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TOM TAT

Kinh té carbon tudn hoan la moét mé hinh dwa trén céch tiép can téng thé nham gidm phat thai khi CO
théng qua viéc trién khai céng bang cac cong nghé hién cé. Cu thé nhw cac céng nghé lién quan toi tiét
kiém néang lwong, ndng luong tai tao, ndng leong hat nhan, khir carbon trong linh vee céng nghiép va
dién lurc va cac céng nghé khac mién la ching dong gép vao viéc gidm phét thai carbon.

Tam quan trong cua kinh té carbon tuan hoan da va dang nhén duoc sw tng hé cua nhiéu nudc trén
thé gidi. Tai H6i nghi Thuong dinh G20 duwoc té chure tai A-rép Xé-ut vao cubi ndm 2020, cac nha lanh
dao da khang dinh (ng hé xay dung “mé hinh kinh té carbon tudn hoan” va coi day la gidi phap hiéu qua
dé giai quyét van dé bién dbi khi hau.

Ngoai ra, mé hinh kinh té carbon tudn hoan ciing chi ra rang néu céc céng nghé hién cé duoc trién
khai hiéu qua thi nhién liéu héa thach van sé cé thé duoc st dung & mét mire do nhét dinh nham én dinh
hé théng nang luong quéc gia trong thoi ky chuyén déi, trong khi van dat duoc cac muc tiéu gidm phét
thai carbon.

B&o céo nay gici thiéu mé hinh kinh té carbon tuédn hoan va hién trang trién khai mé hinh nay tai mot
s6 nuoce trong khu vuc Chéau A - Thai Binh Duong. Trén co s& kinh nghiém trién khai mé hinh kinh té
carbon tuén hoan tai mét s6 nuéc, bao céo dua ra mot sé ham y cho Viét Nam trong viéc phat trién kinh
té carbon tuén hoan. Hi vong, mé hinh kinh té carbon tuén hoan sé la mét trong nhing gidi phédp nhdm

hién thue hoa muc tiéu duwa phat thai rong vé “0” vao ndm 2050 cuda Viét Nam.
Tw khéa: kinh té, giam phat thai carbon, khi nha kinh.

1. DAT VAN BE

Cho dén thoi diém hién nay, 150 qubc gia trén
thé gidi da cam két gidam phat thai khi nha kinh vé
“0” hodc trung hoa carbon vao gitra va ntra sau cta
thé ky nay (Net zero tracker). M0| quéc gia c6 cach
tiép can riéng thy thudc vao co cau nguon phat thai,
hé thong nang Iwong va nguon nang lwgng cla
tirng nwée. Trong sb cac gidi phap gidm phat thai
carbon, mé hinh kinh t& carbon tuan hoan dang
nhan dwoc sy quan tam cha rat nhiéu qudc gia trén
thé gi¢i nham dat dwoc muc tiéu vé bién ddi khi
hau. Tai H6i nghi Thwong dinh G20 dwoc tb chirc
tai A-rap Xé-ut vao cudi nam 2020, cac nha lanh
dao da khang dinh Ging hd xay dwng “mé hinh kinh
té carbon tuan hoan” va coi day la giai phap hiéu

m $0 2-2025

@ Hoi Khoa hoc va Cong nghé Mé Viét Nam

qua dé giai quyét van dé bién ddi khi hau. Viét Nam
cling ding truoc van dé thuwc hién kinh t& tuan
hoan, giam phat thai khi carbon. Bai bao gi¢i thiéu
mé hinh kinh té carbon tudn hoan ctia mét sb nwdc
tham gia APEC va bai hoc kinh nghiém c6 thé ap
dung cho Viét Nam.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. Vé kinh té carbon tuan hoan

Kinh té carbon tuadn hoan (Circular Carbon
Economy- CCE) la mét mé hinh dwa trén cach tiép
can tbng thé dbi v&i cac hoat ddng nham gidm phat
thai CO2 théong qua viéc trién khai binh dang cac
cbng nghé hién c6. Cu thé nhw cac cbng nghé lién
quan toi tiét kiém nang lwong, nang lwong tai tao,
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nang lwgng hat nhan, khr carbon trong linh vic
cébng nghiép va dién lyc va cac cong nghé khac
mién la chung doéng gép vao viéc gidam phat thai
carbon.

M6 hinh CCE dwogc xay dung dwa trén cac
nguyén téc cla kinh té tuan hoan va duoc 4p dung
dé quan ly carbon. CCE bao gdbm 04 hoat dong:
gidm thiéu (Reduce), tai s& dung (Reuse), tai ché
(Recycle) va loai bd (Remove) (Hinh 1).

e

Giam luong carbon
di vao hé théng

GIAM THIEU

Loai b6 carbon khdi
hé thong

LOAI BO

e

Tai st dung carbon
ma khéng thay déi
tinh chat héa hoc

TAI SU* DUNG

Téi ché carbon
cung voi thay doi
tinh chat hoa hoc

TAI CHE

Hinh 1. M6 hinh kinh té carbon tuan hoan

2.1.1. Gidm thiéu (Reduce)

Tai hoat déng nay, khi CO, duwoc gidam dén
murc t6i thiéu ngay tai cac ngudn phat thai théng
qua cac gidi phap céng nghé va thay ddi hanh vi.
S dung nang lvong tiét kiém, hiéu qua dan dén
giam phat thai carbon trwdc khi né dwoc thai ra khi
quyén hodc dwoc thu gitr dé str dung. Ngoai ra, st
dung nang lwong hat nhan, hydrogen va nang
lwong tai tao thay vi st dung nang lweng hoa thach
sé gop phan giam dang ké Iucyng carbon phat thai
vao khi quyén. Cudi cung, gidi phap chuyén déi t
nhién liéu phat thai carbon nhiéu sang nhién liéu
phat thai carbon it hon. Vi du nhw chuyén ti st
dung than sang s dung khi tw nhién trong san
xuét dién co6 thé gidm gan mot ntra lwong phat thai
carbon trén cung moét don vi san lwong dién. Tuy
nhién, gidi phap nay chi cé y nghia trong giai doan
chuyén dich n&ng lwong vi né van phat thai carbon
cho du it hon.

