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Nghién ctiu phan tich khung phap 1y, 16 trinh trién khai va ca ché chinh sach phat trién nhién liéu hang
khong bén viing (SAF) tai Lién minh chau Au, My, Singapore, Han Quéc, Nhat Ban va mét sd quéc gia
thanh vién ASEAN. Tir két qua phén tich va so sanh ¢ hé thong, nghién ctiu chi ra su khac biét gitta nhom
qudc gia da trién khai SAF va nhém qudc gia dang & giai doan xac lap muc tiéu chinh sach, dong thai lam
rd cac yéu t6 thuan lgi, rao can ky thudt, tai chinh va thé ché trong qua trinh thuc hién.

Tit kinh nghiém qudc té, nghién ctiu dé xuat mot so khuyén nghi cho Viét Nam trong xdy dung 10 trinh
phét trién SAF phu hop véi diéu kién va nguén nguyén liéu trong nudc.

1. Gidi thiéu

Nganh hang khdng toan cau dang doi mat véi thach thiic
kép, vira dap (ng nhu cau van chuyén ngay cang tang, vifa phai
giam thiéu lugng khi thai carbon dé (ing ph véi bién ddi khi hau.
Theo Hiép hoi Van tai Hang khdng Qudc té (IATA), nganh hang
khong chiém khoang 2,5% t6ng lugng phat thai (0, toan cau [1].
Ty trong phat thai nay dugc du bao sé tiép tuc tang manh trong
nhitng thap ky t6i néu khdng co cac bién phap gidm thiéu hiéu
qua, trong béi cdnh nhu cau van tai hang khdng toan cau dugc To
chiic Hang khdng Dan dung Qudc té (ICAQ) du bdo tiép tuc tang
truéng 6 mic cao trong giai doan 2024 - 2050.

Muc tiéu dat phat thai rong bang “0” (net-zero) vao nam 2050
clia nganh hang khong tap trung vao viéc giam toi da lugng phat
thai tai nquon, thong qua viéc st dung SAF, cac cong nghé dong co
ddy méi mang tinh dot phd va cai tién hiéu qua van hanh (nhu cai
tién hé thong dan dudng khong luu). Dugc xéc dinh la gidi phap
chd lvc cho qud trinh khir carbon cta nganh hang khong, SAF
¢6 kha nang giam khoang 65% miic giam phat thai can thiét dé
dat net-zero vao nam 2050. Tuy nhién, ty |é st dung SAF méi chi
dat khoang 0,6% trong tdng nhién liéu st dung cho nganh hang
khdng vao nam 2025 (tuang duong khodng 1,9 triéu tan) [2], cho

thay khodng cach con rat I6n giia hién trang va cac muc tiéu giam
phét thai ma nganh hang khong da cam két, dat ra yéu cau cap
thiét phai ddy nhanh qua trinh chuyén doi sang SAF trén quy mo
toan cau.

0 cap do toan cau, Khung ICAO vé SAF, nhién liéu hang khong
carbon thap (LCAF) va cac nguon nang lugng hang khong sach
khac dat ra tam nhin tap thé gidm 5% phat thai (0, cla hang
khdng qudc té vao nam 2030 thong qua st dung cac nguon nang
luong sach so véi truong hop khdng st dung cdc nguon nang
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Hinh 1. Co cdu cdc gidi phdp gidm phdt thdi carbon rong cia nganh van
tdi hang khong huéng t6i muc tiéu dat net-zero vao ndm 2050 [2]
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Bdng 1. Muc tiéu, I6 trinh va tinh trang trién khai SAF cia mét s& quéc gia/khu vuc

TT  Quéc gia/khu vuc

[én 35% vao nam 2050

Muc tiéu/19 trinh/chi tiéu chinh
SAF: 2% (2025), 6% (2030), 20% (2035), 34% (2040), 42%
1 Lién minh chau Au  (2045), 70% (2050). e-SAF tdi thiéu 1,2% tir ndm 2030 ting

C6ng cu chinh sach chii yéu

ReFuelEU Aviation, EU-ETS (Quy dinh bdt budc, dang 6
hiéu luc)

10% SAF (~3 ty gallon/~11,4 ty lit) dap ing khodng 10%

nhu cau vao nam 2030;

2 My 100% SAF (~35 ty gallon/~132 ty lit) dap Ging khodng 100%
nhu cdu vao nam 2050 (muc tiéu ctia chinh sach SAF Grand
Challenge)
0 0 . N N
3 Viong quéc Anh Z.A’ (20%5), 10% (2030), 22% (2040) va duy tri dén khi c6 quy
dinh méi
4 Na Uy 0,5% tir nam 2020, muc tiéu 30% vao nam 2030
N 1% tlrnam 2027 (chuyén bay qudc t€); 3 - 5% vao nam 2030;
> HanQuoc g 000 vao nam 2035
6 Nhat Ban 10% vao ndm 2030
7 Singapore 1% tlr nam 2027, 3 - 5% tlr ndm 2030
8 Australia Tiém nang nquyén liéu ~4 ty Iit (2025) va 10 ty lit (2050)

theo L trinh CSIRO, chua phai chi tiéu bat budc
Khoang 50.000 tan SAF giai doan dén nam 2025; thir nghiém

9 Trung Quéc 1-2% tlrndm 2026

10 An Do

2030
N Malaysia 1% tlr nam 2027, 47% vao nam 2050
o A TRa— PR
1 Thai Lan 1% tur ndm 2026, sén xuat dap ing 8% nhu cau vao ndm
2036
0 e s ik A0 R 1A
3 Vit Nam 10% cho chuyén bay ngan tirndm 2035; 100% nhién liéu

sach vao nam 2050

lugng nay, dong thai dinh hudng cac gidi phap vé chinh sach va
quy hoach, khung phap Iy, h trg trién khai va tai chinh [3].

