Phat trién xanh cho nganh thép Viét Nam: Lo trinh chuyén doi hwéng téi
san xuat bén virng va giam phat thai carbon

Trong nhirng nam gan diy, nganh thép Viét Nam da chirng kién sw tang
tredng virot bac, khong chi dap &ng phan 16n nhu ciu ndi dia ma con khang
dinh vi thé trén thi trwong xuat khiu khu viee. Tuy nhién, sy phat trién nay di
kém véi mot cai gia khong nhé vé méi treong.
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Nganh thép, mét tru cit cua nén kinh té Viét Nam, dang doéi dién voi dp luc to
Ién ttr cam két qudc gia vé dat mikc phdt thdi rong bdng 0 vao ndm 2050. Boi
cdnh nay doi héi mét sw chuyén dich cdan bdn khdi mé hinh sdn xudt thdm dung
carbon truyén théng. Trén co sé& lwoc khdo cdc nghién ciru va ly thuyét ciing
nhw ddnh gid thwc trang phdt trién xanh ctia nganh thép Viét Nam, nghién ciru
dé xudt mot 16 trinh chién lwoc theo tirng giai doan dé khir carbon cho nganh
thép Viét Nam, gom: tdi wu héa cdng nghé hién hiru trong ngdn han, thi diém
cong nghé chuyén tiép (CCUS, EAF ndng cao) trong trung han va chuyén déi
sang cong nghé dot phd (DRI-hydro) trong dai han, song hanh vdi viéc hoan
thién chinh sdch va co ché'tai chinh xanbh.

Tw Khoéa: Phdt trién xanh, nganh thép Viét Nam, gidm phdt thdi carbon
Summary

The steel industry, a cornerstone of Viet Nam’s economy, is facing substantial
pressure from the national commitment to achieve net-zero emissions by 2050.
This context necessitates a fundamental transition away from traditional
carbon-intensive production models. Based on a review of relevant studies and
theoretical frameworks, as well as an assessment of the current state of green
development in Viet Nam’s steel industry, this study proposes a phased strategic
roadmap for decarbonizing the sector. The roadmap comprises short-term
optimization of existing technologies, medium-term piloting of transitional
technologies (such as CCUS and advanced electric arc furnaces), and long-term
transformation toward breakthrough technologies (notably hydrogen-based



direct reduced iron), in parallel with the improvement of policy frameworks and
green finance mechanisms.

Keywords: Green development, Viet Nam’s steel industry, carbon emission
reduction

GIO'1 THIEU

Nganh thép - nganh c6ng nghiép nén tang, cung cip vét liéu dau vao thiét yéu
cho cac linh viec trong yéu nhw xay dwng co s& ha ting, cong nghiép ché tao va
nang lwong, dwoc xem la xwong séng clia qua trinh céng nghiép héa va hién
dai héa tai Viét Nam. Trong nhitng nim gan diy, nganh thép Viét Nam da
chirng kién sw tang truwdng vuot bac, khong chi dap rng phan 1én nhu cau noi
dia ma con khang dinh vi thé trén thi tredng xuit khiu khu vuc. Tuy nhién, sw
phat trién nay di kem v&i mot cai gid khong nho vé méi trweong. Trén thé gidi,
nganh thép toan ciu chiu trach nhiém cho khoang 7-9% tong lwgng phat thai
CO2 toan ciu (World Steel Association, 2021). Tai Viét Nam, v&i co cu cong
nghé chu yéu dwa vao 10 cao (BF-BOF) st dung than coc, nganh thép la mot
trong nhirng nguon phat thai khi nha kinh (KNK) 1é6n nhit.

Boi cAnh quoc té dang thay d6i nhanh ch6ng. Cam két manh mé ctia Chinh pht
Viét Nam tai Hoi nghi Thwong dinh vé Bién déi khi hdu cta Lién hop qudc nam
2021 (COP26) vé viéc dat mirc phat thai rong bang 0 (Net Zero) vao nim 2050
da dit ra mot yéu ciu cip bach vé viéc khir carbon cho toan bd nén kinh té,
trong dé nganh thép gitt mdt vai tro trung tdm. Thém vao dod, cac co ché diéu
chinh bién gi¢i carbon (CBAM) do Lién minh chau Au khéi xwéng va céc tiéu
chuan xanh ngay cang nghiém ngit tir cic thi trwong quéc té dang dan dinh
hinh lai luit choi thwong mai toan cau. Nhirng sdn pham c6 "diu chin carbon"
cao sé d6i mat véi rao can thué quan, lam suy gidm nghiém trong nang luc
canh tranh. Do d6, "xanh héa" nganh thép khdéng con la mot lwva chon mang
tinh thién chi, ma da tré thanh mot ménh 1énh chién lwgc, quyét dinh su tén
tai va phat trién bén virng ctia nganh.