2.1.2. Tai str dung (Reuse)

Day la hoat dong st dung CO2 thu dwoc cho
nhiéu muc dich khac nhau ma khong thay déi tinh
chat héa hoc. Vi du: khi CO- cé thé dwoc st dung
dé tang cwdng thu hdi diu trong cac md dau dang
khai thac nham tranh lang phi tai nguyén.

Ngoai ra, khi CO2 con dwgc st dung nhiéu
trong cong nghiép, ndng nghiép va dan dung nhw
cai thién nang suét cho cay trong trong nha kinh,
giv lanh trong bao quan thuc pham, san xuét gas
cho nganh bia va nuéc gidi khat va san xuét dung
dich chira chay.
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Ngudn: IEEJ (2022).

2.1.3. Tdi ché (Recycle)

Khi CO2 c6 thé dwoc chuyén dbi thanh nhién
liéu tdng hop, hda chét trung gian hodc vat liéu xay
dwng. Qua bao céo ctiia Co quan Nang lwong quéc
té (International Energy Agency - |IEA) cho thay
cwong dé st dung nang lwgng va chi phi cho viéc
san xuét nhién liéu hydrocarbon téng hop va héa
chét trung gian tlr CO2 con kha cao. Hién nay, chi
phi s&n xuat nhién liéu hydrocarbon téng hop dao
dong tlr 200 USD/thung dén 600 USD/thing. IEA
ciing chi ra rang st dung CO> dé san xuét vat liéu
xay dwng cé cwdng d6 nang lwong thap hon san
xuéat nhién liéu téng hop trong thdi diém hién nay
(IEA, 2020).

Khi CO2 ciing c6 thé duwoc chuyén ddi thanh
nhién liéu sinh hoc dé str dung trong cac déng co
dét trong hay lam nhién liéu dau vao cho san xuét
cac san pham hoa dau.

2.1.4. Loai bé (Remove)

Loai béd CO, khdi ngudn phat thai hodc khi
quyén dwoc thwe hién bang cong nghé thu gilr va
Iwu trlr carbon (Carbon Capture and Storage) hay
cbng nghé CCS. Khi CO, dwoc thu gilr ttr cac
ngudn phat thai st dung nhién liéu héa thach nhw
cac nha may nhiét dién than, nhiét dién khi hay tw
cac qua trinh san xuat cong nghiép (xi méng, héa
chét, phan bén, loc héa dau, ché bién khi). Ngoai
ra, CO2 ciing c6 thé duoc thu gilr truc tiép t khi
quyén bang cdng nghé thu gitr CO truc tiép tir khi
quyén (Direct Air Capture) hay DAC. Sau khi thu
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gitr, CO2 dworc bom xudng céac tAng chira dia chat
tiém nang va lwu gil l1au dai tai d6.

Vién nghién ctru CCS toan cau wéc tinh da cé
khoang 260 triéu tdn CO, da duoc lwu gitr dwdi
ldng dét trong cac tAng chra nwéc mudi, cac via
d4u va khi da khai thac cho dén thdi diém hién nay
(Global CCS Institute, 2020).

2.2. Hién trang ap dung CCE tai mét s6 nwéc
2.2.1. Nhét Ban

Nhat Ban da va dang trién khai nhiéu chinh
sach va cong nghé khac nhau trong mé hinh kinh
té carbon tuan hoan.

Vé chinh séch:

Nhat Ban da ban hanh 19 trinh trién khai cac
céng nghé tai ché carbon vao thang 6 ndm 2019,
dé cap t¢i nhivng muc tiéu cu thé, thach thirc cong
nghé va khung thoi gian thye hién. L6 trinh dwoc
xay dwng chi yéu béi cac chuyén gia, cac nha
khoa hoc va ki sw cong nghé voi sw hop tac cla
Van phong Noi cac, BO Gido duc, Van hoa, Thé
thao, Khoa hoc va Céng nghé, va B6 Méi trwdng
Nhat Ban. Lo trinh nay sau dé dwoc stra dbi, bd
sung vao thang 7/2021 cho phu hop véi “Chién
lwoc téng trwdng xanh tién téi trung hoa carbon
vao nam 2050” dwgc ban hanh vao thang 6/2021
(METI).

V6&i khai niém vé coéng nghé tai ché carbon,
Nhat Ban xem CO2 nhw 1a ngudn tai nguyén carbon
va thic day viéc thu gilr va tai ché khi nay. CO, sé
duoc tai ché thanh bé téng théng qua qua trinh
khoang héa, thanh héa chat théng qua quang hop
nhan tao va thanh nhién liéu thdng qua qua trinh
métan héa dé giam lwong khi thai CO, vao khi
quyén. Céng nghé tai ché carbon thic diy nghién
ctru va st dung CO,, thuic day sw hop tac gitra cac
nganh cong nghiép, khéi nghién ctru va cac chinh
phu trén khap thé gi¢i dong thoi kich thich sy sang
tao, dbi mai dé tao ra cac dot pha vé cong nghé.
Tai ché carbon 1a mét trong nhirng cdng nghé then
chét cho x& hoi, cung véi tiét kiém nang luwong,
nang lwong tai tao va CCS.