Nhiéu qudc gia da va dang xdy dung cac chinh sach, 16 trinh
va o ché ho trg dé thic ddy san xuat va st dung SAF. VGi cam két
dat phat thai rong bang “0” vao nam 2050 va muc tiéu st dung
t0i thiéu 10% nhién liéu bén viing cho mdt s chuyén bay quang
duong ngan tlr nam 2035 [4], Viét Nam can c6 budc di chién luoc
dé phat trién nganh cdng nghiép SAF trong nudc.

Bai viét phan tich xu hudng phat trién SAF trén thé gidi thong
qua viéc nghién cttu cac quy dinh, 16 trinh va co ché chinh séch clia
cac qudc gia tién phong. Cac qudc gia va khu vuc dugc lua chon
nham dai dién cho cac mo hinh chinh sach SAF khac nhau (gom
0 ché bt budc, vu dai tai chinh, thu phi va ho trg phat trién san
xudt) va dugc so sanh theo muc tiéu/Id trinh, tinh bat budc, co
ché tai chinh va carbon, diéu kién nguyén liéu va mic d6 trién

1% (2027), 2% (2028) cho chuyén bay qudc té, 5% tlr ndm

SAF Grand Challenge; tin dung thué lién bang (408,
457); LCFS cap bang (Uu dai tai chinh, khong bdt budc)

SAF Mandate (Quy dinh bat budc, hiéu luc tir 1/1/2025)

Nghia vu phdi tron bat budc tir ndm 2020 (sém nhat
thé gidi)

Nghia vu phdi tron; uu dai thué; giam phi san bay
(Thi diém tai sdn bay Incheon giai doan 2024 - 2025,
bdt budc dp dung tir 2027)

Tin dung thué; trg cap dau tu

(Dang thir nghiém, chudn bj co ché)

Phu phi SAF (levy) thu qua gid vé, mua SAF tap trung

L9 trinh CSIRO; chuang trinh h trg cta Chinh phu
Thir nghiém ¢d gidi han
Muc tiéu chinh sach

L9 trinh kh(f carbon hang khong; du dn cta Petronas
(Dang chudn bj)

Uu dai thué dau tu (Muc tiéu chinh sdch)

Muc tiéu chinh sach (Quyét dinh s6 876/QP-TTg ngay
22/7/2022 cia Thi tudng Chinh phu)

khai thuc té. Trén ca s d6, nghién ctu rit ra nhitng bai hoc kinh
nghiém va dé xuat mot s dinh hudng, chinh sach phu hap cho
Viét Nam.

2. Kinh nghiém quéc té vé xay dung khung phap ly va 16
trinh phat trién SAF

2.1. Muctiéu, 16 trinh va tinh trang trién khai SAF

Trudc xu hudng tang trudng san xudt va st dung SAF, cac
qudc gia va khu vuc ban hanh chinh sach, muc tiéu va 10 trinh cu
thé. Bang 1 cap nhat cac chi tiéu chinh, cong cu chinh séch va tinh
trang trién khai SAF clia cc qudc gia/khu vuc, qua d6 lam r6 su
khac biét giita nhom da trién khai thuc t€ va nhom mdi diing 6
muc tiéu chinh sach.

Dua trén muc @ trién khai thuc té€, ¢6 thé phan loai cac quéc
gia thanh 2 nhom: Nhom céc quéc gia da trién khai thuc t€ va
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Bdng 2. So sdnh nhém qudc gia da trién khai thurc té va nhém mdi & muc tiéu chinh sdch

Tiéu chi
(as6phaply
(o ché thuc thi dich
H6 trg tai chinh
Ha tang chudi cung (ing

Dong luc chinh a5 thué

Rao can chinh Gia SAF cao; nguon cung han ché
nhém qudc gia méi & muc tiéu chinh sach (Bang 2) véi dac diém
khac nhau vé ca yéu to thuan lgi lan rao can.

Nhom 1 - Da trién khai thuc t€ (Lién minh chdu Au (EU),
Vuong qudc Anh, Na Uy, Singapore. . .): Ba ban hanh quy dinh bat
budc hodc co ché tai chinh cu thé. Cac yéu t6 thuan lgi chdi yéu
gom: ha tang phap Iy san sang, cac co ché thi trudng carbon (EU-
ETS va CORSIA) tao ap luc kinh t€, nguon von dau tu va ha tang
ché bién ¢ san. Mot trong nhiing rao can quan trong la gia SAF
thudng cao hon 2 - 5 Ian so véi nhién liéu Jet AT va ngudn cung
SAF toan cau con han ché theo du bao & giai doan ngan han va ¢6
thé dén trung han.

Nhém 2 - Méi & giai doan thiét lap muc tiéu chinh sach (Viét
Nam, Thai Lan, An Do, Malaysia, Trung Quéc. . .): Chti yéu mdi thiét
lap muc tiéu trong van ban chién lugc, chua cd quy dinh bat budc
hodc co ché thuc thi cu thé. Thuan lgi 1a ngudn nguyén liéu sinh
khoi doi dao va chi phi lao dong thap; rao can gom thiéu khung
phap Iy thuc thi, thiéu ha tang san xuat, han ché cong nghé va
nhan luc cd chuyén mon...

Bai hoc riit ra: Qudc gia chi dat muc tiéu ma thiéu ca ché thuc
thi, ho trg tai chinh va 10 trinh ha tang sé 6 nquy co tut hau so
vGi nhom da trién khai. Khoang cach nay sé ngay cang rong khi
CORSIA budc vao giai doan bat budc va yéu cau clia cac doi tac
thuong mai tré nén thuc chat hon tir nam 2027.

