WG 

3-13 ⱧỘᵵ  

 

ⱧỘ︠ πΚϥᴈ◓ HD ψʺ2015˙2017 χ NEDO ⱧỘτϢϥ ל ϵЌЛ˔

иχᵫ ם ϬὊθῇ ᴈ̋◓ ♠ ◓Ῥ τʺ ל ϵЌЛ˔иʾ ׁχОϱкАЕ

Ϭ ΰʺ2025 5Ὦτ Ῥΰθʻ ᵵ ψӟᴞχρΣϤπΚϥʻ 

ʿ ל ϵЌЛ˔и Ω 1,000kL/ ˢ Ḋ▄ 820t/ ˣ 

ל ׁ    Ω   3,000t/ ˢ χ᷃ ρΰοˣ 

ᾖ ► ʿ ∙ЎАФρΰο 6,000 t/ ʺ ∙ОиФρΰο 3,000t/  

2030 Ⱳ ʿϵЌЛ˔иρΰο 10 kL ằẚ 
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ʿᴈ◓ HD  

3-14 ⱧỘᵵ  

 

ʾNEDO  НϱϷЅϴАЕ ▀Ṫ ᵫ ⱧỘ 

ם  Ϭ αθЂФжϱЎϴ˔рЯДиχ   

ОиФΤϣχ⁯▀ SAFχԁḤ ▀ΣϢόЂФжϱЎϴ˔р  ם ⱧỘ 

☼ם̼   

╣ ФжрЕЂ˔РІᶴ꜠ᵓּז 

ᶴ꜠ᵓּז Biomaterial in Tokyo  

Ḯ ♠ᶴ꜠ᵓּזˢӦ ˣ 

 ̼ⱧỘṍḧʿ2022˙2024   

 ̼ⱧỘᵵ ʿ10 kL/ SAF ▀ πχם ᾓ  ϵЎйрʾЅϴАЕם ♯ᾓ 

ם ФжрЕχ ὓƋ ˢḮ ♠  x

  2,000 kL/ χНϱϷϵЌЛ˔и ▀ФжрЕʺ⁯▀И˔Е SAF ▀ˢ150kL/ ˣФж

рЕ 

Ḯ ♠  Ῥ ˢһ ᾉˣψʺОиФῬ ρΰο ᵦ χ ISCC-CORCIA ︡  

 

ʿBiomaterial in Tokyo  

3-15 ⱧỘᵵ  

 

НϱϷϵЌЛ˔иϬּכ ϞЅϴАЕṐ χ ρΰοπψσΨʺᴟᶘᾖ ρΰο► β

ϥ︡ ψᾥΨΤϣ“ϩϦοΜϥʻ⁯ πψ НϱϷЫІϬНϱϷϵЌЛ˔иχᾖל ρβ
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ϥ ₰ᾆẕΥ“ϩϦοΣϤ ԁ̋ זּ ФжЎЗ  КАЕм˔ϼπψ ζ̋χˮ РЅдр

2050 τ˯ΣΜοʺ НϱϷЫІϬᾖל ρβϥϵЌЛ˔иʾϷйТϰрχ τḩβϥᾁ

Ὣᴮˢᵵ ˣϬ῝ ΰοΜϥʻ῝ᵫ ρПϯзрϽ ₰τϢϥρʺάχ ₰πψ 

ʾ ЎАФΤϣзϽИрϬל ẠβϥθϛχṪ ρΰοψʺԁ σṆ ▒ Ϭ ʻ 

ʾ ᷃ 38,640t/ χЎАФϬ ᴟ •ήδ 1̋1,000kLχϵЌЛ˔и ˢ 0.28kL/t ˣ̒  

ʾЀрРЗ˔Еχ τ ᴞ̋Ṝχ ἷФжрЕέІЕАϼб˔ЖϬ ϸ ΰ Ѐ̋р

РЗ˔ЕπНϱϷϵЌЛ˔иʾϷйТϰрϬ ʻs ⁯π 764ᴷ χФжрЕˣ 

ʾНϱϷϵЌЛ˔иᴣᶊʿ300ד/L Ϭ ʻ 

 

ʿФжЎЗ  КАЕм˔ϼ 

3-16 ⱧỘᵵ  
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3.3. ˮϹІᴟFT› ˯τϢϥSAF ФкЈІχᵵ  

 

ˮFT › ˢТϰАЄа˔ʾЕкФЄв› ˣ˯ ρψʺԁ▒ᴟ ˢCOˣρ ˢH2ˣϬ

ᾖ ρΰοʺ ϞЀНиЕτϢϥ Ϭ Μοʺׁ ˢׁ ᴟ ˣϬ› βϥᴟᶘ

ФкЈІπΚϥʻ χᾧ Ϟ ṏ χᾧ НϱϷЫІΤϣ ήδθϹІΤϣʺ

ϹЊзрϞὖ ʺЅϴАЕ χׁ Ϭ βϥάρϬ ρΰοᵫ ήϦθṪ

πΚϤ Ж̋ϱБ πψ 2ⱳ ᵦ τϜ FT › τϢϤ Ψχׁ Υ ήϦϥσ

ςʺᾥΨΤϣ ήϦʺάϦꜛ ψϕϖḁ ΰθṪ πΚϥρᾠΠϥʻᾝ πψʺ Ἃᵤχ

ῲΜ֫ χ ᴟΥẐϛϣϦοΣϤʺНϱϷЫІϞ χ ᴟ ⱢᾛΤϣʺˮ ›

ˢe-fuelˣ˯ ρᾦωϦϥ ᴟ ׁ Ϭ βϥṪ ρΰοʺ ᵦ τṪ ᵫ Ϟם

ⱧỘ Υ ϛϣϦοΜϥʻ 

ˮϹІᴟ FT › ρ˯ψʺ НϱϷЫІϞל Ộ▪ χ ῲΜᾧ ⱢᾛΤϣϹІϬ

ήδϥˮϹІᴟФкЈІ˯ρʺζχ› ϹІϬᾖ ρΰοׁ Ϭ βϥˮFT › Ф

кЈІ˯Ϭ ϙ›ϩδθ Ṫ χᾦό πΚϥʻσΣʺFT › τ ΰθ H2/CO Яи

ψ 2 πΚϥθϛʺϹІᴟ πψσϥϓΨ H2/CO Яи Υ 2 τựΜϹІϬ ήδϥά

ρΥẐϛϣϦϥʻ 

3-17ψʺ НϱϷЫІϬᾖל ρΰθϹІᴟ FT › ФкЈІχϱЮ˔ЅπΚϥˢῇ

βϥ NEDO ⱧỘτΣΪϥ╣ ῬỘχⱧỘϱЮ˔Ѕˣ̒ ‍πψṌᴁ ᾅτσϣΜʺˮ Ϲ

Іᴟ FT › ˯Ϭ ΰοˮGFT˯ρᾦϐʻ 

 

 

ʿSAF Ḃ Ẹṳᵓ 

3-17 ⱧỘᵵ  

 

ᵺם ⱧỘχ ˢϹІᴟˣФкЈІπψʺ ˢ ↓ˣΰθ ЎАФϬϹІᴟל

τ ΰʺH2 ρ CO Ϭ︠ ρβϥ› ϹІϬ βϥʻάχϹІψ ẀϞ Ϭ☼

ΰ ῇ̋Ῥ ˢFT › ФкЈІ τx ϣϦϥ ῇ̒ ФкЈІπψάχ› ϹІϬᾖ ρΰοʺ

FT › τϢϤ› ˢFT Ϟ FT › ρϜᾦωϦϥˣϬ βϥʻάχ›
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ψʺ χ τϢϤЅϴАЕ ˢSAFˣϞ ʺὖ τ ήϦʺᵠל Ϭ

Ὂοʺ τᴂαθΩ Υ ήϦϥʻSAF τνΜοψʺFT › Τϣ Ῥ

ϬὊοИ˔Е SAFΥ ήϦʺ πᴟ χЅϴАЕ ρ₤›ήϦ ₤̋› SAF

ρσϥʻ 

ԁ τʺּכ χϹЊзр ρΰοψˮ› ˢe-fuelˣ˯ ρᾦόʺ‚Ἃ χЅϴ

АЕ ρΰοψ SAFρᾦωϦʺ ▫ ψӰσϥΥʺ ל τψ χ πΚϥ

ρᾠΠϥ ά̒χάρψ Н̋ϱϷЫІ Ϭᾖ ρΰοϹІᴟ FT › Ϭ Μο ΰθῲṰχ

› ψ כּ̋ Ϟ‚Ἃʺ χ ῲΜ τ ᴂβϥϜχπΚϤʺ χ χ‰

ϘϤΥ› χ◕ ᶈ τὌΥϥρᾠΠϥρ Ⱳτʺᾖ ᶍ πψ῀Μτẵ›β

ϥḩἰτΚϥρϜᾠΠϥʻ 

χρΣϤʺATJ ꜠τϢϥНϱϷϵЌЛ˔и Ϭ“ΞОиФῬ Υ ᴥ τ

ᴦ σ ЎАФχל τψᾢϤΥΚϥθϛʺНϱϷЫІ χ FIT σςϬ ρΰο

Τϣχ Υ ήϦϥ ЎАФχל Ψψ Ϲ̋Іᴟ FT › ˢ ψῇ βϥЀФ

кЈАЄрϽˣχὊ Ϭ︡ϥρ ήϦϥʻϹІᴟ FT › ψʺ ὉϜḯϚ σ

σᾖל Ϭ ᴦ σṪ πΚϥάρϜʺ Τϣχ ЎАФχל ʾӱ“Υ

ήϦϥ πΚϥʻ 

 

3.3.1. ϹІᴟFT› ꜠ ṛ ΤϣᾋθⱧỘЌϱФ 

 

ϹІᴟ FT › ꜠πΚμοϜ ṛ̋ χὊↄ Τϣ Ф̋жрЕψ ṛ πΚϥάρΥ

ЀІЕ π πΚϥΥʺ НϱϷЫІχϹІᴟל Ϟ FT › χ πψʺ

γΰϜ ṛ σ τᾢ ήϦϥϜχπψσΜʻ 

НϱϷЫІϬᾖל ρβϥ ṛ ʾ ╩ἷχ SAF χᾝם Ϭ Ӄβϥθϛ N̋EDO

ⱧỘϬם☼βϥӟᴞχ͎ЌϱФχⱧỘ︠ τПϯзрϽ ₰Ϭ“μθʻ 

 

 ṛ ΤϣᾋθⱧỘЌϱФ ⱧỘṛ ˢ НϱϷЫІל ˣ 

͍ ЀІЕ῟ ϬΩ ΰθ ṛ ⱧỘ לЧйАЕ ḧ 9 t  

НϱϷЫІᾖל ͎ χ Ϭ τ

Μθʺ ӽ ╩ἷ ṛ ⱧỘ 

ЎАФ ḧל 1 t  

 

ⱧỘЌϱФ͍ʿЀІЕ῟ ϬΩ ΰθ ṛ ⱧỘ 

NEDOˮНϱϷЅϴАЕ ▀Ṫ ᵫ ˯ⱧỘ ˮ‰ ϹІᴟρ FT › τ

Ϣϥ НϱϷЅϴАЕ ОϱкАЕФжрЕχᾆẕᵫ ˯ 

 ̼ⱧỘ ẉόᵫ Ṫ  
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 ʾ╣ ῬỘᶴ꜠ᵓּזˢMHI ˣˮ ▒ᴟ꜠ ϹІᴟṪ ˯ 

  ʾ ⁯Velocysּז˗ ϵрЅИϯзрϽᶴ꜠ᵓˮּז ЫϱϼкЎарКи FT › Ṫ ˯ 

 