Chién luvgc ting trwdng xanh tién téi trung hoa
carbon vao nam 2050 ctia Nhat Ban bao gom 14
linh vwc tiém nang can phat trién manh dé hién
thwec héa muc tiéu trung hoa carbon. Trong dé 05
linh vue lién quan trye tiép dén CCE, do la: Nang
lvong tai tao, hydrogen/amonia, nang lwong nhiét
thé hé mé&i, nang lwong hat nhan va tai ché carbon.

Ngoai ra, chién lwoc cling dwa ra cac cong cu
chinh sach dé hién thwc hdéa muc tiéu trung hoa
carbon nhw c&p ngan sach, mién gidm thué, huy
doéng tai chinh, hop tac qubc té. Vi du: Chinh phu
Nhat Ban danh 2.000 ty Yén (15 ty do la My) tién
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ngan sach théng qua Quy ddi maéi xanh dé hé tro
cac dy an cong nghé phat cé thai thp hoac khéng
phat thai carbon trong vong 10 nam (METI, 2020).

Vé cédc hoat déng 4R:

Giam thiéu: Tang cwdng st dung ndng lvong
tai tao, st dung hiéu qua nang lweng, nang lwvong
hat nhan va hydrogen/amoniac la nhirng giai phap
chinh trong buéc nay. Nhat Ban thiét l&p muc tiéu
tang ty trong dién tlr ndng lwong tai tao dén 36%-
38% tbng san lwong dién vao nam 2030 so voi
murc 12,8% clia nam 2020.

T&i str dung: Tai Nhat Ban, khi CO2 chu yéu
duwoc s dung dé gil lanh trong bdo quan thuc
phdm, gas cho nuwéc giai khat, san xuét dung dich
chira chay va cham séc strc khde. Ngoai ra, Nhat
Ban ciing dang tién hanh thtr nghiém kha nang st
dung CO; v&i muc dich tadng cuwdng thu hdi dau.
INPEX va JOGMEC d& hop tac trién khai thir
nghiém céng nghé nay tai mé dau Minami-aga,
thudc tinh Niigata tr nam 2021 (JOGMEC, 2021).

T&i ché: Nhién liéu sinh hoc cho nganh hang
khoéng dang dwoc ddy manh nghién ctru tai Nhat
Ban. Nhédm cac doanh nghiép, dirng dau 1a Nippon
Paper Industries dat k& hoach san xuét nhién liéu
ethanol sinh hoc (bioethanol) tir gb dé str dung lam
nhién liéu cho nganh hang khéng tai Nhat Ban thay
thé cho xang may bay (Nikkei Asia). Ngoai ra, st
dung carbon dé san xuat vat liéu xay dwng, nhién
liéu tdng hop dang dwoc trién khai tai Nhat Ban.
Hién nay, mot s6 san pham vat liéu xay dwng duwoc
tai ché tlr carbon da dwoc thwong mai hoa.

Loai bé: Céng nghé CCS da dwoc trién khai
tai Nhat Ban nham lwu gitv CO> lau dai dwdi long
dat. D an trinh dién cong nghé CCS Tomakomai
da dwoec trién khai tr ndm 2012. Trong khoang ti
4/2016 dén 11/2019, khoang 300 000 tan CO, da
dwoc bom xubng cac tang chira duwdi long dat va
lwu gilr l&u dai tai d6 (Janpan CCS). Dy an trinh
dién nay dwoc danh gia la rat thanh cong, mé
duwdng cho viéc dua céng nghé nay trién khai
thwong mai quy mo I&n vao nam 2030 tai Nhat Ban.
Vao thang 6/2023, Bo Kinh t&, Cong nghiép Nhat
Ban (METI) da cdng b6 07 dy an CCS dwoc chon
dé phat trién v&i quy mé 1én tlr ndm 2030, theo d6
tbng lwong CO, dwoc thu gilr va lwu trir dwdi long
dat s& 1a 13 triéu tAn/ndm vao nam 2030 (METI,
2023). METI ciing c6 ké hoach thu gitr va lwu tri
tr 120 - 240 triéu tAn CO2/ndm vao ndm 2050 bao
gdm ca lwu tri trong nwdc va & nwédc ngoai.

2.2.2 Canada

Canada da va dang trién khai nhiéu chinh sach
va cong nghé khac nhau trong mé hinh kinh té
carbon tuan hoan.
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Vé chinh séch: Canada trién khai sang kién
“Net Zero Accelerator” tir ndm 2020 nh&m thuc day
cac gidi phap nhadm gidm 40-45% téng phat thai khi
nha kinh vao n&m 2030 va tién t&i phat thai rong
bang “0” vao ndm 2050. Theo d6, sang kién nay
tap trung cac khodn dau tw cong vao cac giai phap
khtr carbon tlr cac ngudn phat thai Ién nhw cong
nghiép ndng (san xuét nhém, thép, xi méng, héa
chét, khai thac va ché bién khoang san), coéng
nghiép dau khi. Ngoai ra, sang kién nay ciing hé
tro cac qua trinh san xuat cdng nghiép cé hé sb
phat thai cao chuyén sang cac hoat dong it phat
thai hon, ddng thdi hd tro phat trién cac cong nghé
sach nhuw thu gir, st dung va lwu trir carbon
(Carbon capture, utilisation and storage) hay
CCUS, hydrogen, san xuét pin lwu tri trong nwéc
(Net Zero Accelerator Initiative, 2020).