2.2. Co ché chinh sdch hé tro phdt trién SAF theo khu vurc
2.2.1. Chdu Au

- Lién minh chau Au

EU dua phat thai hang khong vao Hé thong giao dich phat thai
Lién minh chau Au (EU-ETS) theo Chi thi 2008/101/EC nam 2008 [5].

Nam 2011, Chuong trinh sang kién duang bay nhién liéu sinh
hoc chau Au thong qua san xudt 2 triéu tan (~2,5 ty lit) nhién liéu
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Nhém quéc gia da trién khai SAF thuc té
Luat/quy dinh bat budc c6 hiéu luc (ReFuelEU Aviation, UK Muc tiéu trong van ban chién lugc; chua c6 quy dinh
SAF Mandate, phu phi SAF ctia Singapore)

Hé théng bao cdo, kiém tra, x( phat; tin chi SAF cd thé giao

Nhom quéc gia méi 6 muc tiéu chinh sach

chi tiét vé phuong thic trién khai

Chua c6 co ché thuc thi va ché tai cu thé

Quy SAF, tin dung thué, trg cp truc tiép, phu phi qua giavé Chua cd co ché tai chinh cu thé
(6 nha mdy SAF dang van hanh hodc dang xay dung
Miic phdi tron thuc té (2024)  Thung dudi 1- 2%; Han Qudc dang thi nghiém

Quy dinh bat budc, chi phi carbon (EU-ETS/CORSIA) va uu

Chua ¢6 hodc mdi ¢6 du an
0% hodc chi thi nghiém quy mé nhé

Cam két quoc té; nghia vu CORSIA bat budc tir 2027

Thiéu khung phép Iy, ha tang, nhan luc; gia SAF cao

sinh hoc hang khong mdi ndm vao nam 2020, tuang duang 3 - 4%
t6ng tiéu thu.

Quy dinh ReFuelEU Aviation dugc dé xuat ndm 2021 trong goi
“Fit for 55" va thong qua nam 2023. Quy dinh bat budc cdc nha
cung cap nhién liéu tai san bay thudc khu vuc chau Au bao dam ty
|& SAF t6i thi€u 2% (2025), 6% (2030) va 70% (2050.

Bén canh SAF sinh hoc, ReFuelEU Aviation quy dinh ty Ié toi
thiéu ddi vai nhién liéu hang khong tong hgp (e-SAF), san xudt theo
tuyén Power-to-Liquid (PtL) tlr dién tai tao: 1,2% tirnam 2030, tang
én 35% vao nam 2050. Quy dinh nay tao ddng luc phat trién cac
cong nghé SAF khdng phu thudc truc tiép vao nguon sinh khoi [6].

- (acqudc gia chau Au 6 quy dinh riéng:

+ Na Uy (thanh vién Khu vuc Kinh té chau Au, khong thudc
EU): Tir nam 2020, yéu cau 0,5% tong nhién liéu hang khong tiéu
thu phai la nhién liéu sinh hoc tién tién [7]. Day la qudc gia di dau
s6m nhat thé gidi vé viéc ap dung bat budc SAF.

+ Thuy Dién: Ap dung nghfa vu gidm phat thi khi thai nha
kinh tlr nhién liéu hang khong, tir 0,8% nam 2021 tang dan lén
27% vao nam 2030 [8].

+ Dan Mach: Yéu cau tat ca chuyén bay ndi dia st dung
nhién liéu xanh vao nam 2030 [9].

+ Bd Dao Nha: Long ghép dinh huéng gidm phat thai hang
khdng trong Lo trinh trung hoa carbon (RNC2050) [10].

- Vuong qudc Anh: Chién lugc Jet Zero dat muc tiéu it nhat
10% SAF (1,5 ty lit) vao nam 2030 [11]. SAF Mandate 6 hiéu luc
tlr 1/1/2025, muic bat budc tdi thi€u 2% ndm 2025, 10% ndm
2030 va 22% nam 2040. Nam 2026, mtic bat budc theo 19 trinh
la 3,6%. San bay Heathrow cong bo muc tiéu tu nguyén vugt mc
bét budc thém 2 diém phan tram, dat 5,6% (khoang 350.000
tan). Muc tiéu nay dugc ho trg bang géi khuyén khich hon 80 triéu
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bang cho cac hang hang khéng, hudng tdi 11% vao nam 2030.
Tuy vay, s0 liéu cong bo dau nam 2026 clia Bo Giao thong Anh
(DfT) cho thay nguon cung SAF thuc té trong ndm dau thuc hién
thap han khodng 20% so vdi chi tiéu dé ra, phén anh khoang cach
gilta quy dinh bat budc va nang luc san xuat thuc té ngay ca 6 mot
trong nhiing thi truong di dau.

2.2.2. BdcMy

My khong ap dung ty 1€ bat budc 6 cap lién bang ma dua chi
yéu vao ho trg tai chinh va tin dung thué.

- Ludt sdn xudt qudc phong (DPA): Bo Nong nghiép (USDA),
B0 Nang lugng (DOE) va Hai quan My cling tai trg 210 triéu USD cho
Emerald Biofuels, Fulcrum BioEnergy va Red Rock Bio. Muc tiéu la
san xudt 100 triéu gallon (~378 triéu lit) diesel hang hai xanh va
SAF vdi gia thanh dudi 4 USD/gallon (~1,06 USD/Iit), giam 50%
phat thi khi nha kinh so v6i nhién liéu thong thutng [12].