ⱧỘּיПϯзрϽχᵵ  

ʾϹІᴟṪ ẉό FT › Ṫ ζϦηϦψʺΜγϦϜϕϖḁ ήϦθṪ πΚϥʻ Нל

ϱϷЫІχϹІᴟ FT › χ ᴟτΚθϤʺОϱкАЕФжрЕχט ρΰοχІϾ˔

иϯАФם ΥẐϛϣϦϥʻ 

ʾЀІЕ πψʺ ṛ πΚϥϕς ϘΰΜʻ 

ʾ НϱϷЫІᾖל Ϭ τ ρβϥθϛ ᾖ̋ χ Ϟ Ὁᾖ χ Υ―ΠϣϦ

ϥʻ 

̙ϹІᴟФкЈІˢ ▒ᴟ꜠ ˣτνΜο 

ʾῇῬ πΚϥ FT › τ ΰθϹІχЯи ˢH2/CO Яи 2ˣϬ ϥθϛτʺϹІᴟ

πχ ϹІЄТЕ ᴂτϢμο H2/CO Ϭ ʻ 

ʾ ЧйАЕל ψ ↓ΰθ᷃ ЎАФˢל χṁ ψ 15̋ ˣϬ► ᴦ πΚ

ϤʺϹІᴟ 1ṁπЧйАЕ ψЎАФϬ t/ χ Ϭ“Ξʻ 

ЧйАЕל  300t/ ˢ9 t/ ˣΤϣʺИ˔Е SAF 38.6kL/ ˢ11,580kL/ ˣ ʻ 

 νϘϤʺ НϱϷЫІל 1tˢDBtˣΤϣ SAFϒχ Ḋ ψ 128L/t ʻ 

ʾ НϱϷЫІχל χӸΜψ Ϲ̋Іᴟτ ΰο ΦσֲốϬ ΠσΜΥ І̋жАϻрϽ

χḢ Τϣᵥ χᶎ Υ πΚϥʻ 

̙FT › ФкЈІˢVelocysЫϱϼкЎарКи FT › ˣτνΜο 

ʾ ᵺ FT ᴂṀψʺ Ṑ  16˙111kL/ ˢ4,770˙33,300kL/ ˣΥ πΚϥʻ 

ЧйАЕל 300t/ ΤϣʺИ˔Е SAF χ ▀ ρΰο 10.6kL/ χЗТЂΥ ▀ήϦ

ϥʻ 

ʾ ЎАФˢל 15̋ӟᴞˣΤϣ FT › ᵠל ϒχ Ḋ ψʺ194L/t ʻ 

 τΣΪϥ FT › ᵠל ΤϣЅϴАЕ ˢC8-C16ˣ ψΩ 70%  ̒

 νϘϤ › Ḋ ψʺ136L/t ʻs 10̋Ϭ ᷃ βϥρ 151L/t ˣ 

 SAFχ Ϭ 0.8ρβϥρʺ0.12t/tˢ Ḋ 12̋ˣ ρσϥʻ 

̙GHG ʾBECCSs Bioenergy with Carbon Capture and Storagex τνΜο 

ʾFT › ψ ᴂπΚϤʺϹІᴟ FT › ФкЈІ πϜᵰ Τϣ ᴥπ ρσϥ

Υ σΜθϛʺԁ τʺGHG ψ ήΜʻ 

άχθϛ C̋ORSIAχДТ϶иЕ πψʺ ▪ Ϭᾖ τ Μϥ › Ϲ̋Іᴟ FT ›

꜠χжϱТЂϱϼи GHG ψ 8.3g-CO2/MJ ρ♯▄ήϦοΜϥʻ ᵺ GHG

χ Υᾖ χ ʺ ФкЈІτϢϥϜχπΚϥʻ 

ʾCO2 ψ FT › τṄ ΰσΜχπʺ› ϹІϬ FT › τ βϥ τ CO2 Ϭ Ạβϥ

άρΥ πΚϥʻ╣ ῬỘχϢΞσ▒ ΦϹІᴟ Τϣ ήϦϥ› ϹІ χ

CO2 ψ Ӭτ ẠπΦϥθϛʺBECCSs Bioenergy with Carbon Capture and Storagex
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τϜ ΰθṪ ФʾкЈІπΚϥ S̒AFχ ᶓ ρσϥ Jet A-1Τϣχ CO2 ⌡ᾚ ψʺ

BECCSϬ― ΰθ ›τ 170g-CO2/MJ ρσϥʻ 

ʾϹІᴟ FT › ψԁ τʺHEFA Ϟ ATJ ꜠ρ ϓοЀІЕ‰πΚϥΥʺCCSτϢϥ

⌡ᾚ῟ᴮϬ ֳᴦ ρσϦωʺCO2 ⌡ᾚχ ῟ᴮψ HEFA ρ῀ᶑӟ ρσϥʻ 

 

σΣʺ ψʺCORSIA τΣΜο BECCSϬᶨ ΰθ CI ˢCarbon Intensityˣὓ▄

τḩβϥи˔иΥ ├ πΚμθΥʺˮ CORSIA Methodology for Calculating Actual Life 

Cycle Emissions Valuess 6 ʿ2025 6Ὦˣ˯ ᵠ τΣΜοʺCCSχὓ▄ Υ ṛ

├ ήϦθάρτϢϤʺBECCSτϢϥ GHG ⌡ᾚχ ֳΥᴦ ρσμθʻ 

 

ⱧỘЌϱФ͎ʿ НϱϷЫІᾖל χ Ϭ τ Μθʺ ӽ ╩ἷ ṛ ⱧỘ 

 

̙NEDO ⱧỘ НϱϷЅϴАЕ ▀Ṫ ᵫ ⱧỘ Ṫ ΰ ₰ 

ˮНϱϷЫІϹІᴟʾFT › τϢϥ ṛ ╩ἷ SAF Ṫ χםᾝᴦ ₰˯ 

☼ם̼  ʿԁ ∞ ϸ˔ЩрТкрГϰϯṐ   

 ̼ⱧỘṍḧʿ2024   

̼НϱϷЫІⱢᾛΥ ự̋ τ ḩἰʾ‚ἋḩἰχṌ χЂФжϱЎϴ˔рΥ ή

ϦοΜϥάρϬ Ὧτʺ ₰Ϭם☼ʻ ᴎ╦ᾉϬ Ῑ ρΰο ʻ 

 

ʿϸ˔ЩрТкрГϰϯṐ  

3-18 ⱧỘᵵ  

 

ϸ˔ЩрТкрГϰϯṐ ϒχПϯзрϽᵵ  

̙ϹІᴟ χ ꜠ 

ʾ НϱϷЫІϬᾖל ρβϥϹІᴟ χ ꜠ψʺ︠τˮ ꜠˯ρˮḧ ꜠ˢᵰ ꜠ˣ˯

τ ήϦϥʻ 
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ʿϸ˔ЩрТкрГϰϯṐ  

3-19 ϹІᴟ  ϹІᴟ ꜠χ ᶓ 

 

ʾ ⁯ πψʺFIT τϢϤʺ НϱϷЫІϬϹІᴟΰל βϥ ἷχϹІᴟ

ˢVolter זּ χ CHPˣΥ ẉΰθʻ 

ʾFT › τ ΰθ H2/CO Яи ψ 2πΚϥΥʺVolter χ ἷ CHP π ΜϣϦϥ

꜠ϹІᴟπψ ʺH2/CO ψ 1πΚϤʺḧ ꜠ϹІᴟπψ 2πΚϥʻ 

꜠πΚμοϜЄТЕ ᴂϬ ᴥβϦω H2/CO Ϭ  βϥάρψᴦ πΚϥΥ Ṍ̋

ϹІᴟ χᵠ ˢ Ạ χ ᴥḯϚˣψЀІЕ πᾝם πσΜʻᴠτ ἷ

CHP Ϭ βϥ ›ʺH2/CO 2Υ ϣϦϥ Ṑ χᵫ Υ ρ―ΠϣϦϥʻ 

 Ϣμοʺ NEDO ⱧỘπψḧ ꜠ˢ2,000kWṛ ˣϬ ΰθ ₰Υ“ϩϦθʻ 

 

̙ ▀ṛ ʾ ˢ НϱϷЫІΤϣל SAFϒχ Ḋ ˣ 

ˢ̞ӟᴞχ ψ Ὧχ ›ʻ ФжрЕπψ 5˙10̋ χ ᴞτ Ӫˣ 

ʾԁ τ F̋T › τϢϤ ήϦϥ ᴟ χᶤ›ψ ASFs Anderson-Schulz-Floryˣ

τ ΞθϛʺЅϴАЕ ρσϥ ḧ ˢC10˙C21ˣΥ 6ᶤϬ ϛϥʻ 

 

ʿϸ˔ЩрИв˔Ежи Ṫ ЈрЌ˔ 

3-20  FT › τϢϤ ήϦϥ ᴟ χᶤ› 
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ʿϸ˔ЩрТкрГϰϯṐ  

3-21 ASF τ Ξ FT › Ϭ►μθ › 

 

ʾ ╦ ᶘ ễ Υᵫ χ θσ‰ FT› Ϭ►Ξ ›ʺ ᴟ χᶤ›ψASF

Ϭ ϤʺЅϴАЕ ρσϥ ḧ ˢC10˙C21ˣ Υ ΦΨ‰Ϙϥʻ 

ˢ̞ӟᴞχ ψ Ὧχ ›ʻ ФжрЕπψ 5˙10̋ χ ᴞτ Ӫˣ 

 
ʿϸ˔ЩрТкрГϰϯṐ  

3-22 θσ‰ FT › Ϭ►Ξ › 

 

ʾNEDO ⱧỘ ₰τϢϤʺ ṛ ρΰοʺ12,759 t/ ˢ43.7t/dˣχЎАФΤϣ FT

10kL/dˢ2,920 kL/ ˣΥ ήϦϥ♯▄Ὣᴮρσμθʻ 

ʾ ЎАФˢל 25%ˣΤϣ FT χ ψ 0.23 kl/tˢ ᷃Ḋ▄βϥρ 0.31 kl/t ˣ̋ Ϙ

θ FT ΤϣЅϴАЕ χ ψ 0.87kL/kL πΚϥʻ 

 Ϣμοʺ ЎАФˢל ᷃ˣΤϣЅϴАЕ χ › ψ 0.27kL/t ρσϥʻ 

SAFχ Ϭ 0.8ρβϥρʺ ЎАФΤϣל SAFϒχ Ḋ ψ 0.21t/tˢ21̋ˣ ρσ

ϥʻ 

 

̙ ЀІЕʾGHG  

ʾ ФжрЕπ ήϦϥИ˔Е SAFχ χЀІЕψ L/ד600˙500 ρ ʻ 
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χ ᴣᶊψ L/ד330˙260 Ϭ ρβϥʻs FT мАϼІ χ χ ψ׃

― χᴣᶊˣ 

GʾHG ψ 13.4g-CO2/MJ ʻsBECCSτϢϥ ή̋ϣσϥ GHG ᾚψ ᾁ Υ ˣ 

 

ӟ χ ὯϬᾕτʺ τṪ Υ ΰθⱲ πχЀІЕ♯▄ψ 3-23 χρΣϤ  ̒

̙ CAPEX 22ᴑדχ  

ʾὺᴒϞ χ ψ ᵰʻ 

̙ OPEX ᶛ 152ᴑדχ  

ʾФжрЕְ֫ṍḧʿ20 ḧ 

ʾᾖ ʿ ЎАФ t/ד12,000  

  

ʿϸ˔ЩрТкрГϰϯṐ  

3-23 ϹІᴟ FT › χ CAPEXʺOPEX♯▄  

 

ӟ χПϯзрϽ τϢϤʺϸ˔ЩрТкрГϰϯṐ Υ ₰ ρΰθⱧỘχ ›ʺ

ρβϥ НϱϷЫІΥל ᶓ πΚϤʺ ᶓ ṛ σФжрЕπ ᴦ ρ―

ΠϣϦϥʻᾝⱲ ʺ58 Ὧχ 2,000kW ṛ χ НϱϷЫІל Υ FIT/FIP Ϭ Ϊ

οΣϤʺάχṛ πΚϦωʺ ⁯ᶆ τ ╩βϥΤθκπ SAFχ ⱧỘΥῲΥϥάρϜ

―ΠϣϦϥʻ 

ӟ ϢϤʺ ЎАФχל ᶆ πψϹІᴟ FT › ꜠τϢϤ FT ϘπϬ

ΰʺζϦϬ τ ΰʺ τ‰ σל SAFϬ βϥρΜΞˮ ╩ἷⱧỘ˯χᴦ

Υᶎ ήϦθʻ 

 

3.3.2. ˮϹІᴟʾFT› ˯ⱧỘὓᵊ  

άάπψʺNEDO ⱧỘτϢϥ ṛ σϹІᴟ FT › Ṫ ᵫ Ṫ τνΜοПϯзрϽ

Ϭ“μθʻ 

 

 NEDOˮⱱ ᴦ σ‚Ἃ ˢSAFˣ χӗ ʾ῟ σ ▀Ṫ ᵫ ⱧỘ˯ 

ˮ ᾉ Ɫᾛʾל ṏ Ϭᾖ ρβϥϹІᴟʾFT › Ṫ τϢϥ ╩ἷ ▀

SAF Ṫ ˯ 

☼ם̼  ʿгЗϱГАЖὓᵊᶴ꜠ᵓּז 

276.9
13%

349.2
16%

343.0
15%668.8

30%

584.1
26%

ϹІᴟ

ϹІ

FT›

ˢ ӡʿ ˣד

6,321
41%

1,797
12%

2,859
19%

1,561
10%

766
5%

1,912
13%

ᾖ

Ὧ

ᾚᴣ Ẁ

ЮрГЗрІ
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ˢ ӡʿ ˣד
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  Ӧ ʿ ṐᵣῬỘʾϸ˔ЩрТкрГϰϯṐ  

̼ⱧỘṍḧʿ2025˙2029  

 

ʿгЗϱГАЖὓᵊ 

3-24 гЗϱГАЖὓᵊτϢϥ NEDO ⱧỘϱЮ˔Ѕ 

 