CO' SO’ LY THUYET VA TONG QUAN NGHIEN C(*U
Co s ly thuyét
Nghién ctru nay dwoc xay dwng trén nén tdng két hop gitra Ly thuyét Kinh té

tuan hoan (Circular Economy) va San xuit sach hon (Cleaner Production). Hai
ly thuyét nay cung cip mot khung phén tich toan dién dé dinh hinh quéa trinh



chuyén déi xanh cho mot nganh céng nghiép ndng thidm dung tai nguyén nhw
nganh thép. Ly thuyét Kinh té€ tudn hoan, dwoc phd bién réng ridi bdi cac
nghién ctru cta Stahel (2010) va Ellen MacArthur Foundation (2015), dé xuit
mot mo hinh kinh té mang tinh phuc hoéi va tai tao, déi 1ap véi mo hinh kinh té
tuyén tinh truyén théng. Nguyén ly c6t 16i cia né 1a thiét ké cac hé thong san
xudt nham loai bé chat thai va 6 nhiém, gitr cho cac sdn phdm va vat liéu duoc
lwu thong trong chu trinh st dung véi gia tri cao nhit ¢ thé. Trong boi canh
nganh thép, ly thuyét nay cung cip co sé& cho viéc: (1) Toi da héa ty 1é tai ché
thép phé liéu thong qua cdng nghé 16 h6é quang dién (EAF) - mét quy trinh tiéu
thu ning lwong thap hon dang ké so v4i san xuit tir quang sat; (2) Tudn hoan
héa cac san phdm phu nhw xi thép, bui 10, khi thai thanh cic san phim c6 gia
tri gia tang cho cac nganh khac (vi du: vat liéu xay dwng), bién chat thai thanh
tai nguyeén.

B6 sung cho Ly thuyét Kinh té€ tuin hoan, Ly thuyét San xuit sach hon do
Chwong trinh Méi trwedng Lién hop quéc (UNEP) khéi xwdng, tip trung vao
viéc 4p dung mot chién lwgc phong nglra méi trwong tong hop va lién tuc.
Thay vi x(r Iy 6 nhiém & cudi dwong dng, san xuit sach hon nhin manh viéc tdi
wu hda quy trinh dé gidm thiéu phat sinh chat thai va phat thai ngay tai nguon.
Cac khai niém chinh bao gbm nang cao hiéu qua st dung nguyén liéu va nang
lwong, thay thé cac hda chit doc hai va cai tién céng nghé, vin hanh. Viéc ap
dung ly thuyét nay vao nganh thép bién minh cho cac gidi phap nhw dau tw vao
cong nghé tiét kiém nang lwong, to6i wu hda quy trinh 10 cao dé giam tiéu thu
than c6c va trién khai cac hé thong quan ly nang lwong va moi trueong tién tién.

Sw két hop cua 2 ly thuyét nay tao ra mét lang kinh manh mé, cho phép nghién
ctru khong chi nhin vao cac giai phap cong nghé don 1é ma con xem xét toan bo
hé théng san xuit va chudi gia tri, tir d6 dé xuit mot 10 trinh chuyén d6i vira
giam thiéu tac dong moi tredrng, vira nang cao hiéu qua kinh té.

Tong quan nghién ciru

Trong 5 nam tré lai day, cac nghién ctru vé khi¥ carbon trong nganh thép da cé
nhitng bwéc ti€n quan trong, tip trung vao cac khia canh cong nghé, chinh

sach va kinh té (Bang 1).

Bang 1: Tong hop cac nghién ciru lién quan tiéu biéu

Tac gia No§i dung chinh
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(2021)

Leeson va cOng
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Phan tich cong nghé san xuit sat hoan nguyén truc tiép
(DRI) st dung hydro xanh la con dworng kha thi nhit vé mat
ky thuat dé san xuit thép khéng phat thai.