- Sang kién Farm to Fly (2010) va Farm to Fly 2.0 (2013):
Sang kién do Bo Nong nghiép M§j (USDA), Hiép hdi cac hang hang
khdng My (A4A) va Boeing khdi xuéng nam 2010; nam 2013 dugc
gia han 5 ndm vdi tén goi Farm to Fly 2.0, dat muc tiéu san xuat
11ty gallon (~3,785 ty lit) nhién liéu bay sinh hoc moi ndm vao
ndm 2018. Bo Nang lugng (DOE) tham gia tir nam 2014; Sang kién
Nhién liéu thay thé cho hang khong thuong mai (CAAFI) ho trg
phat trién chudi cung ing nguyén liéu tai mot s6 bang [13].

- Tiéu chuan nhién liéu carbon thap (LCFS) cta California:
Uy ban Tai nguyén khi quyén California (CARB) stia d6i Chinh sach
tiéu chudn nhién liéu thap carbon (LCFS) vao nam 2018, dé nhién
liéu hang khdng thay thé duoc tao tin chi giao dich.

- Tin dung thué lién bang: Dé xuat tir nam 2021 dugc luat
hda qua Dao luat Giam lam phat (IRA, 2022). Muc 40B quy dinh tin
dung tur1,25- 1,75 USD/gallon (~0,33 - 0,46 USD/Iit) tuy vao miic
giam phat thai khi nha kinh, dp dung giai doan 2023 - 2024 [14].

- SAF Grand Challenge (2021): D3t muc tiéu san xuat
khodng 11,355 ty lit SAF/ndm vao nam 2030 va 132,475 ty lit/
ndm vao nam 2050, dap (ing toan bd nhu cau nhién liéu hang
khong du kién clia My [15].

- Tu nam 2025, Clean Fuel Production Credit theo Section
457 tr& thanh mot trong nhiing co ché ho trg chinh ddi véi nhién
liéu van tai sach, bao gom SAF sén xuat trong nudc [16].

2.2.3. Nam My

- Brasil la qudc gia dang phat trién dau tién trong khu vuc
c6 co ché bat budc rd rang. Chinh sach Nhién liéu sinh hoc quéc gia

clia Brasil (RenovaBio) duoc trién khai tit nam 2019, nham giam
cudng do phat thai carbon va tao thi truong tin chi carbon. Trong
nam 2024, Brasil ban hanh Luat “Nhién liéu cla tuong lai’, budc
cachang hang khong giam phat thai khi nha kinh trén chuyén bay
ndi dia thong qua SAF: 1% tlr nam 2027, tang dan dén 10% vao
nam 2037 [17].

- Chile: Cong b 19 trinh SAF qudc gia vdi muc tiéu 50% SAF
vao nam 2050, uu tién phat trién cong nghé PtL dua trén tiém
ndng hydrogen xanh.

2.2.4. Chdu A - Thdi Binh Duong

- Australia

T6 chiic Nghién citu khoa hoc va cong nghiép khéi thinh
vugng chung (CSIR0) cong bo Lo trinh SAF tif thang 8/2023, xay
dung cling Boeing Australia va hon 40 6 chic. Theo udc tinh,
nguon nguyén liéu trong nudc da dé san xudt gan 4 ty lit SAF vao
nam 2025 (gan 60% nhu cau) va 10 ty lit vao nam 2050 [18].

L9 trinh nhan manh lgi thé vé nang lugng tai tao va hydrogen
xanh méi ndi trong quy trinh tinh ché nhién liéu sinh hoc. Nquyén
liéu tiém nang gom mia, mun cua, chat thai do thi, hat o dau va
dau an da qua st dung (UCO) [18].

- Han Qudc

Han Quéc yéu cau tat ca chuyén bay qudc té khéi hanh tir Han
Qudc str dung t6i thi€u 1% SAF tir nam 2027. Lo trinh dugc xdy
dung véi su tham gia clia cdc hdng hang khong I6n trong nudc va
cdc nha may loc dau, thé hién su dong thuan cda toan nganh doi
véi muc tiéu giam phat thai. Trong 19 trinh 2025, chinh phd Han
Qudc du kién chi dinh SAF la cong nghé chién lugc qudc gia, véi
khau trir thué toi da 40% cho R&D va tdi da 25% cho dau tu co sc.
Khung uu dai chung cho cdng nghé chién lugc qudc gia: doanh
nghiép I6n va viia 15%, doanh nghiép nho 25% [19].

San bay Incheon trién khai chuong trinh khuyén khich st dung
SAF dau tién tai chau A, trong d6 cac hang hang khdng quéc té st
dung trén 1% SAF nquyén cht trong nam 2025 dugc giam déng ké
phi dich vu san bay. Nam 2024, Korean Air da khai thac chuyén bay
Incheon - Tokyo st dung SAF do S-0il va SK Energy san xudt [19].

- NhétBan

Nhat Ban dat muc tiéu sir dung t6i thiéu 10% SAF vao nam
2030. Tin dung thué san xuat khoang 30 JPY/lit (~0,2 USD/lit)
trong 10 nam, gidi han t6i da 40% thué thu nhap doanh nghiép
phai nop. Bén canh d6, Nhat Ban trg cap dau tu von va uu dai doi
véi SAF nhap khau [20].
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- Singapore

Singapore dat muc tiéu st dung 1% SAF tir ndm 2027 va 3 - 5%
tir nam 2030. Diém khéc biét la Singapore khong budc tiing hang
hang khong tu hoa tron. Nha nudc thu phu phi SAF (levy) qua gid vé
mady bay di v6i cac chuyén bay khéi hanh tur Singapore, ap dung tir
ndm 2027. Miic phu phi khac nhau theo cu ly va hang ghé. Nguon thu
tir phu phi duoc ding dé mua SAF tap trung, bii chénh léch chi phi so
vGi nhién liéu truyén thong. Md hinh nay phan bé chi phi minh bach
cho hanh khach, tao ngudn tai chinh 6n dinh va cho cac hdng hang
khong cling chudi cung ting thai gian thich ting dan. Chuong trinh
Phat trién bén viing hang khdng (50 triéu SGD) tai trg dén 70% cho
cac sang kién cap nganh va 50% cho tling doanh nghiép. Ngudn vén
dung dé nang cap ha tang, dau tu R&D va hé trg chiing nhan [21, 22].