̙гЗϱГАЖὓᵊּזτ βϥПϯзрϽχᵵ ˢ ᴟⱲ χ ˣ 

ʾ2030 ṍτОϱкАЕФжрЕ ψⱧỘФжрЕχ֫ ᵫ◐Ϭ ρβϥʻ 

ʾ НϱϷЫІל 19 Ерʺ Фж 2 ЕрϬᾖ ρΰοʺFT ▀ ψ 3 kL/

ρ ʻ ᾖל πψ χ Υ ΰ FT › χ Υ Μθϛʺ ФжτϢ

Ϥ Ϭ βϥὓᵊʻ 

ʾ πψʺᾖזּ χ ʾ ʾϹІᴟʾFT › τ Ϙϣγ F̋T ϬϯАФϽй˔Ж

ΰοИ˔Е SAF Ϙπ“ΞΤ ΤϬᾁ ʻs ṛ ԁḤ ▀Ϭ◗ΰβϥⱧỘЯДи  x

ϹʾІᴟ ˢ ṐᵣῬỘ χx ꜠ψʺ ꜠˗ ḕ πΚϥʻ χϹІᴟ πψʺ 

ЎАФχЂϱЇʾל χẨ ӤΥῲΜʻs ЎАФϬζχϘϘ ᴦ ˣ 

ʾ χΰזּ ˢ20MWˣψ CAPEX 125ᴑד πΚϤ S̋AF ▀ФжрЕψζϦӟ

χỲᶛρσϥᾋ₅ϙʻ 

 И˔Е SAFχ ᴣᶊψ L/ד500 ӟᴞϬ ρβϥʻ 

ʾϹІᴟ ψʺ ⁯χṌ НϱϷЫІל Ϭᵠ βϥάρΥ ήϦϥʻ πψ

χ Υ ḚπΚϥχτ ΰο Ϲ̋Іᴟ πψ ᴲ ᷂ρΜΞӸΜχϙπΚϤʺ

ᶓ ᵠ Υ Ӭρ◘ϩϦϥʻ 

 

3.3.3. ϹІᴟFT›  NEDOⱧỘ  

άάπψʺNEDO ⱧỘτϢϥζχ χ︠σϹІᴟ FT › Ṫ ᵫ χ Ϭ“μθʻ 
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ʾNEDO  НϱϷЅϴАЕ ▀Ṫ ᵫ ⱧỘ ם Ϭ αθЂФжϱЎϴ˔рЯДи

χ   

НϱϷЫІϹІᴟ FT › τϢϥ SAF ΣϢόЂФжϱЎϴ˔р   

 ̼ⱧỘᵵ ʿНϱϷЫІϹІᴟ FT › τϢϥ Ộṛ πχם τϢϤ SAFϬ

ӗ ΰο βϥρρϜτʺᾖ Τϣ SAFχϵϯжϱрϒχằẚϘπχЂФжϱ

Ўϴ˔р τνΜο  βϥʻ 

☼ם̼   

 JERA̋ ╣ ῬỘʺ ϵрЅИϯзрϽʺӠ Ⱨʺ Ἃ ˢӦ ˣ 

 ̼ⱧỘṍḧʿ2021˙2022 ˢТϴ˔Ї 1π ˣ 

 
ʿJERA 

3-25 ⱧỘᵵ  

 

ʾNEDO  НϱϷЅϴАЕ ▀Ṫ ᵫ ⱧỘ ם Ϭ αθЂФжϱЎϴ˔рЯДи

χ   

BECCSϬᶨ ΰθϹІᴟ FT › ФкЈІτϢϥ SAF Ṫ χРЅКІЯДиᾁ  

☼ם̼   

╣ ῬỘᶴ꜠ᵓּז 

 ϵрЅИϯзрϽᶴ꜠ᵓּז  

 ̼ⱧỘṍḧʿ2023˙2024  
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ʿNEDO  

3-26 ⱧỘᵵ  
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3.4. Co-ProcessingˢẶ ˣτϢϥSAFχ  

 

ԁ τИ˔Е SAF χ ψ‰ᶛπΚϤʺ ṛ τϜԁ χⱲḧϬ βϥʻ

άϦψ SAFτᾢϣγʺ χНϱϷׁ τϜẶ χᴿ πΚϥʻάχθϛʺṌ χ

Ϭᶨ ΰʺ χᴟ ᾖ ˢᾖ ρx χНϱϷЫІᾖ ϬẶ ˢCo-

Processingʿ ЀФкЈАЄрϽʻЀФкρ βˣΰʺSAF χ ʾ ׁ Ϭ

βϥ︡ ϙΥᴆ ⁯Ϭ τ‰ϘϤννΚϥ A̒TJϞϹІᴟ FT › ꜠τϢϤ ή

ϦθИ˔Е SAFρ ΰοʺЀФкτϢϤ ήϦθ SAFϬˮẶ SAF˯ρᾦϐʻσ

ΣʺЀФкζχϜχψʺᵤᵰπψβπτԁ σṪ πΚϥΥʺ ⁯ χ πψʺᾖ

Ϭ ϩγЀФкψ“ϩϦοΜσΜʻ 

 

 

ʿϸ˔ЩрИв˔Ежи Ṫ ЈрЌ˔ 

3-27 ЀФкτΣΪϥᾖ ЪϱрЕ 

 

ЀФкτϢϥ SAF ψ ASTM D1655 AnnexA1 τΣΜοṛ ήϦοΣϤʺᾝⱲ ʺ͏

νχ ḊФкЈІʾᾖ χ ›δΥ ήϦοΣϤʺ► πΦϥᾖ ʺ ФкЈІʺΩ

₤› τ ᾢϬ ΪοΜϥʻᾝⱲ ʺЀФкτϢϥ SAF τνΜοʺ НϱϷЫІϬל

ρΰθФкЈІψʺ 3-2χΞκˮ τΣΪϥ FT ᴟ χẶ ᴟ ˯

τᾢϣϦϥʻ 3 π ⁮ΰθ FT χ► Υᴦ πΚϥʻ 

Ϣμο ῇ̋ βϥ НϱϷᾖל ϬЀФк SAFχᾖ ρΰο► βϥτψ Ϙ̋γψ ASTM 

D1655 AnnexA1 χ ṛ Υ ρσϥʻ 

 

3-2 ASTM D1655 AnnexA1  ЀФк SAF ФкЈІ 

ḊФкЈІ ᾖ  Ω ₤›  
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τΣΪϥϵІГ

иρ♦ ▒χẶ ᴟ  

ρẶ ήϦθ ♦Ͻ

з˔І 

͑̋ 

τΣΪϥ FT

ᴟ χẶ ᴟ  

ρẶ ήϦθ FT

ᴟ  

͑̋ 

НϱϷЫІχẶ ᴟ   10% 

ʿϸ˔ЩрИв˔Ежи Ṫ ЈрЌ˔ 

 

ᾝ“χ ASTM D1655 AnnexA1 τṛ ήϦθΩ ₤› 5̋/ 10̋ψʺ ρΰοᾋϦω

ΜρᾠΠϥΥʺ πχ Ϭ―ΠϦω τ Φσ ρσϥρ―ΠϣϦϥ ᾝ̒∕ʺ

ԁ χ ᴲ πψ НϱϷЫІˢЎАФל ˣϬ Μ ˢ5̋σςˣπ₤ ήδ

οΜϥΥʺ ᴲ π► βϥ Υ ΦΜάρΤϣʺ ►ЎАФχל ψ

Φσṛ ρσμοΜϥʻ τΣΪϥ НϱϷᾖל χЀФкψʺ ᴲ НϱϷ

ЫІ₤ χˮׁ ˯ χϢΞσϜχρᾠΠϥʻ 

χ ψ χӗ ʾӗ ỘϬΩ ♪ΰοΣϤʺ θσᾖ χ► τψ τ

πΚϥρᾠϩϦοΜϥʻΤνᾥΜ Ϝ Μθϛʺᴠτ₈ῇʺASTM D1655 AnnexA1 τ

ΣΜο НϱϷᾖל Ϭᾖ ρβϥЀФкΥ ήϦθ ›πΚμοϜʺ χ₤› ψ

ΜϜχρ ήϦϥʻ 

ᴠτ⁯ π ФжрЕ 1‹ṐΥ 2030 ωτםᾝβϥρΰοϜʺ χ ϒχ

ᵫϞ₤› χ ᴥτϢϥ НϱϷᾖל ЀФк SAF ▀ χᶈ ψ 2̋040 ӟ‭ρ

ήϦϥʻ 

σΣʺЀФкψЅϴАЕ πχ₤›Ṫ πΚϥθϛʺЀФк SAFψИ˔Е SAFρχ

ˢЀФк SAFρИ˔Е SAFχ₤›ˣΥᴦ πΚϥʻ ψᴠ χ πΚϥΥʺИ˔Е

SAF50%˴ЀФк SAF50̋ˢ45%ᴟ ˴5̋  НϱϷЫІˣχϢΞσל Ϝ―ΠϣϦ

ϥʻ 

 

НϱϷЫІχל .3.4.1 ᴟ 

 

НϱϷЫІϬᾖל ρΰοЀФкτϢϥ SAFϬ βϥθϛτψʺϘγ НϱϷЫל

ІϬ ᴟβϥ ΥΚϥˢάάπψ FT › ꜠Ϭ Ψˣ̒ άχϢΞτ НϱϷЫІϬᾖל

ρΰο ήϦθ Ϭʺˮ НϱϷᾖל ˯σςρᾦϐʻ τϢμοψʺ НϱϷᾖל

ϬζχϘϘ ήδϥάρϜᴦ πΚϥΥʺ πЀФкϬ“Ξθϛτψʺ

Υ ᴦ σ ʾ τⱧל τ Ϭ“Ξ ΥΚϥʻ НϱϷᾖל ψ τ▒ χ

Υ Ψʺ χếΜ πΚϥθϛʺ χ Ϭ Ωθϛʺ ▒ χ “Ξ

άρΥ πΚϥʻ 
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НϱϷЫІϬᾖל ρΰοНϱϷᾖ Ϭ βϥФкЈІτψ ˑσϜχΥΚϥΥʺ

ρΰοʺˮ ᵔ ˢPyrolysisˣ˯Ϟˮ ׁᴟ ˢHydrothermal liquefaction, HTL ˣ˯

ΥΚϥʻ Ϭיּ ᶓβϥρʺ ᵔ ψ τṪ М˔ЖиϞ ЀІЕΥ Ψ β̋π

τԁ ᴟήϦοΜϥΥʺ ᵔ τϢϤ ϣϦθ НϱϷᾖל ψ πΚϥ▒

Υ Μˢ50̋ ˣρΜΞᴿ ΥΚϥʻ ʺ ׁᴟ ψ τ▒ Υ Μˢ6˙

18̋ НxϱϷᾖ Ϭ ϥάρΥπΦϥρΜΞЮзАЕΥΚϥΥ Ṫ̋ πχМ˔ЖиΥ

ΤσϤ‰Ψʺ ЀІЕϜ‰ΜρΜΞᴿ ΥΚϤ ά̋χם ᴟτψ χ Ϭ βϥρ―

ΠϣϦϥʻάχθϛʺ ψ ᵔ χ► Υ ήϦϥʻ 

ΜγϦχ Ϝ НϱϷᾖל ψ▒ χ Υ Ψʺ χếΜ πΚϥθϛʺ

▒ χ Υ πΚϤ ά̋Ϧτ Μ χ Υ ρσϥάρΥ Ṫ̋ ʾЀІЕ

πχΩ χᴿ πΚϥʻ 

ᾝⱲ ʺ ⁯ π НϱϷЫІל ᵔ Ϭ ▀ΰοΜϥּזψ Μρ―ΠϣϦϥʻ 

 

3.4.2. τΣΪϥЀФкχ  

 

ЀФкτϢϥ НϱϷЫІΤϣל SAFϒχ Ḋ ψ Ὧⱳ π ΦΨ ϩϥΥʺԁ

τ НϱϷЫІΤϣχНϱϷᾖל Υ 50̋ πΚϤʺάχΞκʺЅϴАЕ

Υ 20% ρ βϥ ›ʺ › ψ 10̋ ρσϥʻάχ ›ʺЅϴАЕ χ

Ϭ 0.8 ρβϥρʺ100 BD t -χ НϱϷЫІΤϣל SAFΥ 12.5kL ϣϦϥάρρ

σϥʻ 

 

3.4.3. ṛ ╩ἷⱧỘχᴦ  

 

 χρΣϤʺ НϱϷЫІϬᾖל ρβϥЀФк SAFχ ψʺ НϱϷᾖל χ

ρʺζχῇχẶ ˢЀФкˣρΜΞ͎νχФкЈІΤϣ ΰοΜϥʻЀФк ꜠τϢ

ϥ SAF τνΜοϜʺФжрЕẉόⱧỘϬ ṛ ᴟΰοЀІЕЍϳрϬ ϥάρψ ׃

πΚϤ ῇ̋Ῥ χЀФкζχϜχψṌ χ Ϭ βϥθϛʺ ṛ ᴟψ ήϦ

σΜʻ 

 ʺ Ῥ χ НϱϷᾖל ψ τ ṛ ʾḛӬσ π βϥάρΥᴦ πΚ

ϥ ά̒χθϛʺ НϱϷЫІᾖל χ τ ΰθᶆ ӽπ Κ̋ϥ χ χל НϱϷל

ᾖ Ϙπ ΰʺζϦϬ τ ϛοϘρϛοЀФкˢẶ ˣϬ“ΜʺЅϴАЕ τ

ΰθ βϥρΜΞⱧỘΥלϘπᵠל βϥᴦ ϜΚϥ ά̒χ ›ʺ ЎАФל χ
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ӽπψ SAFτ σϽй˔ЖϘπ⌠Ϥ Ϋϥ Υ Μθϛʺ Ϟ ιΪπσ

Μׁ ˢЅϴАЕ ӟᵰχׁ ϜḯϚˣρΜΞ ΰΜˮ ῢ˯τσϥρṍ ήϦ

ϥʻ 

 

НϱϷЫІל .3.4.4 ᵔ χᵤᵰ Ⱨ  

 

