TAP CHi CONG THUGNG

NANG LUC TUAN THU VA PINH MUC
PHAT THAI (BENCHMARK) CUA CAC
NGANH CONG NGHIEP THAM DUNG
NANG LUQNG TAI VIET NAM TRUOC THEM
THI TRUONG CF VARBON

e PHAN TAM MINH?

- TRUONG THI LAN NHI'

- VU THI NGAN' - LE PHUONG LINH!

1Sinh vién, Bai hoc Kinh t& Qudc dan

TOM TAT:

Nghién ctru thuc hién phan tich thuc trang cong nghé va dinh mutrc phat thai cia 3 nganh cong
nghiép tham dung ning lugng trong diém tai Viét Nam 1a nhiét dién, st thép va xi mang. Trong
bdi canh Viét Nam thuc thi cam két Net Zero va ddi mit vai Co ché diéu chinh bién gidi carbon
(CBAM) cua EU, viéc xéac lap hé théng diém chuin (Benchmark) déng vai tro quyét dinh dén
nang liuc canh tranh quéc gia. Nghién ctru sir dung phu’ong phap noi suy san luong thuc té (P) va
lwong phat thai (E) tir dir liéu tiéu thy néng lugng quy d01 (TOE) dé dam bao tinh khach quan cta
dir lidu gbe. Két qua cho thay, sy phan hoa manh mé& vé hiéu suét giira cac cong nghe dac biét la
vu thé ciia 16 dién hd quang (EAF) so véi 16 cao (BF-BOF). Nghién ciru ciing dé xuat mo hinh
kiém tra tuan thi kiém soat gian l4n va 19 trinh thiic day cong nghé tuan hoan nham dam bao tinh

liém chinh cho thi truong carbon noi dia.

T khoa: thi trudng carbon, tham dung nang lugng, Net Zero, Benchmark.

1. Pit van dé

Viét Nam dang dung trudc mot ngudng ctra
lich str ctia qua trinh chuyén dich kinh té khi cam
két dat mac phat thai rong bang "0" (Net Zero)
vao nam 2050 di trd thanh kim chi nam cho nhiéu
dinh huéng phat trién qudc gia. Su chuyén dich
nay khong chi 1a mot nd luc ty thdn nham tng
pho v6i bién doi khi hau toan cau ma con 1a phan
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mg chién lugc trudc nhitng thay ddi manh mé
trong cdu trac thwong mai qudc té, noi cac tiéu
chuén moi trudng dang dan thay thé cac hang rao
thué quan truyén thong. Trong d6, cac nganh cong
nghiép thim dung ning lugng nhu nhiét dién, sit
thép va xi mang dugc xac dinh 1a nhitng linh vuc
trong diém trong 10 trinh giam phét thai khi nha
kinh. Theo quy dinh cua Luat Bao v¢é moi truong
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2020 va cac vin ban huéng dan thi hanh nhu Nghj
dinh 06/2022/ND-CP va Quyét dinh 01/2022/Qb-
TTg, cac co s& thudc cac nganh ndy nim trong
danh muc phai thyuc hién kiém ké khi nha kinh va
ting budc tham gia co ché quan 1y phat thai ciing
nhu thi truong carbon trong nudec.

Mot trong nhitng 4p luc ngoai canh 16n déi véi
tién trinh giam phat thai ctia Viét Nam 1a Co ché
diéu chinh bién giéi carbon (CBAM) cua Lién
minh Chau Au (EU) khi co ché nay chinh thirc bt
dau van hanh thuc té tir ngay 01/01/2026. CBAM
ap dung ddi v6i cac nganh c6 cudng do phat thai
cao nhu xi mang, sit thép, nhém va phan bon, yéu
cdu hang nhap khau vao EU phai khai bao lugng
phat thai CO, nhiing trong san pham va ndp chimg
chi carbon tuong tng. Pi€u nay tao ra ap luc dang
ké ddi voi cac doanh nghiép xuat khau cua Viét
Nam trong viéc giam cudng d6 phat thai dé duy
tri kha nang canh tranh tai thi truong EU (World
Bank Group, 2022).

Pé thich ung, 16 trinh trién khai thj truong
carbon trong nudc dd dugc Chinh pht phan dinh
rd rang.

(1) Giai doan 2025 - 2027, tap trung van hanh
thi diém san giao dich voi téng han ngach da dugc
phé duyét 1a 243.082.392 tin CO, cho ndm 2025
va 268.391.454 tan CO, cho ndm 2026 (Thu tudng
Chinh phu, 2026).