Quy pham vé nhién liéu sach dang dwoc thuc
thi vé&i muc dich gidm cwdng dé carbon trong cac
san pham xang va dau diesel. Cu thé, ting ty trong
nhién liéu sinh hoc trong céc loai xang, dau truyén
thdng hodc chuyén déi sang nhién liéu hydrogen
hoac dién trong Iinh vwc giao théng (Clean Fuel
Requlations, 2022).

Quy pham vé nhién liéu tai tao quy dinh ham
lwong nhién liéu tai tao t6i thiéu la 5% dbi véi xang
va 2% dbi v&i dau diesel dwoc ban tai thi trudng
Canada (Renewable Fuel Regulations, 2022).

Céc chinh sach vé gia carbon cta chinh phi
dang dwoc thwe thi, cho phép cac bang va cac
vung lanh thé cé quyén lwa chon hé thdng gia
carbon ho&c st dung hé théng gia carbon cla lién
bang. Hé théng gia carbon cla lién bang bao gém
2 phan: (1) dwa chi phi bt budc vao gia nhién liéu
duwoc san xuét tlr ndng lwong héa thach (xéng, dau
truyén théng) va (2) hé théng gia carbon dwa trén
hiéu suat doi v&i cac thiét bi cdng nghiép. Theo do,
gia carbon sé tang 15 CAD/nam tir mwc 50
CAD/tAn ndm 2022 1én t¢i 170 CAD/tAn vao nam
2030 (Government of Canada, 2023.a va 2023.b).

Vé cdc hoat déng 4R:

Giam thiéu: Theo bao céo téng quan nang
lwong khu vc APEC, Canada c6 ké hoach tang ti
& dién mat troi va dién gid tir 20% nam 2018 Ién
t&i 30% vao nam 2050 nham gidm ti trong dién tiy
nhién liéu héa thach. Cuwdng db tiéu thu nang
lwong cudi cung da dwoc cai thién dang ké, gidm
20% trong giai doan 2005-2018 va dw bao sé giam
47% vao nam 2050 so v&i mirc cia nam 2005
(APEC Outlook, 2022).

Nghién clru va str dung hydrogen ciing la moét
trong nhirng cong nghé trong tdm nham gidm phat
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thai CO,. Canada c6 kha nang cung cap dén 30%
tbng ndng lwong tiéu thu cudi cung théng qua
hydrogen vao nam 2050. Lwong hydrogen nay co
thé giup gidm 190 triéu tAn CO2 quy dbi (Canada’s
Hydrogen Strategy, 2020).

T&i st dung: Ngoai viéc sir dung CO> dé gitr
lanh trong b&o quan thwe phdm, gas cho nuéc gidi
khat, san xuat dung dich chi*a chay, Canada st
dung réng rai CO2 v&i muc dich tdng cwéng thu hoi
d4u va gidm phat thai. Cho dén cubi nam 2021, da
c6 07 dy &n tdng cwdng thu héi dau bang khi CO;
duwoc trién khai. Trong d6, dw an tai thanh phd
Weyburn, bang Saskatchewan la dy an Ién nhét,
da s dung hon 10 triéu tdn CO; t&» nam 2000
(Canada West Foundation, 2021).

T4i ché: Nhién liéu sinh hoc dang duwoc st
dung trong nganh céng nghiép, giao théng. Ngoai
ra, nang lwong sinh khdi két hop véi CCS duwoc
trién khai trong nganh dién nham tao ra phat thai
am, gop phan hién thuc hdéa muc tiéu khir carbon
trong nganh dién vao nam 2035 (Canada’s
Hydrogen Strategy).

Loai bé: Canada 1a mot trong nhivrng quéc gia
tién phong trén thé gidi trong viéc trién khai cong
nghé CCS/CCUS. Hién nay céng suat ctia cac thiét
bi CCUS la 4,2 triéu tAn/nam (IEA, 2023). Theo dw
b&o, cong suat thu gitr va lwu trir CO, sé tang tdi
80 trieu tAn/ndm vao nam 2050 theo kich ban
Canada’s Net-zero (Canada’s Energy Future 2023).

Boundary Dam CCS thudc bang
Saskatchewan la dw an CCUS quy mé thwong mai
dAu tién trén thé gigi trong linh v thu gitr CO, tiy
nha may nhiét dién than. Boundary Dam Ia mét nha
may nhiét dién than c6 cong suat 824 MW ndm &
Estevan, Saskatchewan, Canada. T6 may sb 3 cla
nha may nay ban dau du kién déng clra vao ndm
2013 sau 45 nam hoat ddng. Hé théng thu gitr CO-
da dwoc trang bi thém dé thu gitr CO», sau d6 cung
cép cho dy an nang cao thu hdi dau gan dé. Tinh
dén thang 7 ndm 2021, hon 4 triéu tdn CO, da
duoc thu hdi tr dw an Boundary Dam CCS ké tiy
khi bat dau hoat déng tr nam 2015.

Tai bang Alberta, hai dw an thu gilr carbon la
Quest va Alberta Carbon Trunk Line, 1an lwot dwoc
dwa vao van hanh vao nam 2015 va 2020. Ngoai
ra, nhiéu dw an CCUS mé&i cong bd & Alberta va
cac bang khac, nang coéng suét tdng cac hé théng
thiét bi CCUS lén 31 triéu tAn/ndm vao nam 2030
(IEA, 2023).
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2.2.3 Thai Lan

Thai Lan da va dang trién khai nhiéu chinh
sach va cong nghé khac nhau trong mé hinh kinh
té carbon tuan hoan.