ϷжрЍχ BTG ʺψזּ НϱϷᾖל χԁνπΚϥˮ‰ ᵔНϱϷϷϱиʿFast 

Pyrolysis Bio OilˢFPBOˣ˯ χ Ṫ ᵫ Ϭ“μοΜϥʻ ꜛזּ π FPBO χ ψ“ϩ

γʺFPBO ФжрЕϬ ὓ☼ῬˢЌ˔рϺ˔πԏΦ ΰˣβϥⱧỘЯДиρΰοΜ

ϥʻ τϢϥזּ ▀ФжрЕψϷжрЍʺТϰржрЖʺІϳϴ˔Дрπᴶ πΚϤʺΜ

γϦχФжрЕϜ FPBO ▀ ψ 24,000t/ πΚϥʻᾝⱲ ʺάχ FPBO ψ SAFτψ►

ήϦοΣϣγʺ Щϱж˔π ήδˢ₤› 1̋ ˣ̋ CO2 χ⌡ᾚ├ρ

ΰοᶨ ήϦοΜϥʻ 

χזּ  Ṫ πψʺ НϱϷЫІᾖל χ ᴛ ψᵵφ500̆̋ Ⱳḧψ 2

πΚϤʺ‰ ᵔχԁνρӡ ΪϣϦϥʻ πψזּ FPBO ▀ФжрЕχ σṛ

ρΰοʺ НϱϷЫІל 3.6 tˢ 2.5˙3̋ˣΤϣ FPBO2.4 t χ Ϭ ΰο

ΣϤʺ НϱϷЫІχḢל πψˮ ṛ ˯ρᾦϐϓΦṛ ˢ̞ Ḋ▄π 5MW χ

ṛ ˣρᾠΠϥʻϱИЄаиЀІЕψ 40˙50ᴑד ρσϥΥʺ Ϭ⁯▀ᴟβϥάρτ

ϢϤ ᾚᴦ ρᾠϩϦοΜϥʻ 

ФжрЕψזּ ЎАФs ‰ σЎАФ Ϭx ᴦ πΚϥΥ Ϲ̋Іᴟ ᴂ τ β

ϥ τʺФжрЕ χ᷃ π Ϭ 2.5˙3̋τᴞΫϥʻФкЈІ π βϥ ▀ π

ΚϥЎа˔Ϭ ЎАФχ᷃ל ᾛρβϥάρτϢϤʺᵰ ΤϣχϵКиϻ˔ ψᾖ

πΚϥʻ 

НϱϷᾖל χԁνπΚϥ FPBO χ▒ ψ 45% ʺpH 2˙3 ρ▒ πΚϥθϛʺ

ếΜ Ϭⱱν ά̒χθϛ F̋PBO Ϭ ᵬ τӗ ᴟήδ ▒̋ Ϭ ẠβϥάρτϢϤʺ

ˮHPOˢHydrotreated Pyrolysis Oil ˣ˯ ρΰοΜϥʻ▒ Љкρσμθ HPO ψ π

ΰʺЅϴАЕ ˢSAFˣ̋ ЗТЂʺДϰ˔Љиˢ ˣ Υ ήϦϥʻ ψ

SAF 50̇ 55%ʺЗТЂ 15%ʺДϰ˔Љи 30˙35̋ ρήϦϥʻ 

ϢμοʺάϦϣФкЈІ χ ʾ χᵵ▄ϱЮ˔ЅρΰοψӟᴞχρΣϤπΚϥʻ 

НϱϷЫІᾖל     ̠ FPBO ̠ HPO  ̠ SAF 

      900t-DB       600t   200t   100t 
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ʿBTG  זּ

3-28  FPBO Τϣ SAF ϒχ Ḋχ Ϧ 
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3.5. ⁯ χSAFФжрЕχᴶ ệẉόὓᵊ 

 

ᾝⱲ ῝ ήϦοΜϥ⁯ χ SAF ФжрЕχὓᵊˢ̞ЀІЯ ≈ Фжр

Еψ֫ᵫↄϙˣψ 3-29χρΣϤπΚϤʺSAFχ ▀ ψ 6ФжрЕ›ὓπ 113 kL/

πΚϥʻ6ФжрЕχ SAF Ṫ ψ HEFA ρ ATJˢ 1 НϱϷϵЌЛ˔иˣχϙ

ˢ̞ˣπΚϤʺϹІᴟ FT › ϞЀФкχὓᵊψ῝ ήϦοΜσΜʻs ̞ԁ ʺ 2 Н

ϱϷϵЌЛ˔иχם ΚϤˣ 

ᶆФжрЕχ ▀ṛ ψΜγϦϜ ḧ ˙ kL πΚϤʺЀІЕ πψάχ χ

ṛ χ ΦήΥ ρᾠϩϦοΜϥʻ 

 

 

ʿNEDO  

3-29 SAF⁯ ФжрЕχὓᵊˢ2030 ₇Ϙπˣ 

 

НϱϷϵЌЛ˔иל  ⁯ ▀ФжрЕχὓᵊʾ   

 

⁯ τΣΜοʺᾝⱲ ῝ ήϦοΜϥ НϱϷЫІϬᾖל ρβϥНϱϷϵЌЛ˔и

χ ▀ФжрЕˢ̞ОϱкАЕФжрЕϬ Ψʻ ḧ 1 kL ӟ χӛὯˣχὓᵊẉό

  ψӟᴞχρΣϤπΚϥˢ 2 3ϣΤ‮ ʾ™Ἷˣ̒ ԁ ψᶎ σὓᵊπψ

σΨʺ₈ῇχ ệⱳ πψʺᶆּזχἇ σ ϞⱲṍψ ϩϤ ϥρ―ΠϣϦϥʻ 

σΣʺНϱϷϵЌЛ˔иΤϣ SAFϒχ Ḋ ψ 5ᶤ πΚϥθϛʺάϦϣНϱϷϵЌ

Л˔иΤϣ ᴦ σ SAFχ ψάχ ρ―ΠϣϦϥʻ 

 

̗ᴈ◓ HD  

  2030 Ⱳ ʿНϱϷϵЌЛ˔и 10 kLʺ ׁϬ 20 t ằẚ 

  2033 ʿЪз ▒Ϭ t/  
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  ̞ πψזּ S̋AFτᾢ δγʺ ׁ ϵ̋ЌЛ˔и Ъ̋з ▒σς χ ῢϬ ΰο

ΣϤʺНϱϷϵЌЛ˔и 10 kL ψԁνχ ӗρήϦοΜϥʻ 

 

̗ ♠ʺGreen Earth Institute  

  2030 ₇ϬЌ˔ϿАЕτʺ ▀ kL ӟ χНϱϷϵЌЛ˔и ▀ 

 

̗ ỘʾйрЁ˔ 

  2027 ϘπτНϱϷϵЌЛ˔и ḧ 2 kL χ ▀Ϭ ◙βʻ 

 

̗ ᴈ ♠ 

  2030 τ ḧ kL ṛ χ χᴶ Ϭ ◙β 
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4. CORSIAᶊ ˢCORSIA Eligible FuelsʿCEFxχᵵ  

⁯∑‚Ἃ τΣΜο I̋CAO Υ ϛϥ GHG ⌡ᾚṰ Ϭ “βϥθϛτψ I̋CAO χ

ϛϥ CORSIA ᶊ Ϭ► βϥ ΥΚϥʻ 

 

4.1. CORSIAᶊ ˢCORSIA Eligible FuelsʿCEFxχᵵ  

⁯∑ ḧ‚ἋṐḩˢICAOˣπψʺ⁯∑‚Ἃ τΣΜο GHG χ⌡ᾚϬ ϛϥθ

ϛʺ2024 ӟ‭χCO Ϭ 2019 Ⱳ χ 85̋ τ ΠϥρρϜτʺ ṍ ρΰ

οʺ2050 Ϙπχϸ˔ЩрИв˔ЕжиϬ ◙β Υ⅜ ήϦοΜϥʻICAO πψάχ

τΰΪοʺCORSIAˢCarbon Offsetting and Reduction Scheme for International 

Aviationʿ⁯∑‚Ἃχθϛχϸ˔ЩрʾϷТЈАЕΣϢό⌡ᾚ ˣϬ├ ΰʺ֫ ΰοΜ

ϥʻ 

 

ʿ⁯ ῖ  

4-1 ⁯∑‚Ἃ χ GHG ⌡ᾚ  

 

‚Ἃ χ CO2 ⌡ᾚ├ρΰοψʺ֫‚ χᵠ ʺ Ṫ χᶨ ʺSAFχᶨ Υ

ήϦοΜϥΥʺάϦϣχ σ⌡ᾚ τϢμοϜ⌡ᾚ Ϭ πΦσΜ ›ψʺ

CORSIA Υ ϛϥϸ˔ЩрϼйЅАЕτϢϥϷТЈАЕˢ ╙ˣϜᴦ ρήϦοΜϥʻ 

CORSIA ψТϴ˔Їτ Ϊο֫ ήϦοΣϤʺᾝ∕χ 1Тϴ˔Їˢ2024˙2026 ˣπ

ψʺꜛ ╥ᴥ⁯πΚϥ χⱧỘּיτψ Ϭ βϥṰ ΥᴿδϣϦοΜϥ Ϙ̒θ

2 Тϴ˔Їˢ2027˙2035 ˣπψʺᾖ βϓοχ ICAO ᴥ ⁯τ⌡ᾚṰ ΥᴿδϣϦϥ  ̒
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CORSIA πψʺSAFχᾖ Ϟ ʺζχḚ τνΜοԁ χṁ Ϭ ΪοΣϤʺ

‚ἋᵓּזΥ CORSIA χṰ Ϭ ︢βϥθϛτψʺCORSIA ᶊ ˢCORSIA Eligible 

Fuelsʿ CEFˣϬ► βϥ ΥΚϥʻ 

ICAO πψʺCORSIA χи˔иϬ ϛθ Ϟ CORSIA ︢χθϛχ︣ ʺCORSIA 

ᶊ ˢCEF τx ΰοẐϛϥⱱ ᴦ ṁ Ϭ ϛϥ Ϭ⌠ ΰʺ Ⱳ  Ϭ“μο

Μϥʻ πψάϦϣχ CORSIA τḩ βϥԁ χ Ϭ CORSIA ρᾦϐʻ 

ICAO χ CORSIA χԁνπΚϥˮ CORSIA Sustainability Criteria for CORSIA Eligible 

Fuel˯s ᾝⱲ χΩ ψ 2025 6Ὦχ 4 ˣπψʺCEFτ ΰοẐϛϥⱱ ᴦ ṁ

Ϭ ϛοΣϤ ᾝ̋Ⱳ χṁ ψ 4-1χρΣϤπΚϥs ψⱢᾛϵКиϻ˔

├ ӦԌᵓⱧ ộτϢϥˣ̒ ⱱ ᴦ ṁ χи˔иẉόζχ χ CORSIA ψʺ

Ω χ ᾋϞД˔ЌϬ ϘΠ ⱳ  ήϦϥϜχπΚϥʻ 

 

4-1 CORSIA ⱱ ᴦ ṁ ˢ2024 ӟ‭ˣ 
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ʿCORSIA Sustainability Criteria for CORSIA Eligible Fuel  

 

Ϙθ CORSIAπψˮ ⱱ ᴦ ІϺ˔Эs Sustainability Certification Schemesʿ SCSx˯

ϒχ ᶊ ʾ ẐⱧϬ‮ ϛθ Ϭ ϛοΣϤ C̋EFψ ICAO Υ βϥ SCSτϢ

ϥ Ϭ︡ βϥ ΥΚϥʻ ʺSCSψʺISCCρ RSBχ͎νιΪπΚμθΥʺ2024

10Ὦτԁ זּ ᵤⱧẸᵓˢClassNKˣΥ 3νϛχ SCSρΰο ήϦθʻ 

 

 

ʿϸ˔ЩрИв˔Ежи Ṫ ЈрЌ˔Ϭԁ  

4-2 ICAO ρ SCS χḩἰ ϱЮ˔Ѕ 

 

άϦτ Μʺ2025 7 Ὦτ › ẸᵓˢJABˣΥ Ộ Ϭᵫ◐ΰʺϘθ

ᵤⱧᾁ Ϻв˔ϵϱᶴ꜠ᵓּזΥ ᵺ χ Ϭ“Μʺ Ộ Ϭᵫ◐ΰθ ά̒ϦτϢϤʺ

SAF Ϭ ο⁯ χṐḩπḁὫπΦϥ Υ μθʻᾝⱲ ʺSCSḩ ψβϓοֽ

ᵤⱧᾁ Ϻв˔ϵϱ 
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π⌠ ήϦοΜϥΥʺự τ ClassNK SCS ḩ χ Υ῝ᵫ ρ ⁮ήϦο

Μϥʻ 

 

 

ʿ ᵤⱧẸᵓ 

4-3 ClassNK SCS ІϺ˔Эχᵵ  

 

CORSIA πψ ᵦẶ σṁ σи˔иϬ ϛοΜϥΥ ᶆ̋ SCSψ CORSIA

Ϭṁ ρΰσΥϣʺᶆ SCSΥζϦηϦ ꜛτʺCEFχ ṛᾖ ʾ χ ẉό CORSIA 

︡ τḩβϥ Ϭ ϛοΜϥ ν̒ϘϤ C̋EFρΰο ήϦϥᾖ χ Ṱ ψ S̋CS

τϢϤζχ⇔ τΣΜο ӸΥ α ϥάρϜ ήϦοΜϥʻ 

 