- Malaysia

Ngay 5/6/2022, Malaysia Airlines khai thac chuyén bay chd
khach dau tién st dung SAF cla Neste, chdng Kuala Lumpur -
Singapore, bang may bay Boeing 737-800. SAF nay dugc san xuat
tir 100% chat thai va phu pham tdi tao nhu dau an da qua st dung
vamd dong vat [23]. Malaysia dat muc tiéu phdi tron t6i thiéu 1%
SAF tr nam 2027, phu hgp véi 16 trinh CORSIA, va 47% vao nam
2050 [23]. Petronas dang xay dung nha mdy SAF st dung cdng
nghé HEFA (Hydroprocessed Esters and Fatty Acids) dé cung cap
cho thi truGng trong nudc va quoc té.

- Théilan

Thdi Lan dua ra [9 trinh &p dung 1% SAF tif ndm 2026, san
xudt dap (ing khoang 8% nhu cau vao nam 2036. Chinh sach uu
dai bao gom: Mién thué thu nhap doanh nghiép 8 nam cho doanh
nghiép san xudt SAF tir phé pham nong nghiép, mién thué 5 ndm
cho du an khu céng nghiép nang lugng sinh hoc; mién thué 3 nam
cho hoat dong phdi tron SAF [20].

2.3. Co chéthi trudng carbon trong linh vuc hang khéng

Hién ¢d 2 co ché thi trudng carbon dugc ap dung song song
trong linh vuc hang khong:

- EU-ETS (European Union Emissions Trading System): dp
dung cho cac chuyén bay trong EU, Iceland, Liechtenstein va Na
Uy. Co ché van hanh theo mé hinh “han ngach va giao dich” (cap
and trade), véi tong muic tran phat thai hdng ndm cho céc hang
hang khong [5]. Phét thai tu phan SAF duoc tinh bang 0, nén skt
dung SAF gitip giam nghia vu ndp han ngach.

- CORSIA (Co ché bu trir va giam phat thai carbon cho hang
khdng quoc té clia ICAO): Muc tiéu la tang trudng trung hoa
carbon trén ¢g s6 muic phat thai nam 2019, ap dung cho cac dudng
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bay qudc té giifa cac qudc gia tham gia. Lo trinh gom giai doan thi
diém (2021 - 2023), giai doan 1 tu nguyén (2024 - 2026) va giai
doan 2 bat budc (2027 - 2035). Hang hang khong co thé giam
nghia vu bu trir khi st dung nhién liéu da diéu kién CORSIA (CEF),
trong do cd SAF. Theo MSCI, gia tin chi carbon theo CORSIA cd thé
dat 18 - 51 USD/tan (0, giai doan 2024 - 2026 va 27 - 91 USD/tan
(0, giai doan 2033 - 2035 [24].

2.4. Kinh nghiém phdt trién chudi cung iing SAF
2.4.1. Tiém nding nquyén liéu khu vuc Dong Nam A

Khu vurc Dong Nam A ¢6 tiém néng sén xudt khodng 52,9 triéu
thiing (~8,4 ty lit) SAF moi ndm, gop phan dap ting nhu cau nhién
liéu hang khong clia khu vuc dén nam 2050. Nguon nquyén liéu
tap trung chi yéu tai Indonesia, Malaysia, Philippines, Thai Lan va
Viét Nam [25].

2.4.2. M6 hinh hap tdc khu vuc

- Ma hinh hgp tac Malaysia - Nhat Ban: Malaysia va Nhat
Ban da ky thoa thuan hap tac, theo d6 SAF san xuat tai Malaysia
sé dugc xudt khau sang Nhat Ban dé giip Nhat dat muc tiéu 10%
SAFvao nam 2030 [26]. Md hinh nay cho thay tam quan trong ctia
hop taclién qudc gia, dong thoi cling canh bao rang néu thiéu quy
hoach, Malaysia c6 thé thiéu hut nguén cung trong nudc néu uu
tién xudt khau.

- Mo hinh hgp téc Singapore - Malaysia va Singapore -
Indonesia: Day 1a mo hinh hop téc chudi gia tri dién hinh trong
khu vuc [27]:

+ Cung tng nquyén liéu: Cac doanh nghiép tai Malaysia va
Indonesia thu gom, so ché va xuat khau UCO, phé pham dau co
(POME) sang Singapore [27].

+ Lién doanh va dau tu truc tiép: Neste (Phan Lan), don
vi van hanh nha mdy SAF quy md |6n tai Singapore, hgp tac véi
doanh nghiép dia phuong dé xay dung mang lui thu gom UCO,
dau tu co's& so ché va toi uu héa chi phi logistics [27].

+ Hai hoa ching nhan: Nguyén liéu dugc chiing nhan theo
cac hé thong bén viing qudc té (ISCC - International Sustainability
and Carbon Certification, RSB - Roundtable on Sustainable
Biomaterials), bdo ddm nguyén liéu d diéu kién san xuat SAF dap
(ing yéu cau thi truong quoc té [27].