Vé chinh sédch:
Thai Lan dang trién khai manh mé& mé hinh kinh
té “Sinh hoc-Tuan hoan-Xanh” (Bio-Circular-Green)

hay BCG.

Muc tiéu bao trim clia BCG |4 thuc day sy can
bang va ting trwdng kinh t& bén virng, chuyén nén
kinh té tr wu tién khia canh kinh t& sang mé hinh
bén virng, noi cac ngudn luc dwoc tai tao va viéc
st dung chung dwoc tdi wu héa cung véi tang
trwdng kinh té.

BCG tich hop ba mé hinh chinh sach khac
nhau: Kinh té sinh hoc, kinh té tuan hoan va kinh
té xanh. Trong khi m&i mé hinh nay déu c6 muc
dich chung la dat dwoc ting trwdng kinh t& bén
virng, giam thiéu tac dong dén moéi trudng (APEC,
2022). Céac phan thanh ctia mé hinh BCG dwoc
trinh bay dwéi day:

Kinh té sinh hoc lién quan dén viéc san xuét
tai nguyén sinh hoc va cac nguyén liéu sinh hoc va
bién chung thanh cac san pham cé gia tri gia téng
bé&ng cach st dung cdng nghé va déi méi.

Kinh té tuan hoan xét dén mot hé théng san
xuét-tiéu dung tai sinh noi ma san pham, dich vu
thiét k& hé thdng cho phép loai bd rac thai va 6
nhiém, cac vat liéu hién cé dwoc gilr lai dé st dung
(tai str dung, tan trang, stra chira, tai san xuét, tai
ché).

Kinh té xanh tan dung cac qua trinh cta hé
sinh thai dé mang lai lgi ich cho con nguwdi mot
cach cong bang va toan dién ma khéng gay nguy
hiém dén tinh bén virng clia hé sinh thai.

Vé cdc hoat déng 4R:

Giam thiéu: Tang cwdng st dung ndng lvong
tai tao, nang cao hiéu qua st dung nang lvgng va
chuyén déi tir dién than sang dién khi 1a nhirng noi
dung chinh trong buédc nay. Thai Lan la mét trong
nhitng quéc gia dan dau vé ty trong nang lwong tai
tao trong khu viec APEC va ASEAN. Ty trong nang
lwong tai tao chiém 17% téng tiéu thu nang lwong
cudi cling vao nam 2020, cao hon nhiéu so v&i con
sb binh quan clia toan APEC 1a 4% (EGEDA).

Thai Lan thiét 1ap muc tiéu gidam 30% cwdng dd
nang lwong trong giai doan 2010-2037, giam téng
tiéu thu ndng lwong cudi cung tr 181.238 KTOE
(thn dau quy dbi) xubng con 126.867 KTOE vao
nam 2037 (Thailand’s EEP, 2018).

Déi v&i chuyén dich nang lwong, Thai Lan da
tirng budc chuyén s dung than sang st dung khi
tw nhién trong Iinh vwc dién. Theo s lieu tw
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EGEDA nam 2020, tiéu thu than chi chlem khoang
10% trong téng tiéu thu nang lweng cubi cung cla
Thai Lan (EGEDA).

T&i str dung: Tai Thai Lan, khi CO2 chi yéu
duoc st dung dé gil lanh trong bdo quan thuc
phdm, gas cho nuwéc giai khat, san xuat dung dich
chira chay.

Tdi ché: San xuét nhiét tw sinh khéi da dwoc
trién khai thanh céng tai Thai Lan. Tinh dén nam
2018, trén 90% nhiét str dung trong néng nghiép
(cha yeu la cong nghiép mia dwong va dau co)
dwoc s&n xuat tir sinh khéi, twong dwong véi 7.152
KTOE, muc tiéu tang dén 23.000 KTOE vao nadm
2037. Ngoai ra, str dung nhién liéu sinh hoc dwgc
khuyén khich tai Thai Lan v&i muc tiéu tang st
dung xang sinh hoc 1én dén 7,5 triéu lit/ngay va dau
diesel sinh hoc Ién t&i 8 triéu lit/ngay vao nam 2037
(Thailand’s AEDP, 2018).

Loai bé: Thai Lan c6 tiém nang thu gil va lwu
trlr carbon dwéi cac khu viee mé khi da khai thac
hoac da can kiét do san lwgng khi tw nhién khai
thac ngay cang gidm. Hién nay, mét s6 duy an thir
nghiém céng nghé CCS tir cac nha may nhiét dién
va bom xubng cac via khi da can kiét dang dwoc
trién khai.

2.3. Hién trang trién khai CCE tai Viét Nam

Viét Nam da bat dau trién khai md hinh kinh té
tudn hoan sau khi théng qua Luat Bao vé Moi
trwdng 2020, lan dau tién dua cac nguyén tac cla
kinh t& tuan hoan vao khung chinh sach. Kinh té
carbon tuan hoan ciing dwa trén cac nguyén tac
cuia kinh té tuan hoan va dwoc ap dung dé quan ly
phat thai carbon, gép phan vao muc tiéu phat thai
rong bang “0” clia Viét Nam vao nam 2050 nhw da
cam két tai COP26 nam 2021.