4.2. CORSIA SAFχGHG ДТ϶иЕ  

 

CORSIA χ︠ χԁνπΚϥ GHG ⌡ᾚτνΜοʺCEFψʺ‚Ἃ χЦ˔Іжϱр

χ ρ ᶓΰοʺжϱТЂϱϼиЦ˔Іπ σΨρϜ 10%χ χ GHG ⌡ᾚϬםᾝβϥ

άρΥṁ ρήϦοΜϥʻCEF χ ᶓ ρήϦϥᴟ ‚Ἃ χжϱТЂϱϼ

и GHG ρψʺЅϴАЕ ʿ89 gCO2e/MJ ʺ‚ἋϹЊзрʿ95 gCO2e/MJ πΚϥʻ 

CORCIA πψʺSAFχжϱТЂϱϼи GHG ˢLCEFʿgCO2e/MJˣϬ 

  LCEF = core LCA value + ILUC - emission credits 

χὓ▄꜠τϢϤ▄ ΰοΣϤʺˮ core LCA˯ρψНϱϷЫІᾖ χ⅝ Τϣ Ϙπ

χжϱТЂϱϼи GHG πΚϤʺˮ ILUC ρ˯ψ ᴟτϢϥ GHG

ˢ ᴟρḧ ᴟρϬḯϚˣπΚϥʻ 
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4.3. CORSIAχЪЅГϰУзІЕ 

 

CORSIA πψʺᾖ Ϭˮ︠▀ ʾ ▀   (primary product, co -product) ˯̋ˮ ▀ ˢby-

productˣ˯ʺˮ ▪ ˢresiduex ˯̋ˮ ṏ ˢwastex ˯τ ΰοΣϤʺ ▀ ʾ▪ ʾ ṏ

χ͏Ỹ τνΜοψʺ ILUC Ϟᾖ ⅝ χ Ϭ― βϥ ΥσΜˢνϘ

ϤʺGHG 0ˣρΜΞʺGHG ▄ χ ΦσӸΜΥΚϥʻ ▀ ψᵵφӟ

ᴞχϢΞτ ṰήϦοΜϥʻ 

ʾ ▀ ʿὊↄᴣ ΥΚϤʺằẚτᴣᶊ ΥσΜ  

ʾ▪ ʿὊↄᴣ ΥϕρϭςσΨʺằẚτᴣᶊ ΥσΜ 

ʾ ṏ ʿὊↄᴣ ΥσΨʺằẚτᴣᶊ ΥσΜ 

▀ ʾ▪ ʾ ṏ χ͏Ỹ τνΜοψЪЅГϰУзІЕἹ꜠ˢ 4-2ˣτϢϤᾖ Υ

ήϦοΣϤʺˮ ▪ ˢForestry residuesx ψ˯▪ ˢresiduex τỸ ήϦϥ C̒ORSIA

ЪЅГϰУзІЕπψʺForestry residuesχ⇔ ρΰοʺBarkˢ ˣϞ Branchess ♀ˣ̋

Pre-commercial thinningsˢ Ộ ⅜ χḧ ∙ˣ ΥḯϘϦϥʻs 4-2πψ НϱϷЫל

Іτḩἰβϥᾖ τ Υיּ Ϭᴥ ˣ̒  

 

4-2 CORCIA ЪЅГϰУзІЕˢ2024 10Ὦˣ 

 

ʿCORSIA ᶊ   ʾ ︡ ϹϱЖ 

 

ᾝⱲ ЪЅГϰУзІЕτἿ∏χσΜᾖ Ϭʺ θτ ▀ ʾ▪ ʾ ṏ ρΰο ӛβ

ϥ › ӟ̋ᴞχ Бз˔τᴂαοςχỸ τ ᴥβϥΤΥ ήϦϥ ⁯̒ ῖ ψ θ

σᾖ χ χ︣ χ︣ԏΦρσϥˮCORSIA ᶊ  ʾ ︡ ϹϱЖ˯ ╣

Ϭ “ΰοΣϤʺ2025 τψ ϹϱЖ ◌ Ϭ “ ρΰοΜϥʻ 

 



- 50 - 

 

 

ʿНϱϷ Ϭ ρΰθᵈΥ⁯χ ├χ∕Ϥ τḩβϥ ₰ 

4-4 CORSIA ЪЅГϰУзІЕ ᴥ χỸ  

 

4.4. CORSIA SAFχGHG ДТ϶иЕ  

 

CORSIA πψʺ σᾖ Ϟ Ṫ τνΜο c̋ore LCAρ ILUC χˮДТ϶и

Е ˯Ϭ ϛοΜϥʻCEFχᾖ ρΰο ϛϣϦϥθϛτψʺCORSIA τΣΜοЪЅ

ГϰУзІЕτἿ∏ήϦϥΤʺ ψ GHG ДТ϶иЕ Υ ήϦϥΤ χ̋ΜγϦΤ

χ ὯϬ θβ ΥΚϥʻcore LCAτνΜοψʺДТ϶иЕ χ► ψⱧỘּיΥꜛϣ

ם ΰθ χΜγϦΤϬ► ᴦ πΚϥΥ I̋LUC ψДТ϶иЕ χ► Υ Ὧπ

ΚϥʻσΣ χρΣϤʺ ▀ ʾ▪ ʾ ṏ χ ILUC ψ 0ˢЉкˣπΚϥʻ 

ᾝⱲ I̋CAO χ CORSIA πψˮForestry residues˯ τνΜοʺ͐νχ Ṫ τν

Μο core LCA χДТ϶иЕ Ϭ ϛοΜϥˢ̞RegionψΜγϦϜ Globalˣ̒ Ϙθʺ 4-3

ӟᵰτ ʺ ЪФжτνΜοψ c̋ore LCAρ ILUC χ ДТ϶иЕ Υ ϛϣϦοΜ

ϥΥάάπψᶤһβϥʻ 

 

4-3 ˮForestry residues ˯χ core LCA ДТ϶иЕ ˢgCO2e/MJˣ 

 

ζχ χỸל τΣΜοʺṛ Ṑḩʾꜛ︠
ϯФк˔ЎτΣΜοῲΜ›ӪΥΚϥΤˁ

›ӪτṁξΨỸ

ζχ ψӪל τ ήϦθΤˁ ▀

ζχ ψНϱϷЫІל ӟᵰχ Υᶎם
τΚϥΤˁ

▀
ˢby-productx

▪ ʾ ṏ

ζχ ψל ᴥ σФкЈІσΰπ
πΦϥΤˁ

ζχ ψל ▀ФкЈІχԁ ρΰο γ
▀ήϦϥΤˁ

▀ ˢco-productx

Κϥ

ήϦθ

σΜ

πΦσΜ

ήϦσΜ

ήϦϥ

ДТ϶иЕ Ц˔ІжϱрΤϣχ⌡ᾚ

8.3 ̛91%

23.8 ̛73%

Standalone conversion design 31.8 ̛64%

Integrated conversion design  24.9 ̛72%

Ṫ

Gasification FT Fuel Conversion Process 

ATJ-SPK from Isobutanol Conversion Process 

ATJ-SPK from Ethanol Conversion Process 
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ʿˮ CORSIA Default Life Cycle Emissions Values for CORSIA Eligible Fuels˯Τϣ יּ

Υ ⌠  

 

4-3 ӟᵰχ НϱϷЫІϬᾖל ρβϥ Ṫ τνΜοψ core LCA χДТ϶иЕ

Υ ϛϣϦοΜσΜθϛʺ χ⁯ῖ ϹϱЖ Ϭ╥―ρΰο Ⱨ̋ỘּיΥ θτДТ϶и

Е χ ︣ ΦϬ“ΞΤʺ ψם Ϭ► βϥ ΥΚϥʻ 

ΠωʺATJ ꜠ SAFχᾖ ρΰο Ῑ πΚϥˮОиФ˯ρΜΞ ḧ ӡπψ

core LCA ДТ϶иЕ Υ ήϦοΜσΜʻ ▀ /▪ χ ILUC ψ 0 πΚϥθϛʺОи

Ф SAFχжϱТЂϱϼи GHG ϬᴞΫϥθϛτψ О̋иФᾖ Ϭ ▀ /▪ ρΜΞӌ

ΜτβϥάρΥ πΚϥʻ 

άχθϛ χ NEDO ⱧỘˮОиФΤϣχ⁯▀ SAFχԁḤ ▀ΣϢόЂФжϱЎϴ˔

р  ם ⱧỘ˯τΣΜοḮ ♠  Ῥ ψˮ ∙▪∙ˢForestry processing residuesx

ϬОиФᾖ ˯ρΰθжϱТЂϱϼи GHG Ϭם ΰʺОиФῬ ρΰο ᵦ χ ISCC-

CORCIA Ϭ︡ ΰθʻσΣḮ ♠ψʺ ᵺжϱТЂϱϼи GHG ψᾝⱲ ῝ᵫρ

ΰοΜϥʻ 

 

4.5. CORSIAЪЅГϰУзІЕτΣΪϥ  НϱϷЫІχӌΜל

 

χ CORCIA ЪЅГϰУзІЕˢ 4-2ˣτΣΜοʺԁ σ НϱϷЫІψל

ˮForestry residuess ▪ ˣ˯ ψˮProcessing residuess ᴥῬ▪ ˣ˯ τᵺ βϥʻ 

ὺ ∙τνΜοψʺˮ CORSIA Methodology for Calculating Actual Life Cycle Emissions 

Values˯ τΣΪϥӌΜΥ ᶎπψσΤμθΥʺζχ 7 ˢ2025 11Ὦᵠ ˣτΣΜοʺ

Wastess ṏ ˣτˮconstruction and demolition waste of biogenic originˢὺ /ᵔ ṏ

χ Ṟᾛ ˣ˯ Υ θτ ᴥήϦθάρτϢϤʺὺ ∙ψˮMunicipal Solid Waste˯

ˢMSWʿ ◕ᾧἹ ṏ ˣχԁνρΰο CEFχᾖ ρσϥάρΥ ᶎτήϦθʻ 

ˮCORSIA ᶊ  ʾ ︡ ϹϱЖ˯ ╣ Τϣԏ ΰθ 4-2τψϘιṜ∏Υ

σΜΥʺΩ χˮCORSIA Methodology for Calculating Actual Life Cycle Emissions Values

ˢ 7 ʿ2025 11 Ὦˣ˯ πψʺBy-productsˢ ▀ ˣ χỸ τ Ỹ ˮForestry by-

products ˯Υ ήϦθʻᾝⱲ ʺἇ σᵺ ψσΨἋ πΚϥΥʺᾝ∕ʺ ל

Ḯ χṛᶊΥṳ ήϦοΣϤ ṛ̋ᶊΥ μθ › F̋orestry by-product τ ήϦϥρ◘ϩ

Ϧϥʻ 

 

ˮForestry residuess ▪ ˣ˯ χԁντˮPre-commercial thinningsˢ Ộ ⅜ χḧ

∙ˣ˯ ΥΚϥΥʺCORSIA πψάχἇ σ ṰψꜘήϦοΣϣγʺἇ τςχϢ
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Ξσ“ӮΥˮḧ ˯τᵺ βϥΤʺᴡΥˮḧ ∙˯τᵺ βϥΤρΜΞ ⇔ψ CORSIA

πψ ṰήϦοΜσΜʻϘθ︠ τ Μ τ βϥˮỚΥϤ∙˯ϞˮᶤϦ∙˯ χ

ᴣ χ Μ∙Υʺᾝ“χЪЅГϰУзІЕτᵺ βϥχΤ ΤϜ ᶎπψσΜʻ 

άϦψʺ Ϟ Ộχ ệψᶆ⁯τϢϤӰσϥθϛ C̋ORSIA πψԁ χ ṰϬꜘήγʺ

SCSΥᶆ⁯χ ệτᴂαο βϥάρΥ ήϦοΜϥθϛπΚϥʻ 

 σΣʺ ⅜ϞζάΤϣ ϣϦθ НϱϷЫІτνΜοψʺCORCIAל χⱱ ᴦ

ṁ τΣΪϥГ˔Ы͎ˮ ˯Ϭ τ― βϥ ΥΚϥʻ 

 

4-4 CORCIA ⱱ ᴦ ṁ  Г˔Ы͎ᾖ  

Theme 2. Carbon stock 

Principle  Principle:  CORSIA SAF should not be made from biomass obtained from 

land/aquatic systems with high biogenic carbon stock. 

Criteria  Criterion 2.1: CORSIA SAF will not be made from biomass that is either  

obtained/extracted from land or aquatic ecosystems converted after 1 January 

2008 that was primary forest , wetlands, peat lands, coral reefs, kelp forests, 

seagrass meadows, estuaries, tidal salt marshes or mangrove forests or 

contributes to degradation of the carbon stock in primary forests, wetlands, 

peat lands, coral reefs, kelp forests, seagrass meadows, estuaries, tidal salt 

marshes or mangrove forests as these systems all have high carbon stocks. 

Criterion 2.2: In the event of land use conversion after 1 January 2008, as 

defined based on the Intergovernmental Panel on Climate Change (IPCC) 

land categories, direct land use change (DLUC)emissions will be calculated. If 

DLUC greenhouse gas emissions exceed the default induced land use change 

(ILUC) value, the DLUC value will replace the default ILUC value.  