+ Chudi gid tri: Nguyén liu dugc thu gom va so ché tai
Malaysia/Indonesia, sau d@6 van chuyén sang Singapore dé san
xudt SAF thanh pham, cung cap cho cac chuyén bay tai san bay
Changi hodc xuat khau sang thi truong khac [27].
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2.4.3. Uu ddi theo logi nquyén liéu

Theo Chi thi ndng lugng téi tao cta EU, UCO thudc nhém
nquyén liéu Phu luc IX Phan B (Annex IX Part B). Nhién liéu sn xuat
tirnhém nay dugc hudng co ché tinh uu tién khi xac dinh dong gop
vao muc tiéu nang lugng tdi tao trong giao thong [28]. ReFuelEU
Aviation loai trit nhién liéu sinh hoc tir cay luong thuic va thuc pham.
Do d6, UCO va phu pham néng nghiép, von 1a ngudn nguyén liéu
Viét Nam ¢4 tiém nang l6n, cd loi thé canh tranh r rét.

2.4.4. An ninh ngudn nquyén liéu

Tir thang 12/2024, Trung Quoc béi bd chinh sach hoan thué
gid tri gia tang 13% d6i véi UCO xudt khau, nham giir nguyén
liéu cho san xuat SAF trong nudc [29]. Dong thai nay phan anh
xu hudng ngay cang phé bién: cac quéc gia uu tién bdo vé nqudn
nguyén liéu chién lugc thay vi chi xudt khdu tho.

Trong bdi canh nhu cau SAF toan cau tang manh, Viét Nam c6
nguy ¢a chi dong vai tro nha cung cap nquyén liéu tho (UCO, phé
phdm ndng nghiép. ..) cho cac trung tam san xudt SAF trong khu
vuc nhu Singapore, Nhat Ban, Han Qudc, thay vi phat trién nang
luic ché bién trong nudc. Hé qua la Viét Nam c6 thé thiéu nguyén
liéu cho sén xudt SAF ndi dia trong trung va dai han, trong khi nhu
cau tang theo 10 trinh bat budc.

Bai hoc kinh nghiém vé an ninh nquyén liéu:

- Han ché xuat khau nquyén liéu tho (UCO, phé pham nong
nghiép) khi chua bao dam dl nhu cau san xuat SAF trong nudc;

- Xay dung co ché kiém soat va han ngach xuat khau nguyén
liéu chién lugc, tuang tu bién phap Trung Quoc da ap dung;

- Uu tién chinh sach cho cac du an ché bién nguyén liéu
thanh SAF trong nudc, thay vi chi thu gom va xudt khau tho;

- Xdy dung hé théng du trf va cdn doi nguon nqguyén liéu
chién lugc véi tam nhin trung han (5 - 10 nam).

2.5. Tiéu chudn va ching nhdn SAF

- Tiéu chudn ky thuat: SAF phai dap (ng cc tiéu chudn
qudc té nghiém ngat d€ dam bao an toan va hiéu sudt. Tiéu chuan
chinh dugc ap dung la ASTM D7566 (M§). Moi quy trinh cng nghé
(pathway) dugc ASTM D7566 phé duyét cd ty Ié phoi tron toi da
khac nhau tily cong nghé. Cac t6 chiic tiéu chuan, nha san xudt
dong co, may bay va o quan hang khong dang tiép tuc nghién
c(tu, thit nghiém va hoan thién tiéu chuan nham tiing budc nang
ty Ié phai tron SAF [30].

- Chitng nhén bén vitng: Cac to chiic nhu ISCC va RSB da xdy

dung bd tiéu chi va khung danh gia bén viing cd do tin cay cao.
Ching nhan cla céc to chic nay la diéu kién dé SAF dugc cong
nhan theo CORSIA va tai cac thi truong nhu EU. Day ciing la nén
tang cho hop tac phét trién du an, chia sé kién thiic va giai phap
nham tao tac ddng tich cuc vé moi truong va xa hoi [31].

3. Bai hoc kinh nghiém va khuyén nghi cho Viét Nam
3.1. Thiét Idp muc tiéu va 16 trinh dp dung theo tiing budc

Chinh pht c6 thé xem xét thiét Iap 16 trinh phét trién SAF cu
thé theo tiing giai doan:

- Trudc ndm 2030: Ap dung ty 1& phéi tron 1- 2% SAF (bat
budc hodc khuyén khich ¢d trg gia), uu tién nguyén liéu UCO va
phu pham ndng nghiép san c6;

- Giai doan 2030 - 2035: Tang dan ty 1 phoi tron SAF lén
5-10%, trong d6 cac chuyén bay quang dudng ngan st dung toi
thiéu 10% SAF vao nam 2035 theo Quyét dinh 876/QD-TTg; bat
dau phat trién ngudn nguyén liéu tir cdy 6 dau va vi tao;

- Nam 2050: Huéng dén t6i thiéu 50% SAF cho tat ca cac
chuyén bay; toan bd SAF dugc san xuat tl nguyén liéu ndi dia hodc
nhéap khau theo hiép dinh d6i tac chién lugc.

Truéc ndm 2030, Chinh phd can can nhac giifa 2 phuang an
bat budc va khuyén khich si dung SAF. Tuy nhién, viéc ap dung
¢ ché bat budc sé tao diéu kién thuan loi cho cc nha dau tu véi
thi truong tiéu thu SAF rd rang. Cach ti€p cén nay tuong dong véi
chinh séch ctia Singapore, Han Qudc, An D, chau Au va thé hién
cam két ctia Chinh pha vé phét trién bén viing.