Hién nay, Viét Nam chwa c6 khung chinh sach
riéng cho kinh té carbon tudn hoan. Tuy nhién,
cling nhu mét sé nwéc APEC khac, nhiéu bién
phap, cong nghé giam phat thai carbon phu hop
v&i cac hoat dong 4R cuia kinh té carbon tuan hoan
da va dang dwoc 16ng ghép trong cac chién luorc,
quy hoach, chwong trinh muc tiéu cda Chinh pha,
cu thé nhw sau:

Vé cdc hoat déng 4R:

Giam thiéu: Tang cwdng san xuét dién tiy
nang lwong tai tao nham gidm dan ty trong nhiét
dién than, dan dén giam phat thai CO, la mét trong
nhitng wu tién hang dau cha Chinh phd trong
nhitng ndm vira qua. Cac co ché khuyén khich
nhdm thuc day phat trién ndng lwong tai tao da
duoc xay dwng va trién khai, cu thé 1a: Quyét dinh
11/2017/QD-TTg, Quyét dinh 13/2020/QP-TTg
cta Thu twéng vé co ché khuyén khich phat trién
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dién mét troi tai Viét Nam; Quyét dinh 37/2011/Qb-
TTg, Quyét dinh 39/2018/QD-TTg vé co ché hé tro
phat trién cac dy an dién gi6 tai Viét Nam. Nh& cac
co ché khuyén khich néu trén, chi trong vong 4-5
nam tré lai day, nguén dién mat tr&i va dién gid da
cé bwdc phat trién vwot bac, dwoc qudc té danh
gia la diém sang trén thé gidi vé phat trién nang
lwong tai tao, dirng dau khu vwc ASEAN.

Theo bao cao cua Vién Nang lwong — Bo Cong
Thwong, tong cong suat dién mat troi va dién gio
da dat xap xi 21GW, chiém 27% tong cong suét
ngudn dién vao ndm 2021. Theo Quy hoach phat
trién dién luwc quéc gia thoi ky 2021 - 2030, tam
nhin dén nam 2050 (Quy hoach dién 8), ty trong
dién nang san xuét tlr nang lwong tai tao dw kién
dat khoang 30,9% - 39,2% vao nam 2030 va dinh
hwéng dat 67,5% - 71,5% vao nam 2050 (Vién
Nang Lwong, 2022; QHD8, 2023).

DPéi voi linh vuc tiét kiem va s dung nang
lwong hiéu qud, chwong trinh qudc gia st dung
nang lwong tiét kiem, hiéu qua giai doan 2019 —
2030 d&t muc tiéu dat mre tiét kiém ndng lwong tw
5% - 7% tong tiéu thu nang lwong toan quoc dén
nam 2025 va ti 8 - 10% tdng tiéu thu nang lvong
toan qudc dén nam 2030 (TKNL, 2019).

Dbi v&i sdn xuét hydrogen, chinh pha dé ra
muc tiéu san xuat hydrogen xanh Ia tir ngudn nang
lwong tai tao phuc vu trong nwédc va xuat khau.
Cong suét duw kién khoang 100 - 200 nghin
tAn/nam vao nam 2030. Dinh hwéng dén 2050, quy
mo cong suat san xuéat hydrogen xanh 1a dat 10 -
20 triéu tAn/ndm (QHTTNLQG, 2023).

Tai sty dung: Tai Viét Nam, khi CO, dwoc s
dung trong linh vic cong nghiép, ndng nghiép va
dan dung nhuw cai thién nang suét cho cay trong
trong nha kinh, git lanh trong bdo quan thuc pham,
gas cho nuéc gidi khat, san xuét dung dich chira
chay.

DPéi voi viec st dung CO2 phuc vu viéc tang
cwong thu héi dau, tir thang 10/2008 dén thang
3/2010, Tap doan dau khi Viét Nam (PVN) cung
Tap doan Quéc gia Dau khi va Kim loai Nhat Ban
(JOGMEC), Téng coéng ty Tham do Dau khi JX
Nippon (JX-NOEX) da hop tac thwc hién “Nghién
kha thi ap dung gia tang thu héi dau st dung CO>
(CO2 - EOR) tai mé dau Rang Déng (L6 15-2)’. Giai
doan 1 thyc hién céac thi nghiém chuyén sau trong
phong thi nghiém va nghién cru md phdng.

Ngay 15/2/2011, PVN, JOGMEC va Cong ty
Dau khi Nhat Viét (JVPC) da ky thda thuan nghién
ctu chung dé thwc hién th&r nghiém bom CO2 &
giéng N-02P vao tang chira dau Miocene duéi, mé
Rang Déng, thuéc L6 15-2 bé Clru Long. Thiy
nghiém tang cwéng thu héi dau bang bom ép CO;
giéng don (CO.-EOR Huff n Puff Pilot Test) tir
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ngay 19/5 dén ngay 6/6/2011 da dat dwoc nhitng
két qua tich cuc véi gia tang san lwong khai thac
dau tir 950 thung/ngay 1én 1.500 thung/ngay.

JOGMEC khuyén nghi tién hanh nghién ctru so
bd thiét ké thtr nghiém mé rong vao nam 2012. Tuy
nhién, Bé an chwa kha thi v& mat kinh t& do chi phi
thu hdi va van chuyén CO> tlr ngudn thu héi trong
dat lién dén vi tri giéng bom la qua cao va dau tw
trang thiét bi qua Ién, nén cac dé xuét tiép theo
khéng dwoc thuc hién (Nguyén Anh Bac, 2023).