ʿCORSIA Sustainability Criteria for CORSIA Eligible Fuelsˢᴞ ʾ ψ  ˣיּ

 

4-4χρΣϤʺCORCIA πψ χḢ Τϣʺprimary forestˢᾖ ˣτ β

ϥ НϱϷЫІϬל CEFᾖ ρΰο ϛοΜσΜʻ ʺ ήϦθ Ῥ ψʺԁ χ

ṁ ΥΚϦω σΜρᵔּתήϦϥʻ χ ệψ⁯s ζχṓῙ τxϢμοӰσϥθϛʺ

ΥӲⱱήϦϥάρϬꜘβάρΥπΦϦω σΜρ―ΠϣϦϥʻ 

 

ςχϢΞσ НϱϷЫІΥל CEFᾖ ρΰο ›βϥΤϬἇ τ βϥˢ χθ

ϛχṁ Ϭ ΪϥˣχΥ SCSπΚϥρΰοϜʺSCSΥ Ψ ꜛτꜛϣ ₢ẤϬ├ βϥ

άρψσΨ S̋CSΥ χ₢Ấρβϥ῝ σṁ ˢ Υx ρήϦϥʻ τ῝ πΚ

Ϧω ḧ Υ⌠ ΰθṁ πΚμοϜ ᴦ πΚϥΥʺ⁯ ψ⁯∑ Υ⌠ ΰθṁ

πΚϥάρΥ ϘΰΜʻ 
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ᾝⱲ ʺ НϱϷЫІτνΜοל ᴦ σ⁯∑ σṁ ρΰοψ EU REDˢEU 

Renewable Energy Directive ΥxΚϥΥʺ Ϟ Ộχ ệψᶆ⁯τϢϤ ệΥӰσϥθ

ϛʺάϦϬζχϘϘ τ οψϛϥάρτψ ϜΚϥρ―ΠϣϦϥʻ 

SCSΥ τΣΜο НϱϷЫІχל Ϭ βϥτψʺ χ Ϟ Ộχם Ϭ

ϘΠθ ⁯̋Υ├ ΰθṌ χṁ Ϭ βϥΤʺ ψ θτ⁯Υṁ Ϭ⌠ βϥάρΥ

ρσϥʻ 

Ṍ χ ṁ χԁνρΰοʺ™ϵК τṁξΨ FIT/FIP π ΜϣϦϥ Нל

ϱϷЫІτνΜο ằ̋ẚⱧỘּיΥ βϥ∑χ ӪⱧʺοΰρ‮ χˮ τ

ằβϥ НϱϷЫІχל χθϛχϹϱЖжϱр Υ˯Κϥ ᴠ̒τʺ ϹϱЖжϱрτΣΜ

οʺ ΰΪιΪπψσΨʺSAFᾖ ΰΪχ НϱϷЫІϬϸН˔πΦϦωʺSCSτϢל

ϥ CEFᾖ χ ṁ ρΰο ᵺϹϱЖжϱрϬ πΦϥᴦ ΥΚϥρ―ΠϣϦϥʻ 

ζχ F̋IT/FIP π ΜϣϦϥ НϱϷЫІτḩβϥל ρΰο Ɫ̋ᾛϵКиϻ˔

χНϱϷЫІⱱ ᴦ м˔ϺрϽϽи˔Ф⌠ χˮFIT/FIP τΣΪϥНϱϷЫІ

χжϱТЂϱϼи GHG χṌ ˯ΥΚϤʺˮ ▪∙ ˯τνΜο ṰήϦο

Μϥʻ ˮ НϱϷЫІχжϱТЂϱϼи GHG Ṍל 1 Ỹ χ Ṱ˯τΣΪϥ

ˮ ▪∙ ˯χ ṰψӟᴞχρΣϤπΚϥʻ 

 

▪∙ ∙ ▀Ϭ︠ ρβϥ ⅜τϢϤ βϥ ˢ∙ל ∙ʺ♀ ϬḯϚˣ̋ ḧ

∙ ζ̒χ ϵ̋Киϻ˔ ӟᵰχ ⅜ τϢϤ βϥ ᵲϞꜛ ←ᵲτϢ

ϥ ᵲ ʺ ♀ʺЍЭ ˢ ṏ χ ›Ϭ Ψˣ 

 

SCSτϢϥ CEFᾖ χ τΰΪοʺḩἰ ˢ ʺ⁯ ῖ ʺὊↄ▀Ộ ˣΥ

ὀΰοʺSAF ΰΪ НϱϷЫІằẚτḩβϥל Ϭ ϞΤτ βϥάρΥṍ ήϦ

ϥʻ 

ᾝⱲ C̋lassNK SCSψᶨ Ϭᵫ◐ΰθωΤϤπΚϥθϛ SAFχ ם ψϘι ΜΥʺ

“βϥ ISCC πψꜛּז webЂϱЕπʺᾖ χ Ϭḯϛʺβϓοχ ם Ϭֽ π῝

ᵫΰοΜϥʻ₈ῇ C̋lassNK SCSϜ χ ῝ᵫϬ“ΞάρΥẐϛϣϦοΜϥ C̒lassNK 

SCSΥ НϱϷЫІτνΜοל χם Ϭ ϘΠθ ṁ Ϭ ΪϥρΰοϜʺ χSCS

ˢISCCϞ RSBx ρԁ χ ›Ϭ ϥ ψΚϥρ―ΠϣϦϥʻ 

ᴠτ₈ῇʺ︠ τ ΞˮỚΥϤ∙˯ϞˮᶤϦ∙˯ χ НϱϷЫІϬל CEFᾖ ρΰ

ο πΦϥϢΞτΰϢΞρβϥ ›ʺu ᵰḩἰּיχ ᵔϬ ϞβΨβϥθϛ ḩ̋ἰ Υ

βϥ ψֽ π⌠ ήϦʺ τᾖ Υֽ ῎ˢֽ ˣπṜ∏ήϦϥσςʺ Τ

ϣ SCSϞ ICAO τϢϥ╥ Ϭ ρΰο⌠ ήϦϥάρΥ ϘϦϥʻ 
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НϱϷЫІϬᾖל .5 ρβϥSAFḩ ᾅ ₰  

 

НϱϷЫІϬᾖל ρβϥ SAFχ₈ῇχ Ϟằẚ Ϭ ὓβϥτΚθμοψʺῲΨ

SAFτḩ βϥ ᾅϬ ₰βϥάρΥ ρ―ΠϣϦϥ׃ ά̒χθϛ πψʺ ᵦ σ SAF

χ ṍ σ χ ὓϞЀІЕ ΰʺSAF χ Ṫ Ϭ ϘΠʺ τ НϱϷЫІל

χḢ ΤϣʺSAFᾖ ρσϥ НϱϷЫІχằẚל ʺ НϱϷЫІΤϣל SAFϒχ Ḋ

ʺSAFχжϱТЂϱϼи GHG τḩβϥ ᾅϬ ΰʺ βϥάρρΰθʻ 

θιΰʺSAFḩ ᾅχ ΨΥʺ2030 ₇Ϙπχ ᶓ ựΜ ϘπϬᾁ ρΰο

ΜϥʻάχθϛʺSAFχᾖ ʾ Ṫ ψʺᾝ“ ˢ ʾHEFA ˣϬ ρβϥϜ

χΥ Ψʺἇ τ НϱϷЫІᾖל Ϭ τ ᴣβϥ ᾅψ πΚϥάρτ Ӫ

ḻΜθΜʻϘθʺ ᾅτϢϤ ӡΥ ˑπΚϥΥʺ πψᾖ χϘϘṜ∏ΰοΣϤʺ τ

σ ›Ϭ ΜοḊ▄ψ ΰοΜϥάρϬέ  ḻΜθΜʻדּ

 

̙ IATAˮGlobal Feedstock Assessment for SAF Production Outlook to 2050˯  

 

IATAˮGlobal Feedstock Assessment for SAF Production Outlook to 2050˯s 2025 9Ὦˣ

τϢϦωʺ ᵦχНϱϷЫІχằẚЪГрЄаиχΞκ  ̋ SAFᾖ ρσϥЪГрЄаиψ

2030 Ⱳ π 12.3ᴑ tʺ2050 Ⱳ π 15.8ᴑ t ρ ὓήϦοΜϥʻάχΞκ НϱϷל

ЫІψʺ2030 τ χ 17%ʾ2.1ᴑ tʺ 2050 τ 16%ʾ2.5ᴑ t ρ ήϦοΜϥʻά

χ τ M̋SWˢ ◕ᾧἹ ṏ Τxϣ χ Υ ήϦοΣϤ M̋SW τψԁ ʺ

ὺ ∙ χ  НϱϷЫІϜḯϘϦϥρ―ΠϣϦϥʻל

 

 

5-1 SAFᾖ ρσϥНϱϷЫІχằẚЪГрЄаиˢ ᵦˣ 

ʿIATA
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̙ˮICARUS ФкЅϴϼЕ˯Τϣχ ᾅ  

 

ˮICARUS ² International Cooperation for Sustainable Aviation Biofuels˯ρψʺᴆ Ϭ

ρΰθ⁯∑ σ SAFṪ ᵫ ФкЅϴϼЕˢ2023 Τϣχ 3 ḧˣπΚϤʺ τʺНϱ

ϷЫІϬṞ ρΰθ͏νχОІϳϴϱs Ṫ τx Ϭ οοΜϥʻ͏ νχОІϳϴϱ

ρψʺ 

 ˮ ׁᴟ ˢHydrothermal liquefaction, HTL ˣ˯ τϢϥНϱϷᾖ  

 зϽЛЈик˔ІϬᾖ ρβϥϱЊУЌЛ˔иʾʾʾ ASTM/D7566 Annex A5  

 НϱϷЫІϬᾖ ρβϥˮϹІᴟʾFT › ˯ʾ ʾʾ ASTM/D7566 Annex A1  

πΚϥʻ 

 

ʿICARUS 

5-2 ICARUS ФкЅϴϼЕχ ϱЮ˔Ѕ 

 

πψʺICARUS ⁮ χԁνπΚϥˮEconomic analysis of selected SAF options˯

ˢ2025 3Ὦˣ ₰ὫᴮΤϣʺ НϱϷЫІϬᾖל ρβϥᾆẕϬ ΰθʻ 

Ϙγ ˮНϱϷᾖ ˯ϬОІϳϴϱρβϥ ₰τνΜοʺˮ НϱϷᾖ ˯Τϣ SAFϒχϵ

Киϻ˔ Ḋ῟ ˢBiomass-to-fuel efficiencyʿBtFEˣẉό ЀІЕΥ 5-1ʺ 5-3πΚ

ϥʻs ̞Tzanetisχ̎ψʺSAFΥΩ πψσΜˣ 

 

5-1 ОІϳϴϱ ˮНϱϷᾖ ˯Τϣ SAFϒχ BtFEẉό ЀІЕ 
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ʿICARUS 

 

5-3 ОІϳϴϱ ˮНϱϷᾖ ˯Τϣ SAFϒχ BtFEẉό ЀІЕ 

 

ОІϳϴϱ ˮϱЊУЌЛ˔и/ϵЌЛ˔и˯Τϣ SAFϒχ BtFE ẉό ЀІЕψ 5-2

χρΣϤπΚϥʻs ᴞṜ 2ὯψʺΜγϦϜ 2 НϱϷϵЌЛ˔иὊ ˣ 

 

5-2 ОІϳϴϱ ˮϱЊУЌЛ˔и/ϵЌЛ˔и˯Τϣ SAFϒχ BtFEẉό ЀІЕ 

 

ʿICARUS 

 

ОІϳϴϱ ϹІᴟ FT › ꜠ SAFχᾖ ЀІЕψ 5-3χρΣϤπΚϥʻ 

 

Costs 
EUR2024/GJ 

OPEX 
EUR2024/GJ 

CAPEX 
EUR2024/GJ 

BtFEᾖ

(Jong 2018) 2618936% Forestry residues 

(Pedersen et al. 2018) 43 NA Timber residue + Glycerol 

(Tzanetiset al. 2017) 33 65% Residual wood 

(Tzanetiset al. 2017) 21 (*)75% Residual wood 

(Magdeldinet al. 2017) 50 27 22 28% Forestry residues 

(Capaz 2021) 33 16 17 50% Forestry residues 

(Zhu et al. 2014) 33 NA Forestry residues

(Nie and Bi 2018) 28 24 4 NA Forestry residues 

(Hansen et al. 2019) 27 69% Forestry residues 

НϱϷЫІל

ʿICARUS

Costs 
EUR2024/GJ 

OPEX 
EUR2024/GJ 

CAPEX 
EUR2024/GJ 

BtFEᾖ

(Brandt et al. 2020) 54 42 12 Forestry residues 

(Capaz 2021) 42 2715 52% Forestry residues 
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5-3 ОІϳϴϱ ϹІᴟ FT › ꜠ SAFχᾖ ЀІЕ 

 

ʿICARUS 

 

̙ Air Transport Action Group ˮWAYPOINT 2050 ˯ 

 