3.2. Xdy dung khung chinh sdch va co ché hé tro tai chinh
- Chinh sdch uu dai toan dién

Viét Nam can xdy dung chinh sach uu dai, ho trg phat trién
chudi gia tri SAF gom:

Dam bao nguyén liéu: Viét Nam can tham khao kinh nghiém
clia EU trong viéc ap dung co ché uu tién khi xac dinh déng gop
vao muc tiéu nang lugng tai tao trong giao thong doi vdi nguyén
liéu UCO, khuyén khich st dung cac nguon nguyén liéu bén viing
trong san xuat SAF [28]. Dac biét can cd chinh sach ho trg xdy dung
hé thong thu gom UCO quy md I6n tai céc thanh phd Ién va khu
cong nghiép.

San xudt SAF: Viét Nam cd thé ap dung chinh séch tin dung
thué nhu Han Qudc (Mdc 15%/25% la khung uu dai chung cho cong
nghé chién lugc qudc gia: doanh nghiép 16n va viia 15%, doanh
nghiép nhd 25%) va Nhat Ban (ho trg ~30 JPY/lit SAF, két hop khau
trir thué thu nhap doanh nghiép dén 40% trong 10 nam) [19, 20].

S0 2-2026 | PETROVIETNAM | 63



CHUYEN DICH NANG LUONG

Kinh doanh va phan phdi: Xem xét ap dung mién giam thué
doi vdi cac hoat dong phai tron SAF tuang tu mo hinh clia Théi Lan
(doanh nghiép dugc mién thué 3 nam) [20].

Phat trién o s& ha tang va R&D: Viét Nam can thiét 1ap quy ho
trg phat trién SAF nhu'mé hinh clia Singapore (tai trg dén 70% cho
sang kién toan nganh) va ddy manh dau tu cho nghién cu cong
nghé SAF tién tién tir EU, My [6, 12, 15].

- (o ché dinh gia carbon va thué moi truong

Kinh nghiém qudc té cho thdy viéc thiét lap co ché dinh gia
carbon la yéu t6 then chot dé tao dong luc kinh té thic ddy qua
trinh chuyén doi sang st dung SAF. Singapore da ap dung co ché
thu phi (levy) dva trén muc tiéu st dung SAF va gia du kién cla
nhién liéu nay, tao ngudn thu dé hé trg chuyén doi [32).

Dé xuat cho Viét Nam:

- Thiét 1ap quy ho trg SAF tir nguon thu thué moi truong
trong linh vuc hang khong va cac nguon ngén sach khac;

- Ban hanh chinh sach uu dai thué cho cac doanh nghiép
san xuat va st dung SAF;

- Ap dung co ché dinh gia carbon dé tao dong luc chuyén
doi, dam bao tinh canh tranh cla SAF;

- Xemxét ap dung ca ché thu phi SAF (SAF levy) theo mé hinh
clia Singapore, tich hgp vao phi dich vu san bay tirnam 2028 - 2030.

- Phat trién chudi cung (ing va nguyén liéu dau vao

+ Quy hoach phat trién viing nguyén liéu SAF qudc gia: V6i
diéu kién thuan lgi vé nguon nguyén liéu, Viét Nam can danh gia
va phat trién cac ngudn: Dau thuc vat da qua st dung (UC0), m@
dong vat; cay co dau; nguyén liéu dé san xudt bio-ethanol; cac loai
phu phé pham ndng nghiép; téo bién.

+ Xdy dung co ché quan Iy nguyén liéu va bao vé an ninh
nguon cung

Dé hinh thanh chudi cung tng nguyén liéu bén ving va
an toan, Viét Nam can: Xay dung cac quy dinh quan Iy va tiéu
chuan chét lugng nquyén liéu; thiét lap hé thng thu gom va xu
Iy nguyén liéu 6 to chic; @m béo tinh minh bach va truy xuat
nguon goc; ap dung cac tiéu chuan bén viing quéc té; thiét 1ap co
ché kiém sodt xudt khau nguyén liéu thd chién luoc: hoc tap kinh
nghiém Trung Qudc, Malaysia. .. [29], Viét Nam can xem xét o
ché dé bao dam nguon cung trong nudc trude khi md rong xuat
khau; xdy dung hé thong du trit nguyén liéu chién lugc va co ché
can doi cung - cau trung han.

- Thiét Iap va ap dung cac quy chudn, tiéu chudn
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+ Ap dung tiéu chuan quéc té

Dé dam béo tinh lién thong 6 quy mo khu vuc va toan cau,
Viét Nam nén: Ap dung cc tiéu chudn quéc t& nhu ASTM D7566
[30]; tham gia cac chuang trinh chiing nhan bén vig nhu ISCC,
RSB [31]; dam bao SAF san xudt trong nudc dap ting yéu cau xuat
khau.

+ Xay dung khung phap ly trong nuéc: Viét Nam can xay
dung cac quy chuan, tiéu chuan kj thudt phi hop véi diéu kién
trong nudc nhung tuong thich vdi tiéu chuan qudc té, tao co s6
phap Iy cho viéc san xuat, phan phdi va st dung SAF.

- Hop tac quocté

+ Khung hgp tac ASEAN: Mét khung hgp téc khu vuc do
ASEAN dan dat co thé tao diéu kién cho cac chinh sach va tiéu
chuan hai hoa giita cc qudc gia thanh vién. Diéu nay ddc biét
quan trong khi khu vic Dong Nam A chiém gan 8% nhu cau nhién
liéu hang khdng toan cau [25].

+ Hgp téc song phuang cd chon loc, d&m bao lgi ich quoc gia

Viét Nam can tich cuc tham gia vao khung hop tac ASEAN vé
SAF, dong thai phat trién cac thoa thuan song phuong véi: Cac nudc
¢6 nhu cau tiéu thu SAF 16n nhu Nhat Ban, Han Qudc va Singapore;
cac nuidc cé cong nghé tién tién trong san xudt va ché bién SAF; cac
nudc c6 nguon nguyén liéu phong phi trong khu vuc.