(2) Giai doan tu 2028, tro di s€ vén hanh chinh
thirc va mo rong pham vi nganh nghé cho toan bo
cac co s& thuoe danh muc kiém ké khi nha kinh
qudc gia (Chinh phu, 2022).

(3) Sau nim 2030, hé théng s& thuc hién hoi
nhap qudc té toan dién thong qua co ché Piéu
chinh tuong tng (CA) theo Diéu 6 ctia Thoa thuan
Paris (UNEPCCC, 2025).

Hé théng phap 1y phuc vu cho 16 trinh nay da
dugc kién toan qua 3 van ban trong tdm: (i) Nghi
dinh 06/2022/ND-CP da tao 14p khung phép 1y so
khai vé giam nhe phat thai khi nha kinh; (ii) Nghi
dinh 119/2025/ND-CP ngay 9/6/2025 da cu thé
hoa cac quy dinh vé phan bd han ngach va thiét 1ap
Hé thdng dang ky qudc gia; (iii) Quyét dinh 263/
QP-TTg ngiy 9/2/2026 chinh thic an dinh tran
phat thai cho 110 co s¢ trong diém dau tién, budc

céc nha may phai bat dau ky nguyén quan tri bang
han ngach, noi mdi tn khi thai déu mang gia tri
tai chinh thyc thu.

2. Phuwong phap nghién ciru

Trong linh vyc quan tri carbon, tinh toan ven
ctia dir lidu 1a cbt 151 vi cac doanh nghiép thuong
c¢6 xu hudng bao céo sai léch san lugng nham tbi
thiéu hoa chi phi tuan thi. Dé loai bo tinh chu
quan, nghién ctru itng dung phuong phap ndi suy
dua trén Nguyén tic Mot ngudn dir liéu gc duy
nhét (Single Source of Truth - SSOT) tir tong tiéu
thu ning luong quy ddi (TOE). Dir lidu dau vao
duoc thu thap tir bao céo kiém ké nang luong cua
266 co sO trong diém theo danh muc cdp nhat tai
Quyét dinh s 13/2024/QB-TTg. Quy trinh xur 1y
dit lidu duoc thiét ké chit ché qua 3 cap do logic.

(1) Tinh toan lugng phat thai thuc té (E) dua
trén phuong phap luan cia GHG Protocol thong
qua cong thuec:

E =3 (TOE x EF) (Pon vi: tCO,)

Dir liéu hoat dong (dugc boc tach tir TOE thanh
cac nguén nhién li¢u vat Iy va dién ludi ludi dién
theo ma tran trong s dic thu cua tung linh vuc.

Trong d6, hé sb phat thai (EF) duogc hé théng tu
dong truy xudt tir co s& dit lidu qudc gia theo danh
muc do B6 Nong nghiép va Mai truong cong bd.
Céch tiép can nay dong vai trd quan trong trong
viéc giam thiéu tdi da cac rui ro sai sot phat sinh
tir qua trinh nhap liéu thi cong, ddng thoi dam bao
tinh thong nhét va chuan héa vé dir lidu phat thai
gifta cac co sé khac nhau trong cung mot linh vyc
san xuét trén toan hé thong.

(2) Thyc hién truy xuat ngugc san luong thuc
té noi suy (P) théng qua chi s6 Dinh murc tiéu hao
nang lugng (SEC) theo cong thuc

TOE t5pg hop X 41.868

P= AL
SEChnh vwe (Pon vi: Tan/MWh)

Trong cong thuc nay, SEC dong vai tro la
bién s6 chuyén déi hiéu suét, cho phép hé thong
tuy dong kiém chting tinh xac thuc cla san lugng
dya trén khi lugng nang lugng thyc té ma doanh
nghiép da tiéu thu.

(3) Tinh toan cuong d6 phat thai trung binh c6
trong s6.
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Pinh muc chuin (B) dugc tinh toan bang cach
tong hop luong phat thai ciia toan bd cac nha may
trong cung mot nhom cdng nghé, sau do chia cho
tong san luong thuc té ciia nhom do.

B = % (Pon vi tCO,/tAn hodc tCO,/MWh)

Viéc su dung muc trung binh nganh lam
Benchmark cho giai doan khéi dau giap Chinh
phu Viét Nam thiét lap duoc mot mdc tham chiéu
thyc té, phan anh dang trinh d6 giai doan tiép theo.