Air Transport Action GroupˢAGAT τxϢϥˮ WAYPOINT 2050 ˯s 2 2021 9Ὦˣ

⁮ τΣΜοʺᾖ ằẚ Τϣᾋθ НϱϷЫІל SAFˢИ˔Е SAFˣχ ᵦχằẚЪ

ГрЄаиψ 51.7Mt ρ ⁮ήϦοΜϥʻ 

Ϙθ ⁮ πψʺ2025˙2050 χᾖ ˗ Ṫ SAFЀІЕˢ$/tˣΥꜘήϦοΜ

ϥʻθιΰʺάχϽжТχ SAFЀІЕρψʺ ⌡ᾚᴣ ˢ2030 ʿ$100/tʺ 2050 ʿ

$200/tˣϬᴥ ΰθКАЕЀІЕϬӪ βϥʻϽжТ χϽй˔χ ψ 2000 ˙2019

χЅϴАЕ ᴣᶊχם ˢ$314/t ˙$1,415/t χx ϬꜘΰοΜϥ ν̒ϘϤ ԁ̋ χ ⌡

ᾚᴣ ʾ ᴣᶊϬ― βϥ ›ʺ Ψχ SAFψ ṍ τψЅϴАЕ ᴣᶊρ χσ

ΜЀІЕ τσϥρ―ΠϣϦϥʻ 

 

 

ᾖ ᴣᶊ
EUR/t

ᾖ ᴣᶊ
ˢ ᾖ ˣ

ṁӽᾖ

(Ahire et al. 2024) 37.98 40.00 $ 2022 US CentricForestry residues 

(Jong et al. 2015) 95.00 фрΦлл ϵ 2013 EU Forestry residues 

(Dietrich et al. 2024) 42.23 пнΦно ϵ 2019 EU Forest residues 

(Habermeyeret  al. 
2024) 

42.23 пнΦно ϵ 2020 EU Forestry  residues  -
wood pellets 

(Diederichs et al. 2016) 71.95 95.60 $ 2014 US CentricWoody biomass 

(Michailos and 
Bridgwater 2019) 

79.67 90.00 $ 2017US CentricForest residues 

(Kargbo et al. 2022) 43.77 50.00 $ 2020 US CentricDry waste wood 

(Wang et al. 2021) 68.69 95.54 $ 2011 US CentricForest residues 
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ʿWAYPOINT 2050 2  

5-4 2025˙2050 χᾖ ˗ Ṫ SAFЀІЕ 

 

άάπψ ά̋χϢΞσ ⌡ᾚᴣ β̋σϩκ ᴣᶊΥ σ πΚϥΤᶎ Ϭ“μ

θʻ πψʺ 10 t ӟ χⱧỘּיτ╥ᴥϬṰ Ϊϥ ︡ԏ ˢGX-

ETS 2Тϴ˔ЇˣΥ 2026 Τϣᵫ◐ήϦϥʻGX-ETS 2Тϴ˔Їπψ ᴣᶊ

τ ᴞᾢᴣᶊΥ ΪϣϦοΣϤʺ2026 χᴞᾢᴣᶊ tʾ/ד1,700 ᾢᴣᶊ t/ד4,300 Τ

ϣʺ 3̋ˢ˴ ᴣ ˣχԏΦ ΫΥ ήϦοΜϥʻάϦψʺṰ ᵫ◐

τΣΪϥὣ Ḝ χḢ Τϣʺ ϛχᴣᶊ τ ΰθϜχρ―ΠϣϦϥʻ 

 

 

ʿ ︡ԏ ӦԌᵓ 

5-5  GX-ETS 2Тϴ˔Ї χ ᴞᾢᴣᶊ 

 

Ϙθʺˮ 7ⱳϵКиϻ˔ṁ ὓᵊ˯τΣΪϥ ᴣᶊψ 5-6χρΣϤπΚϥʻά

Ϧψ E̋U-ETSχ 2023 ỡᴣᶊˢ12,725ד/t -CO2ˣϬṞ ρΰο I̋EAˮWorld Energy 

Outlook 2024˯τΣΪϥ EU χ῝ ├ЄЗзϷˢSTEPSx Ϭṁ ЄЗзϷˢӮ й˔Еψ

$/ד141 ρxΰοΣϤʺ ᾢρΰο EUχ ῝ ЄЗзϷs APSˣ̋ᴞᾢρΰοḫ⁯χ STEPS

Ϭ► ΰοΜϥʻ 

 άχ ᴣᶊψ σϥΣ πψσΨʺβπτ ῲӽὉ χ ׃ ẉό

ζχⱧỘᵫ◐ τϜ► ήϦοΣϤʺ χ ︡ԏ τΣΜοϜʺ ᴣᶊψⱳ

τάχ τựξΨϜχρ―ΠϣϦϥʻ 

ϢμοʺWAYPOINT 2050 Υ βϥ ᴣᶊψʺ₈ῇχ τΣΜοϜ σ ρ

―ΠϣϦϥʻ 
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ʿṁ ├ ᴬᵓΤϣⱧ ộ⌠  

5-6 7ⱳϵКиϻ˔ṁ ὓᵊτΣΪϥ ᴣᶊ 

 

НϱϷЫІל ̙ SAFχжϱТЂϱϼи GHG  

 

ALIGHT Consortium τϢϥˮD3.3 Report on environmental and operational benefits of 

SAF˯s 2023 2Ὦˣπψʺ НϱϷЫІל SAFχжϱТЂϱϼи GHG Ϭӟᴞχ

ϢΞτ ⁮ΰοΜϥʻs ⁮ πψʺ ▪ ʾATJ ꜠χϽжТϜἿ∏ήϦοΜϥΥʺ

Υ ϙ︡ϦσΜθϛ βϥˣ 

5-7ψˮ ▪ ʾϹІᴟ FT › ꜠ S˯AFχжϱТЂϱϼи GHG ϬϽжТ

ᴟΰθϜχπΚϥʻṁ Ͼ˔І(A)τΣΪϥ ψ 5.1g-CO2e/MJ πΚϥΥʺᾖ ᴻẩ

ʺSAF ẩ χ ᴥτ ΜʺGHG Υ ᴥβϥρΜΞḇ ΥꜘήϦοΜϥ  ̒

 

 

12,725
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18,753

20,868
22,278
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τ Ξ
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ЎАФᴟτ Ξ

ˢᾖ ʾSAFx τ Ξ

g-CO2e/MJ

5.1

7.2 7.2

9.4

Aʿṁ Ͼ˔І
Bʿᾖ ẩ χ ᴥ
ˢ̞ἇ χᵫꜘσΰˣ

CʿSAF ẩ χ ᴥ
ˢ̞ЕжАϼ300km̠ 3,000kmˣ

DʿˮB+C˯

ʿALIGHTϬᾕτⱧ ộ⌠
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5-7 ▪ ʾϹІᴟ FT › ꜠ SAFχжϱТЂϱϼи GHG  

 

Ϙθ ⁮ πψʺᾖ /Ṫ SAF χ Ϭ 5-8χϢΞτꜘΰοΜϥʻ 

 

 

ʿALIGHT  

5-8 ᾖ /Ṫ SAF χ  

 

̙ ϹІᴟ FT › SAFˢ ⁯ˣЀІЕʾGHG ♯▄  

 

ˮTechno-economic and environmental impacts assessments of sustainable aviation 

fuel production from forest residues˯s 2024 8Ὦˣπψʺ НϱϷЫІϬᾖל ρΰθ

⁯τΣΪϥϹІᴟ FT › ˢGFTˣ ꜠χ SAFЀІЕẉό GHG Ϭ ⁮ΰοΜϥʻ 

 ♯▄χ ὯψӟᴞχρΣϤπΚϥʻ 

̗GFT τϢϥ 90t/ χ SAF ФжрЕϬ  

ʾ НϱϷЫІᾖל ˢ ▪ ʺ 30̋ʺ$40/t ˣʿ 960t/  

 ᾖ Ϭ 12mmӟᴞτ ↓ʺ 10̋τ᷃  

ʾלם SAFᴣᶊʿ$1.87/kg ($1.44/L)  ˜ ЀІЕ$2.69/kg Τϣ ▀ ϬΏ  

ʾGHG ʿ24.6g-CO2e/MJ  

ʾCAPEX $422Mˢ $296Mʺḧ $74Mʺζχ $52Mˣ 

ʾOPEX   $79M/ ˢΞκʺᾖ 16%ʾ$12.6Mˣ 

ʾ Ḋ ʿ9.4% 

 

ATJ ꜠GFT ꜠
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ʿ Ṝ  

5-9 GFT ꜠χ ל SAFЀІЕẉό GHG  

 

̙ ATJ ꜠ SAFˢᴆ ˣGHG ♯▄  

 

ˮBiorefinery development for the conversion of softwood residues into sustainable   

aviation fuel˯s 2022 12Ὦˣπψʺ НϱϷЫІϬᾖל ρΰθ ATJˢϱЊУГрὊ ˣ

꜠τϢϥ SAF τΣΪϥ GHG Ϭ ⁮ΰοΜϥʻ 

ᾖ ψ ∙▪ ˢῲ ΣΥ ʺ ẩ 50kmˣπΚϤʺ13.74BDt χᾖ Τϣ SAF 1t

Ϭ βϥʻ 

Ϟ► χӸΜτϢϥ χЄЗзϷέρχ GHG Ϭ▄ ΰοΣϤʺЄЗ

зϷχӸΜτϢϤ GHG ψ 18.7˙56.0g-CO2e/MJ ρ Φσ ϬⱱνʻзϽИрϬ

ρβϥЩϱж˔Ϭ► ΰʺ™ϵК Ϭ► βϥЄЗзϷΥΩϜ Μ GHG πΚ

ϥρ ⁮ήϦοΜϥʻ 

 

 

5-10 ЄЗзϷ GHG  

 

̙ GFTʾHTL ꜠ SAFˢϷжрЍˣЀІЕ♯▄  

ḧOPEX (%)

16%

69%

8%
ᾖ

SAFᴣᶊ($/kg)χלם

ЀІЕ

SAFᴣᶊלם

ʿ ṜˮзϽИрЩϱж˔ʺ™ϵК ► ˯ЄЗзϷ
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ˮ2050 Outlook for Forestry Residue-Based SAF in the Netherlands˯ˢ2025 8Ὦˣ

πψʺ НϱϷЫІϬᾖל ρΰθ SAF χΞκʺϹІᴟ FT › ˢGFTˣρ ׁᴟ

ˢHTLˣτϢϥЀІЕϬ ⁮ΰοΜϥʻ ᾆẕπψʺCO2 Ϭᵕ βϥϾ˔І˗ΰσΜϾ

˔Іχ Υ“ϩϦοΜϥΥʺάάπψ CO2 ᵕ ― Ͼ˔Іχ Ϭ ⁮βϥʻ 

 ρβϥФжрЕṛ ψʺΜϩϠϥ Nth -of-a-kind plant ρᾦωϦϥ ẉṍϬ ΰʺ

ᾖ ψ ▪ Ϭ 2,000t/ ► βϥʻ 

 

 

ל 5-11 SAF GFT ꜠ρ HTL ꜠χ ᶓ 

 

̙ SAFχ Ɫᶛʾ ᴣᶊχᾋ ΰ 

 

IEA Bioenergy Task 39χˮProgress in Commercialization of Biojet /Sustainable Aviation  

Fuels (SAF)˯s 2024 1Ὦˣπψʺ ˑσᾖ Ϟ Ṫ έρχ SAFχ Ɫᶛʾ

ᴣᶊϬ ⁮ΰοΜϥʻ 

̞GFTʿϹІᴟ FT › ʺPyrolysisʿ ᵔ ʺPtLʿ›  

 

5-4 ᾖ / Ṫ  SAFχ Ɫᶛʾ ᴣᶊχᾋ ΰ 

ʿ Ṝ

˗ЀІЕχ

ЀІЕ̙ФкЈІОТ϶˔ЫрІ◙

ЫІТк˔ ЫІТк˔

82.1 100% 82.1 100%

SAF 10.2 12.5% 15.0 18.3%

ϹЊзр 3.6 4.3% 8.3 10.1%

LPG 0.3 0.3% ˵ ˵

НϱϷЎа˔ ˵ ˵ 7.1 8.6%

CO2 104.6 127.4% 27.8 33.9%

̙ЀІЕ ˢ Mˣ

Ξκᾖ

̙Ω ᴣᶊˢ /L)

CO2ᵕ σΰ 1.87 1.10

ЫІТк˔

(t/h)

GFT HTL

ᾖ

ᾧ 37.2 44.9

CO2ᵕ ― 1.49 1.03

134.0 87.4

37.3 37.3

ⱢⱢ  (TCI) 230.0 303.4
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ʿIEA Bioenergy Task 39 Ϭԁ ᵠ  

 

5-4χΞκʺSAFχ ᴣᶊϬϽжТᴟΰθϜχΥ 5-12πΚϥʻ 

 

 

ʿIEA Bioenergy Task 39 

5-12 Ṫ SAFχ ᴣᶊ 

  

‹Ṑ ẉṍ ‹Ṑ ẉṍ

GFT MSW 30 0.31 40:40:20 2,944 1,428 1.63 0.90

GFT Forest residues 125 0.18 2,489 1,207 3.30 1.69

GFT Agricultural residues 110 0.14 2,317 1,124 3.80 2.00

ATJ Ethanol(based on corn) 456 0.60 70:00:30 662 316 0.87 0.79

ATJ Isobutanol 1,110 0.75 1,350 650 2.49 2.35

HEFA FOGs 580 0.83 55:26:19 448 0.80

HEFA Vegetable oil 810 0.83 456 1.10

Pyrolysis Forest residues 125 0.28 44:28:16:12 795 384 2.04 1.30

Pyrolysis Agricultural residues 110 0.27 795 384 2.08 1.33

PtL DAC CO2 300 0.24 40:40:20 2,266 1,313 4.02 3.60

PtL Flue gas CO2 50 0.24 2,156 1,249 3.14 2.70

ẉ ẉ

Ɫᶛ(TCI)