Tai ché: Tha twéng da ban hanh quyét dinh sé
53/2012/QD-TTg ngay 22/11/2012 vé& viéc ban
hanh 16 trinh ap dung ty Ié phéi trdn nhién liéu sinh
hoc véi nhién liéu truyén théng. Tuy nhién tinh
trang tiéu thu chwa dat dwoc mwrc ky vong do
nguwoi tiéu dung khéng man ma s dung xang sinh
hoc. San lwgng tiéu thu xang E5 dang c6 xu hwéng
gidm trong nhitng ndm gan day. Théng ké san
lwong tiéu thu xang E5 clha Petrolimex tir nam
2018 dén nay cho thay san lwong tiéu thu xang E5
da gidm tir hon 2 triéu lit ndm 2018 dén nam 2022
chi con khoang 1,5 triéu lit va 5 thang dau nam
2023 chi con hon 544 nghin lit (Mekong Asean,
2023). Quy hoach dién 8 cling dat ra muc tiéu cong
suat dién sinh khdi va dién rac dat 2.27 GW vao
nam 2030 va 6 GW vao nam 2050 (QHDS, 2023).

Loai bé: Cac cong nghé loai bd khi carbon ra
khoi hé thédng nang lwong nhw cdng nghé CCS va
CDR chwa dwoc trién khai tai Viét Nam tai thoi
diém hién nay. Tuy vay, Viét Nam dang c6 nhiing
budc khdi dau nhat dinh dbi véi cong nghé CCS
va da dwoc thé hién trong mot sé van ban, chinh
sach quan trong cda chinh pht, dac biét sau cam
két dwa phat thai rong vé& “0” vao nam 2050 tai Hoi
nghi lan th(r 26 cac Bén tham gia Céng wéc khung
cta Lién hop qudc vé bién ddi khi hau (COP26)
nam 2021.

Cu thé, tai quyét dinh phé duyét Chién lwoc
quéc gia vé bién ddi khi hau giai doan dén nam
2050, sb 896/QD-TTg ngay 26 thang 7 nam 2022,
muc 2.b (thuéc muc IV. Nhiém vu va giadi phap) cé
néu: “...Nghién ctru, rng dung céng nghé thu gitr,
Iwu trir cac bon (CCS) cho cac nha may dién st
dung nhién liéu héa thach va cac co sé& san xuét
céng nghiép”. Quyét dinh phé duyét Dé an vé
nhitng nhiém vu, gidi phap trién khai két qua Hoi
nghi lan thr 26 cac bén tham gia Cong wéc khung
cta Lién hop qubc vé bién dbi khi hau, sb 888/Qb-
TTg ngay 25 thang 7 nam 2022, muc 2 (thuéc muc
[I. Nhiém vu va gidi phap) cé néu: “...nghién clru
phat trién va st dung nhién liéu amonia xanh,
hydro xanh; lwu tri® ndng lwong va phat trién céng
nghé thu héi, lwu gilr va str dung cac-bon...”.
Ngoai ra, trong ban déng gép do quéc gia tw quyét
dinh (Nationally Determined Contribution — NDC)
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cap nhat thang 10/2022, cé nhiéu muc dé cap dén
céng nghé CCS nhuw mét gidi phap dé giam phat
thai carbon tr cac nha may nhiét dién than va cac
nha may coéng nghiép nang (muc 5.1.4, muc 5.1.6
va muc 6.2.4).

Tai héi nghi bd trwdng cac nwédc trong “Cong
ddng phat thai rong bang 0 chau A” goi tat 1a AZEC
(the Asia Zero Emissions Community) duoc to
chirc tai Nhat Ban ngay 4/3/2023, PVN va
JOGMEC d3 ky bién ban ghi nhé hop tac phat trién
dw an CCS/CCUS tai Viét Nam. Theo do, cac bén
tiép tuc phat trién giai doan tiép theo cla dw an
nghién cu kha thi CCS/CCUS tai Viét Nam, da
thwe hién tir thang 11/2022 (AZEC, 2023).

Quy hoach téng thé vé nang lwong québc gia
théi ky 2021-2030, tAm nhin dén ndm 2050 c6 néu
“Day manh (ng dung cac gidi phap thu héi, st
dung va ton trir carbon trong cac co s& san xuat
cong nghiép va nha may dién dat kha nang thu gilr
khoang 1 triéu tdn vao ndm 2040 va dinh hwéng
khoang 3-6 triéu tAn vao nam 2050” (QHTTNLQG,
2023).

Tém lai, Viét Nam da trién khai mot sé gidi phap
céng nghé trong hoat déng gidm thidu nhw tiét
kiém nang lwong va tang ty trong nang lwong tai
tao trong san xuét dién. Ddi véi hoat dong tai sir
dung va tai ché carbon, moét s gidi phap ciing da
duwoc ap dung &p dung nhwng con nhiéu han ché,
m&i chi ap dung & mét chirng muc nhat dinh. Cac
cong nghé trong hoat dong loai bd carbon chwa
duoc trién khai ma mai chi cé nhitng dinh hwéng
thé hién 16ng ghép trong mét sé chinh sach.

3. KET QUA VA THAO LUAN

M6 hinh CCE sé dong vai trd quan trong trong
viéc hién thwe héa muc tiéu dwa phat thai rong vé
“0” vdo nam 2050 cla Viét Nam. Bé thuc day CCE,
Viét Nam can c6 ké hoach, muc tiéu cu thé. Trén
co s& danh gia tdng quan cong tac trién khai mé
hinh CCE ctia mét sb nwéc trong khu viwc APEC,
sau day la mot s6 ham y cho Viét Nam vé viéc thic
day mé hinh nay:

Vé chinh sach

- Can sé'm trién khai ap dung thi tru0’ng carbon
trong nwéc dé tao ngudn lwc, thic day phat trién
va trng dung céng nghé phat thai thap, huéng dén
nén kinh té trung hoa carbon, phu hop véi cac muc
tiéu phat trién bén virng ctia Chinh pha.