Viéc st dung logic ndi suy nay mang lai 3 loi
ich ¢t 16i cho mé hinh quan 1y qudc gia:

(1) N6 tao ra mot chét chin k¥ thuat viing chic
vi dir liéu ti€u thu dién va than la dir liéu kho lam
gia nhat do c6 su ddi soat truc tiép tr hoa don tai
chinh cta cac don vi cung ung nang lugng;

(ii) Phuong phap nay cho phép hé théng tu dong
phat hién nghi van gian 1an néu doanh nghiép bao
cdo san luong ting dot bién nhung mirc tiéu thy
nang lugng khong co6 sy gia tang tuong ung;

(ii1) Cac dinh mirc Benchmark dugc tinh toan
tir dit liéu ndi suy nay dam bao do tin cdy cao nhat
khi thuc hién cac but toan Piéu chinh tuwong tng
voi cac ddi tac qudc té theo Diéu 6.2 cua Thoa
thudn Paris (UNEPCCC, 2025).

3. Thue trang hi¢u suét cong nghé

Phan tich thyc trang cdng nghé clia 266 co so
cong nghiép ndng thudc 3 nganh linh vuc trong
diém boc 16 mot birc tranh phan hoéa sau séc.

3.1. Linh vwc sin xudt nhigt dién

Nhiét dién 1a mot trong nhitng nganh c6 cudng

d6 phat thai 16n trong nhém cac nganh cong nghiép
tham dung ning lugng. Mic du chi chiém 33 co so
trong mau nhung tong lwong phat thai thuc té dat
t6i 113,6 trigu tin CO2, chiém gan 70% tong phat
thai ciia toan b mau nghién ctu. Pic diém cua
nganh nay duoc thé hién qua 3 khia canh chinh.

Thi nhat, cac nha may chu yéu str dung than
loai 5, 6 ¢6 hé sd phat thai rat cao dé dam bao an
ninh ning luong qudc gia.

Thit hai, phan 16n cic t6 may van dang véan
hanh & trinh d§ cong nghé can téi han dan dén
murc Benchmark tinh toan dat ngudng 1,002 tCO,/
MWh, thugc nhém cao trén the gidi.

Thit ba, su ton tai ciia cac nha may cong nghé
cii nay 1a thach thtc 16n nhit cho cam két giam
phat thai dinh ctia nganh Dién theo 1 trinh JETP.

3.2. Linh vwc sdn xudt sit thép

Dbi voi san xudt sit thép, cong nghé san xuat
déng vai tro quyét dinh dén nang lyc tuan thu
carbon. Két qua so sanh giita hai dong cong nghé
chu dao bdc 16 su khac biét ro rét.

Thir nhdt, cong nghé 16 cao (BF-BOF) st dung
than cbc lam tac nhan khir c6 cuong do carbon rat
cao voi mic Benchmark dat 0,405 tCOz/tén.

Thit hai, cong nghé 10 dién hd quang (EAF) sir
dung dién ning va thép phé lidu thé hién wu thé
xanh vuot trdi khi mic Benchmark chi con 0,269
tCO,/tan, thap hon 33,6% so véi 16 cao.

Thu ba, mic du EAF xanh hon vé cuong dd
phat thai nhung tong phat thai tuyét d6i cia nhom
ndy tai Viét Nam van cao do quy mé 16n va sy phu
thudc vao hé sb phat thai cua ludi dién qudc gia.
(Bang 1)

Bang 1. So sanh dinh mic phat thai (Benchmark) gitta cong nghé BF-BOF va EAF
trong nganh Thép

Chi sé so sanh

Cong nghé BF-BOF

Cong nghé EAF

Y nghia chinh sach

Nguén nguyén liéu

Quang sét, than cbc

Thép phé liéu, dién nang

EAF thuc day kinh té

chinh tuan hoan.
~ ~ 0 A
Mcrc Benchmark (B) 0,405 tCO, /t&n 0,269 tCO, /t&n Chenh IGeh 33,6% ve
2 2 hiéu suat méi trwong.
Ap lwc tuan thu CBAM RAt cao Trung binh Can vu tién chuyen doi

cébng nghé.
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Nguon: Tong hop sé liéu tinh todn tir mau 266 co sé (Nhém nghién civu tong hop)
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3.2. Linh vwc sdn xudt xi méing

Trong linh vuc xi méng, mic Benchmark trung
binh duoc xac 1dp 1a 0,358 tCOz/tén clinker. Phan
tich dai di li€u cho thay sy bat binh dang 16n vé
trinh d§ cong nghé.

Thir nhdt, nhém 10% dan dau da dat mtc hiéu
sudt xanh chi khoang 727 kg tCOz/tén nho tich
hop hé thong thu hoi nhiét du (Xi mang Viét Nam,
2022).