ˢ $ˣ

Ω ᴣᶊ

($/L)Ṫ ᾖ
ᾖ

($/t)

(ƢǄƐƕƪ:

ƩǄƎƖƤǄƿ:ƜǄƥƾǃ: )

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

Ω ᴣᶊˢ$/L)

GFT HEFA ATJ PtL
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6. ∙/ НϱϷЫІϬᾖל ρβϥᴪ ⱥ  

∙/ НϱϷЫІϬᾖל ρΰοʺᴪ ⱥ Ϭ βϥάρΥᴦ πΚϤʺβπτԁ

Υằẚʾ ήϦοΜϥʻ πψ σ ל ᴪ ⱥ χᵵ Ϭ ₰βϥρρϜτʺ

ⱥל χ τ βϥᾖ ˢ ∙/ НϱϷЫІˣχל Ϭ♯▄ΰθʻ 

 

ל .6.1 ᴪ ⱥ χ ệ 

ᾝⱲ ˢ2024 2Ὦˣ̋ ⁯ χᴪ ⱥ ψʺ ẞΥ 131 ʺ ẞΥ 267 ʺ

Υ 880 πΚϥʻ 

ᵈΥ⁯χᴪ ⱥ ằẚ ψ 2023 Ⱳ π 23,693 TDN ЕрπΚϥʻTDNˢTotal  

Digestible Nutrients ˣρψʺᴪ Υ ᴟπΦϥ χ πΚϤʺϸкз˔τựΜᵵ πΚ

ϥʻs 1TDNkg̺4.41Mcalˣ 

ⱥ ψʺ χˮ ⱥ ˯ρЕϳЯкЀЄ χˮ ῡⱥ ˯τ ήϦϥΥʺζϦϣχ

ψ ⱥ Υ 20̋ʺ ῡⱥ Υ 80̋ˢTDN Ц˔ІˣρσμοΜϥʻ 

   ˵ ⱥ ʿ᷃ ʺЂϱй˔Ѕˢ ʺ ᷀ϤρΞϜϧάΰ ˣ̋ ԅϩϣ  

   ˵ ῡⱥ ʿρΞϜϧάΰʺϵЀТϰ˔ЖʺώβϘʺ Τβ  

ẞˢ ẞʾ ẞˣϬẚ ρβϥ ›ʺ ῡⱥ ψֵ ʾϵКиϻ˔︡ Ϭ︠ ρΰ

οʺ ⱥ ψẞχ ʾи˔Юрˢẞχ ԁӴˣϒχ ▼ὣϬ︠ ρβϥσςʺӰσ

ϥṐ Ϭᴮθβⱥ ρΰο χЌϱФΥ ρήϦϥʻ 

ᾝ∕ʺⱥ χꜛẚ ˢTDN Ц˔Іˣψʺ ⱥ Υ 80̋ʺ ῡⱥ Υ 13̋πΚϥʻự

ψ ᵦ σᴪ ⱥӾ χ ᴥϞדӗ χֲốϜΚϤ ⱥ̋ ᴣᶊψ ἱΰτΚϥ ⱥ̒ Υ

▀ὊְЀІЕτ ϛϥᶤ›ψ‰Ψʺ ⱥ χẚ Υ Μẞπ 4˙6ᶤʺ ῡⱥ χ ʾ

Ὑπ 6˙7ᶤτ ϥʻάχθϛʺⱥ χ Ϟ⁯ πχӗ ằẚʺꜛẚ ΰ χḢ Τ

ϣʺ θσⱥ ᾖ ΥẐϛϣϦοΣϤʺ⁯ π σⱢᾛϬ βϥ ∙/ НϱϷЫІΥל

ήϦοΜϥʻ 

∙χ 4˙5ᶤϬ  βϥ πΚϥˮЈик˔І˯ζχϜχψ τẊ ήϦϦωᴪ

χֵ ρσϥΥʺ ∙χЈик˔ІψзϽИрτ ϩϦοΜϥθϛ ζ̋χϘϘẚ ΰθρ

ΰοϜᴪ Υ ᴟπΦϥЈик˔Іψᾢ πΚϥʻᴡϣΤχ πзϽИрϬ︡Ϥ Ψ

άρτϢϤʺᴪ Υ ᴟΰϞβΜЈик˔Іρΰοẚ βϥάρΥᴦ ρσϥʻ 

 ᾝⱲ ⁯ πψʺ︠τẞˢ ẞʾ ẞˣϬ ρΰοʺ ῡⱥ ЌϱФʺ ⱥ ЌϱФχ

͎νχЌϱФχ ל ᴪ ⱥ Υם ᴟήϦοΜϥʻ Ẹᵓπψ ά̋Ϧϣχ τνΜο

ПϯзрϽ ₰Ϭ“μθʻ 
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6.2. ОиФ ᴪ ⱥ  ˵ ʿˮ ᾕṓ ˢ ♠ˣ˯  

 

χρΣϤʺ ∙τ ΨḯϘϦϥЈик˔ІϬᴪ Υֵ ρΰοẊ βϥτψ Κ̋ϣΤ

αϛЈик˔ІϬ ΞзϽИрϬ Ạβϥ ΥΚϥʻ 

SAFϞНϱϷϵЌЛ˔иχ τḩβϥ 3 π ⁮ΰθρΣϤʺᾝ∕ʺ ♠ʾОиФ

Ῥ πψ ♠̋χ Ϭ ρΰοϼжТЕОиФ τϢϥзϽИр ẠΥ β̋πτ ▀Ṫ

ρΰοᶎ ήϦοΜϥ ά̒χθϛ з̋ϽИр ẠↄϙχОиФϬⱥ χᾖ ρβϥάρψ

› πΚϥʻ 

 άχϢΞσḢ Τϣ ᵫ ήϦθОиФ χᴪ ⱥ Υʺ ♠ᶴ꜠ᵓּזτϢϥ

ˮᾕṓ ˯s ʻӟᴞ ˣπΚϥʻ 

ˮᾕṓ ψ˯ ϼ̋жТЕОиФϬᾖ ρΰθ‰ Јик˔Іⱥ πΚϤ T̋DN ψ 95̋

ρ῝ ήϦοΜϥʻ ψẞχˮֵ ˯ρσϥάρϬ ρΰοᵫ ήϦοΣϤʺῇ

βϥ וּ ⱥל ρψӰσϥϸГЁз˔χ ρΰοӡ ΪϣϦοΜϥʻ 

ϘθʺḜϞΤσ ᴟ π 100̋ựΨ ᴟήϦʺи˔Юрˢẞχ ԁӴˣ χ pH

ʺи˔Юр χϵрЖЕϺЄрᶨ Ϭ 50̋ ᾚήδϥρ ⁮ήϦοΜϥʻνϘϤ

ψʺ ῡⱥ ˢϵКиϻ˔Υ Ψ︡Ϧϥˣρ ⱥ ˢ ᴟΥḜϞΤˣ χ Ϭ

δⱱν Ϧθ πΚϥρᾠΠϥʻ 

 

 

ʿ ♠ 

6-1 ᾕṓ χ︠σ  

 

ự χ ψϸзϳЭᵃ πΚϤ ẞ̋ΥϸиЄϳЭʾЫϽКЄϳЭὧ τḪϥᾖԍρσ

μοΜϥΥ ᾕ̋ˑϸзϳЭχ σΜ ∙Ϭᾖ ρβϥᾕṓ ψ ϱ̋ϷрНжрІΥ︡ϤϞ

βΜάρΥ ρήϦοΜϥʻϘθʺ ∙τРЌЬр A Υ σΜάρψʺ Ӿẞχ τЂ

ЄΥ ϤϞβΨ ΰל τⱢβϥ ρήϦοΜϥʻ 
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ᴟ χ‰Μ ӲρΜΞ τϢϤʺ χςχϢΞσⱥ χ ˢ ΦḊΠ Ϝxᴦ πΚ

ϥΥʺΚΨϘπ ˢẚ χ 5˙10̋ˣσ ΦḊΠΥ ήϦοΜϥʻ ʺ ▀

ᴪχὊְᴿ ⱳ πψʺˮ ΦḊΠ˯πψσΨ ⱥ ϒχˮ δ˯ρΜΞ►Μ Ϝπ

Φϥʻ 

 ♠τϢϥᾕṓ χ ▀ ψ 2,500Ерˢ2025 ὓᵊˣπΚϤʺ τψ 1

Ῥ ΚθϤ Ерṛ Ϙπᶈ ΰʺ2˙3 Ῥ π›ὓ 10 Ер χ ▀ ρβϥ  Ϝ

ΚϥρχάρπΚϥʻ 

ᾕṓ χ Ῥ ψϕϖОиФ ρ ˢⱥ ρΰοχӗ ᶎ Υ πxΚϤʺ

χ ▀ ᶈ τΰΪοψ Ṍ̋ χᵠ τϢϤ ᴂᴦ ρχάρπΚϥ Ϙ̒θʺ

∙Τϣᾕṓ ϒχ ψʺОиФϒχ ρ ˢ 50%ˣρήϦοΜϥʻ 

 χᴣᶊψԁ ῝ᵫήϦοΜσΜ θ̒ιΰʺ ʺϒχПϯзрϽτϢϦωזּ θ

Ϥχ ᴣψṌ ⱥ ρ ᶓΰο‰ᴣπΚϥΥʺ Ӳⱥ ρΰοϵКиϻ˔ θϤπᾋϥρ

ρσϣσΜᴣᶊ τ ΰοΜϥρχάρπΚϥʻ Ϭ 5˙10̋ ΦḊΠs ψ

δˣβϥάρτϢϤʺ ẞχ ᴥϞ ẞχ ΰל Ϭ αοʺ ʾ ▀ ᴪψ

Ὂↄ σЮзАЕϬắ πΦϥᴣᶊ ρχάρπΚϥʻ 

 

 νϘϤʺ Ϭ► βϥάρΥ ʾ ▀ ᴪὊְχ π β̋πτὊↄ› πΚϤʺ

ᴣᶊζχϜχψ ẉχ Φσ ᵲπψσΜρᾠΠϥΥʺ Ψ ΰΜЌϱФχⱥ πΚϥθ

ϛʺ ʾ ▀ ᴪτ βϥ ẉἴ ΥΩ χᴿ ρήϦοΜϥʻ 

 ᾕṓ χОиФ ⱥ χ ẉᶈ ψʺ Ộʾ НϱϷЫІχל θσ ᶎ χḢ

Τϣ πΚϥιΪπσΨʺ χ ʾ ▀χὊְḕẽᵠ χḢ ΤϣϜ πΚϥρ

―ΠϣϦϥθϛʺ ϞΤσ ẉΥṍ ήϦϥʻ 

 

6.3. ˮ ЌϱФχ˯וּ ᴪל ⱥ χᵫ  

 

∙/ НϱϷЫІϬᴪל ⱥ χᾖ ρβϥʺϜΞԁνχ σ Ṫ Υˮ ˯וּ

πΚϥʻ ЎАФϬ‰ᴛ‰ӊχל ṓτϢϤˮ ʺβϥάρτϢϤ˯וּ ∙χзϽИрΥԁ

ᵗήϦʺ τЈик˔Іχ ᴟΥᴦ ρσϥʻ 

ψוּ  1980 τʺ ᵤ ›ᾆẕṐ  τϢϤ ϭτᾆẕήϦʺԁ χ ᴮΥ ϣ

ϦθΥʺЀІЕ χᴿ Ϝ Ψʺ Φσ ẉτψ♩ϣσΤμθʻ 

 2014 τ ᵤ ᾋ◕χᶴ꜠ᵓּזϵ˔Іʾϼз˔рΥʺ Ṫוּ χᾆẕᵫ Ϟם Ϭᵫ

◐ΰʺ ᵤ ›ᾆẕṐ Ϟ ῲ ▀ ᶘ χẸ Ϭ οʺ2016 τ θσ וּ ⱥל

Υ ᴟήϦθʻᾝ∕ʺϵ˔Іʾϼз˔рּזπψʺ ḧ 3,500Ерχ וּ ⱥל Ϭ ▀

ΰʺ ▀ ᴪ 150ᾎӟ τ ΰο ΰοΜϥʻ 
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ʿϵ˔Іʾϼз˔р 

וּ 6-2 ⱥל ▀ʾ Ẹṳᵓχ  

 

σΣʺ ᵤ ›ᾆẕṐ  ᾆẕ  ▀♯ᾓ πψʺ ЌϱФוּ ⱥל Ⱨ

Ộϒχ╥ ḕẽ χԁνρΰο Ⱨ̋Ộ ḛӬ ᴣБ˔иˮ ⱥל ЀІЕЄЬвй˔Ќ˔˯

ˢExcelТϮϱиˣϬ 2021 τᵫ ΰθʻ ϬṆ βϥⱧỘּיψʺ ▀♯ᾓ χ

Ϭ θχκʺ π Б˔иϬ► ᴦ πΚϥʻ 

 

ⱥל 6-1 ЀІЕЄЬвй˔Ќ˔τϢϥ♯▄  
























































































































































