Dac biét, trong qud trinh dam phdn cac théa thudn cung ting
nguyén liéu SAF, Viét Nam can uu tién cac mo hinh hop tac ché
bién va gia cong tao gia tri gia tang tai Viét Nam, thay vi mo hinh
xudt khdu nguyén liéu tho. Diéu nay vira gép phan bao dam an
ninh nguén nguyén liéu, viia tao thém gia tri gia tang va tang co
hi viéc lam trong nudc.

- Ma hinh hgp tac chién lugc trong phat trién SAF

Nghién ctu va van dung m hinh hgp tac chién lugc trong
phét trién SAF thong qua: Phat trién céc théa thuan cung ting
nquyén liéu xuyén bién gidi; thiét lap cac lién doanh véi cac doi tac
qudc té; hai hoa hoa chinh sach, tiéu chuan k§ thudt va hé thong
chiing nhan SAF vdi cac nudc trong khu vuc; xdy dung chudi gia tri
SAF lién két khu vuc [27].

- Dau tu nghién ctiu phat trién
+ Phét trién cong nghé phi hop véi nquyén liéu Viét Nam

Dé lam chti va huéng dén phat trién cac cong nghé san xudt
SAF phu hgp véi diéu kién dac thu cda Viét Nam, can: Uu tién
nghién ctu cong nghé HEFA - day la cdng nghé phu hop nhat
vGi nguon UCO va dau thuc vt san c6 tai Viét Nam; nghién ciiu
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cong nghé AT tlr nguon nguyén liéu giau dudng/tinh bt tir cac
san pham ndng nghiép va phu pham sinh hoc trong nudc; nghién
cliu cong nghé khi hda (gasification) va Fischer-Tropsch cho nguon
sinh khoi lignocellulose; tap trung nguon luc vao cac cong nghé
c6 tinh kha thi vé mat ky thuat va hiéu qua kinh té cao trong diéu
kién Viét Nam.

+ Thiét lap cac chuong trinh hop téc nghién ciiu véi céc to
chiic qudc té; hop tac véi cac nudc dan dau vé cong nghé SAF;
chuyén giao cong nghé va dao tao ngudn nhan luc chét lugng cao.

+ Xdy dung trung tm R&D: Viét Nam c6 thé xem xét thiét
lap trung tdm nghién ctiu va phat trién SAF qudc gia, két ndi cac
vién nghién ctiu, trudng dai hoc va doanh nghiép dé thiic dy doi
mdi sang tao trong linh vuc nay.

4.Két luan

Viéc st dung SAF dang chuyén dan tir céc chuong trinh
tu nguyén sang ca ché bat budc hodc cd muc tiéu rang budc tai
ngay cang nhiéu quoc gia va khu vuc, phan anh vai tro ngay cang
quan trong clia SAF trong 19 trinh gidm phét thai cia nganh hang
khong. Su phan hda ngay cang rd nét gitia nhom quéc gia da trién
khai thuc té nhu EU, Vuang qudc Anh, Na Uy, Singapore, Han Qudc
va nhom con & giai doan muc tiéu chinh sach (trong d6 ¢ Viét
Nam) cho thdy: néu khdng sém chuyén tir cam két sang hanh dong
cu thé, khodng céch nay sé ngay cang kho thu hep.

Dai véi Viét Nam, viéc cham hinh thanh va trién khai 16 trinh
SAF ¢6 thé lam gia tang chi phi tuan tha CORSIA trong tuong lai,
lam gidm co hdi tham gia sau vao chudi gia tri SAF khu vuc, gia
tang nquy co tiép tuc xudt khdu nquyén liéu thd trong khi phai
nhap khau SAF thanh phdm khi nhu cau ndi dia tang, dong thoi
han ché kha nang thu hut cac dong von dau tu xanh.

Tur kinh nghiém qudc té, Viét Nam can tap trung vao cac tru
c0t chinh: (1) Xac dinh rd co s6 nquyén liéu trong nudc lam nén
tang; (2) Thiét Iap 16 trinh phat trién SAF r6 rang va kha thi; (3)
Xay dung khung chinh sach va co ché ho trg tai chinh toan dién;
(4) Bao dam an ninh ngudn nguyén liéu chién luoc; (5) Ap dung
cac tiéu chuan va ching nhan quéc té; (6) Tang cudng hop tac
qudc té cd chon loc, @@m bao lgi ich quoc gia va (7) Dau tu manh
vao nghién cttu phét trién cong nghé phi hop véi nguén nguyén
liéu dac tha.

ViGi tiém nang nquyén liéu da dang, vi tri dia ly thuan lgi va
cam két cta Chinh phd vé phat trién bén viing, Viét Nam ¢6 co s6
dé timg budc phat trién nang luc san xuat SAF va tham gia sau hon
vao chuoi gia tri SAF khu vuc.
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POLICIES FOR SUSTAINABLE AVIATION FUEL DEVELOPMENT:
LESSONS LEARNED AND POLICY DIRECTIONS FOR VIETNAM
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This study analyzes the legal frameworks, implementation roadmaps, and policies mechanisms for
sustainable aviation fuel (SAF) development in the European Union, the United States, Singapore,
South Korea, Japan, and some ASEAN member countries. Based on systematic analysis and comparative
assessment, the study clarifies the differences between countries that have progressed to actual SAF
implementation and those that remain at the stage of setting policy targets, while also identifying the
enabling factors as well as the technical, financial, and institutional barriers to implementation. Drawing
on international experience, the study proposes directions for Vietnam to formulate a SAF development

roadmap that aligns with domestic conditions and available feedstock resources.
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