Thir hai, nhém doanh nghiép lac hau van duy
tri mirc phat thai trén 1.000 kg tCO,/tan.

Thit ba, viéc hé théng VCR 4p dung mirc chuin
0,358 tCOz/tfm s€ tao ra mot ap luc ng carbon
truc tiép, budc cac doanh nghiép lac hau phai dau
tu d6i méi cong nghé hodc chip nhan roi bo thi
trudng khi gia carbon ting cao sau nam 2028.

4. Khuyén nghi va ham y chinh sach

Tir két qua phén tich thyc trang néu trén, co
thé thdy su phan hoa siu sic vé& cong nghé giita
cac co so trong cung mdt nganh khong chi tao ra
su bat binh ding trong nghia vu giam phat thai ma
con tiém an rii ro 16n vé tinh liém chinh cua dit
liéu khi thi truong carbon chinh thitc van hanh.
Trong bbi canh cac rao can k¥ thuat nhw CBAM
ngay cang thit chat, viéc duy tri cac cong nghé cii
khong chi 14 ganh nang vé mdi truong ma con la
mot rui ro tai chinh tryc tiép déi véi doanh nghiép.
Ngoai ra, khi han ngach phat thai tr¢ thanh tai san
tai chinh co6 gié tri cao, rui ro gian 1an dir liéu tro
thanh thach thie 1on d6i véi su liém chinh cua
toan thi truong (World Bank, 2021).

Do d6, dé chuyén doi nhitng thach thirc nay
thanh co hoi tai cdu tric nén céng nghiép theo
huéng xanh va bén viing, viéc thiét 1ap mot khung
kho quan tri dua trén cac tiéu chuén k¥ thuédt minh
bach va 10 trinh chinh sach nhét quan tr¢ thanh
yéu cau cip thiét. Dua trén nhitng phan tich dinh
luong vé dinh muc phat thai va thuc trang hiéu
suét tai Viét Nam, bai bao dé xuét cac nhom giai
phap trong tim nhim kién toan nang lyc tuan thu
va thiic day chuyén ddi cong nghé tuan hoan.

4.1. Kiém tra tuan thi

M5 hinh kiém tra tuan tha 1a bo loc sai sb hay
con goi 1a d6 khong chic chin (UE), duoc tinh

toan theo phuong phap lan truyén sai s caa IPCC
dé danh gia dir lidu cac doanh nghiép ndp Ién c6
du tin cdy hay khong. Hé théng yéu ciu doanh
nghiép khai bao sai sé cta céc thiét bj do (dong hd
dién, can nhién liéu, cam bién CEMS). Dua vao
phuong phép lan truyén sai sé ctia IPCC, hé thong
tu dong tinh ra chi s UE téng hop cho toan bd bao
cao phat thai.

Quy tic phat hién:

(1) Néu UE < 10%: Bao cdo duoc chip nhan
dua vao quy trinh phan bd han ngach.

(2) Néu UE > 10%: Hé thong tu dong tir chdi
bdo cdo. Doanh nghi€p budc phai giai trinh hoac
kiém dinh lai thiét bi do trudc khi dugce phép nop
lai.

4.2. Kiém sodt gian lgn

M hinh kiém tra gian 1an dya chi sb cuong do
phat thai nang lugng thyc té (EAI), dugc tinh bang
cach 14y lugng khi thai d thdm dinh chia cho san
luong thuc té. Dua trén thuc t& van hanh cong
nghiép, nhom nghién ciru thiét 1ap ngudng canh
bao sai léch 1a 10%. Quy trinh phat hién va xt 1y

(1) Poi sodt tw dong: Hé théng l1ay chi sé cia
doanh nghiép so sanh véi muc Benchmark (B) cua
nganh.

(2) Gan nhan: Néu d6 1éch |EAI - B| > 15%, hé
théng ty dong gan nhan "Red Flag" mirc do trung
binh hodc cao tuy thudc vao bién do l1éch.

(3) Xir Iy: Cac ho so bi gin nhian "Red Flag"
s& khong dugc duyét phan bd tu dong ma chuyén
sang quy trinh "Tham dinh chuyén siu". Co quan
quan 1y s& yéu cau doanh nghiép cung cap hoa don
ning luong va ching tir san lugng ddi soat.