- Can xay dung chién lwoc qudc gia vé phat
trién chudi cung trng hydrogen tr khau san xuét,
van chuyén, lwu trir va st dung, dap (rng nhu cau
st dung trong nwéc trong nhirng thap ky téi va tién
t&i xuat khau.

- Can huy déng ngudn ngan sach du Ién dé hé
tro' trong giai doan nghién ctwu, trinh dién, thwong
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mai hda cac cdng nghé phat thai carbon thap hoac
khoéng phat thai carbon.

- Can ¢6 chinh sach hd tro nghién clru, trién
khai cac dw an CCUS. Bb sung céc tiéu chuan, quy
chuén, quy dinh trong viéc thu git, van chuyén, st
dung va lwu trir CO..

- Can c6 chinh sach khuyén khich nghién ctru
va trién khai cong nghé tai ché carbon.

- Can c6 chinh sach dao tao, bdi dwéng nhan
lwc cho phat trién kinh té carbon tuan hoan, dap
ing dwoc yéu cau thuc té va co kha néng tiép can
nhanh v&i cac cong nghé tién tién cla thé gidi.

Vé khoa hoc céng nghé

- Nghién ctru, thir nghiém, san xuét hydrogen
va amonia quy md Ién, ddng thdi phat trién chudi
cung tng hydrogen tir khau san xuét, van chuyén,
lwu trlr va str dung ddm bdo an toan.

- Nghién ctru, thir nghiém céng nghé déng dbt
amoniac hodc sinh khéi trong cac nha may nhiét
dién than va hydrogen trong cac nha may nhiét
dién khi.

- D4y manh nghién ctru va ap dung cac coéng
nghé tai ché carbon thanh cac nhién, nguyén vat
liéu c6 gia tri cao hon trong khi van gidam dwoc phat
thai CO..

- Nghién ctru, thr nghiém céng nghé CCS tai
mot sb vi tri lwu trir CO2 khac nhau (bé chira dau
khi da can kiét, via than sau khéng thé khai thac,
tang nwdc man sau, ...).

- Nghién ctru, trién khai cong nghé st dung
CO; trong nganh dau khi nham nang cao ty & thu
hdi dau, déng thdi lwu gitk CO2 trong cac md dau
khi da can kiét.

Vé hop tac quoc té

- Can hop tac séu rong voi cac t6 chlrc, cac co
quan nghién ctru vé nang lwong trén thé gidi va
khu vwc nham Kip th&i cap nhat va trao déi nhirng
thong tin, céng nghé mai nhat trong linh vire nang
lwgng va gidam phat thai. Thong qua cac hoat déng
hop tac, Viét Nam co the tan dung cac kién thure
chuyén gia, sw hé tro’ vé tai chinh dé trién khai cac
cébng nghé trong moé hinh CCE tai Viét Nam. Bac
biét 1a cac cong nghé Viét Nam chwa trién khai nhw
CCS, CCUS, san xuat va s dung hydrogen
xanh la.

- Mot sb tb chirc, dién dan ma Viét Nam cé thé
tham gia nhw: Co quan Nang lwong quéc té (IEA),
Vién Kinh té Nang lwong Nhat Ban (IEEJ), Trung
tam Nghién ctru Nang lwong Chau A — Thai binh
duwong (APERC), Trung tdm Nang lvogng ASEAN
(ACE), Vién Nghién ctru kinh t& ASEAN va Déng
Nam A (ERIA), mang lvéi CCUS chau A, Vién
nghién clru CCS toan cau (Global CCS Institute),
sang kién thuc day trién khai CCS tai Dong Nam A
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(South East Asia CCS Accelerator - SEACA) do
Global CCS Institute khé&i xwong va Cong dong
phat thai rong bang 0 chau A (AZEC).

4. KET LUAN

M hinh kinh té carbon tudn hoan tai mot sé
nwoc tham gia APEC, trong dé cé Viét Nam da
thwc hién trong thoi gian qua. Nhin chung cac

nwédc déu st dung md hinh 4R: gidm thiéu; tai st
dung; tai ché; loai bd. Ching ta da cé buc tranh
tbng thé vé& mé hinh kinh t& carbon tuan hoan &
mot sd nwdc. Trén co s& da thwe hién & Viet Nam
va kinh nghiém mét sé nwéc, chung ta can trién
khai déng bd cac gidi phap vé chinh sach, khoa
hoc céng nghé, hop tac quoc té dé dat muc tiéu dé
ra 0
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ABSTRACT

Circular Carbon Economy is a model based on a holistic approach to reducing CO, emissions through
the fair deployment of existing technologies. Specifically, this includes technologies related to energy
efficiency, renewable energy, nuclear energy, decarbonization in the industrial and power sectors, and
other technologies as long as they contribute to reducing carbon emissions.

The importance of the circular carbon economy has gained support from many countries worldwide.
At the G20 Summit held in Saudi Arabia at the end of 2020, leaders affirmed their support for building a
"circular carbon economy" model and considered it an effective solution to address climate change issues.

Additionally, the circular carbon economy model suggests that if existing technologies are effectively
implemented, fossil fuels can still be used to a certain extent to maintain the stability of national energy
systems during the transition period while achieving carbon emission reduction targets.

This report introduces the circular carbon economy model and its implementation status in several
countries in the Asia-Pacific region. Based on the experiences of implementing the circular carbon
economy model in these countries, the report provides several implications for Vietnam in developing its
own circular carbon economy. It is hoped that the circular carbon economy model will be one of the
solutions to help Vietnam achieve its goal of net-zero emissions by 2050.

Keywords: economy, carbon emission reduction, greenhouse gases.
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