4.3. Cdc chinh sdch thiic ddy cong nghé tuin
hodan va chudn héa thiét bi quan tric lién tuc
(CEMS)

Nang lyc tuan thu ctia cac nganh cong nghiép
nang Viét Nam phu thudc truc tiép vao tinh minh
bach cua ha t:‘?mg dit liéu va téc do chuyén doi
cong nghé. Dé bao vé loi ich qudc gia va vuot qua
cac rao can quéc té, nghién ciru dé xuat 3 nhom
giai phap trong tam.

Thit nhat, vé thiic ddy cong nghé tuan hoan.

Chinh phu can vu tién khuyén khich dau tu vao
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hé théng phat dién tan dung nhiét du (WHR) dé
giam cuong d6 carbon tai ngudn trong nganh xi
ming va sit thép. Cac du an WHR cén duoc xac
nhén 1a du 4n tao tin chi carbon ndi dia dé doanh
nghiép co6 thé ban bu trir trén san giao dich (CIC,
2026). D6i voi nganh thép, can xay dung co ché
tin dung xanh hd tro 16 trinh chuyén déi tir 16 cao
(BF-BOF) sang 16 dién hd quang (EAF) két hop st
dung thép phé liéu tudn hoan.

Thit hai, vé chudn héa ha tang gidm sdt.

Can ban hanh bd tiéu chuén ky thuat thong
nhat (chuan DES) dé két ndi truc tiép thiét bi quan
tric khi thai ty dong (CEMS) tai cac éng khoi
nha may voi Hé théng diang ky qudc gia (VCR).
Viéc chuyén dich sang hé théng dMRV tich hop
Blockchain 1 yéu ciu bit budc dé dir lidu phat
thai khong thé bi tiy x6a, gitup hang hoa Viét Nam
vuot qua rao can k¥ thuat cia CBAM va céc tiéu
chuan ISO 14064 (SGS, 2026).

Thir ba, vé hodan thién thé ché va 16 trinh thuc
thi.

(1) Giai doan thi diém 2026 - 2027 can ap dung
muc thit chit han ngach vira phai (nhu kich ban hé
s6 T dao dong tir 1,06 dén 1,12) dé doanh nghiép
thich nghi véi quan tri tai san carbon.

TAI LIEU THAM KHAO:

(2) Tu sau nam 2028, cac dinh muc Benchmark
can duoc siét chit tiém cin voi nhom 10% doanh
nghiép tot nhat (Best-in-class) dé tao ra tin hi¢u
gia carbon di manh, thuc déy sy thay ddi thue
chét trong cdu tric cong nghé cua nén kinh té.

(3) Dong thoi, can khan truong luat héa han
ngach phat thai 1a mot loai "quyén tai san" trong
B0 luat Dan sy dé bao vé quyén sO hiru cho doanh
nghi¢p va tao hanh lang cho céc hoat dong tai
chinh lién quan nhu thé chép hay vay vén xanh.

5. Két luan

Nghién ctru phan tich cudong dd phat thai ctua
cic nganh trong diém nhdm xay dung hé thong
benchmark phuc vu quéan Iy carbon. Két qua cho
thay, su khac biét dang ké vé hiéu suat phat thai
giita cic cong nghé san xuét, qua d6 cung cip co
so tham chiéu cho qua trinh van hanh thi truong
carbon va chuyén dich sang nén kinh té phat thai
thap.

Viéc xdy dung hé théng dinh muc phét thai
khoa hoc cing co ché giam sat minh bach cé thé
g6p phan bién cac rao can carbon qubc té thanh
dong lyc thic ddy tai cdu trac cac nganh cong
nghi¢p tham dung nang lugng tai Viét Nam theo
hudng bén viing.
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ABSTRACT:

This study examines the current technological landscape and emission intensities of three
energy-intensive sectors in Vietnam: Thermal Power, Iron and Steel, and Cement. Against the
backdrop of Vietnam’s Net Zero commitment and the EU’s Carbon Border Adjustment Mechanism
(CBAM), establishing a robust benchmarking system is pivotal for national competitiveness. The
study applies an interpolation method using actual output (P) and emissions (E) derived from
converted energy consumption data (TOE) to ensure the objectivity of the data. The findings reveal
substantial performance disparities among technologies, notably the superior efficiency of Electric
Arc Furnaces (EAF) compared to Blast Furnace—Basic Oxygen Furnace (BF-BOF) systems.
Additionally, the study introduces a compliance monitoring framework to mitigate fraudulent
reporting and outlines a roadmap for advancing circular technologies to safeguard the integrity of
Vietnam’s domestic carbon market.

Keywords: carbon market, energy intensity, Net Zero, Benchmarking.
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