DPanh gia tong quan cac cong cu chinh siach, nhin manh vai
tro cha dinh gia carbon, tiéu chuin hiéu suit va mua sam
cong xanh trong viéc thic diy chuyén déi cong nghiép.

Xay dwng 16 trinh co6ng nghé cho nganh thép toan cau, két
hop cac gidi phap tir hiéu qua nang lwong, CCUS cho dén
hydro xanh, nhidn manh s can thiét cia mét danh muc giai
phap da dang.

Tong quan cic xu hwéng cong nghé maéi, bao gom dién phan
oxit néng chay, va danh gia chi phi, mirc do san sang cua
trng cong nghé.

Phéan tich sdu vé vai tro cda kinh té tuin hoan va tai ché thép
phé liéu, chi ra cac rao can vé chat lwong va nguén cung phé
liéu.

Nghién cttu tinh hudng tai chau Au, cho thay su két hop giita
hé thong ETS va cac hop dong chénh 1éch carbon (CCfD) 1a
cong cu hiéu qua dé giam rui ro dau tu.

Nguoén: Tdc gid téng hop

Tt viéc lwge Khao cac cong trinh (Bang 1) cho thiy, khoang tréng nghién ctiru
dwoc xac dinh mdt cach ré rang hon. Cac nghién ctru hién tai hoac (1) mang
tinh toan ciu, dwa ra cac 16 trinh chung ma chwa di siu vao dac thu quoc gia;
hoic (2) tap trung vao bdi canh cac nwéc phat trién (nhw chau Au), noi da cé
san thi treong carbon, ha tAng ning lwong tai tao va ngudn von doi dao; hoic
(3) chi phan tich mot khia canh riéng 1é (cong nghé hodc chinh sach). Do do,
viéc xay dwng mot 16 trinh tich hop va dac thu ctia Viét Nam, noi cé sw can
bang mong manh gitta muc tiéu ting trwedng kinh té€ va bao vé moi trudng, l1a
mot yéu ciu cip thiét chwa dwoc giai quyét théa dang.

THUC TRANG PHAT TRIEN XANH CUA NGANH THEP VIET NAM HIEN NAY

Thwc trang phat trién xanh cia nganh thép



Tinh cip thiét cta viéc chuyén doi xanh cho nganh thép Viét Nam xuit phat tw
thwce trang tang tredng néng vé san lwong di kem véi cweorng do phat thai cao.
Giai doan 2015-2021 chirng Kkién sy gia ting manh mé vé nang lwc san xuat,
cht yéu dén tir cac dw 4n 10 cao quy mo lén, dan dén sv leo thang twong (tng
cda tong lwong phat thai KNK.

Bang 2: San lwong thép tho va wéc tinh phat thai CO2 cua nganh thép Viét
Nam

San lwg'ng thép tho U'éc tinh phat thai CO:

Nam
(triéu tan) (triéu tan)
2015 7,8 17,2
2017 10,3 22,7
2019 17,5 38,5
2021 23,0 50,6
2022 20 40
2023 19 42
2024 22 48
2025 24 52

Ngudn: Téng hop tir div lidu ctia Hiép h6i Thép Viét Nam (VSA) va cdc ngudn
khac

SO liéu tong hop (Bang 2) cho thiy mét xu hwéng dang bao dong, dé la san
lrong va phat thai gan nhw tang tuyén tinh. Piéu nay phan anh thwc trang co
ciu cong nghé chwa cé sy thay d6i mang tinh dét pha. Cac yéu t6 dang cung ldc
tac dong dén thuwc trang ndy, dwoc tém tit trong Bang 3.

Bang 3: Cac yéu t6 chinh anh hwéng dén thwc trang phat thai ciia nganh
thép Viét Nam

Yéu to M6 ta anh hwong

Cong nghé  Suw thdng tri ciia cong nghé 16 cao (BF-BOF) (chiém > 60% san



Nguyén liéu

Chinh sach

Voén va dau
tw

lwong), von c6 cwong db phat thai cao (2,2-2,5 tin CO2/tin
thép). Nhiéu nha may quy md nhé van str dung thiét bi thé hé
cti, hiéu suat niang lwong thip.

Phu thudc 16n vao than m& luyén c6c va quang sit nhip khiu,
lam gia tang d4u chan carbon trong toan chudi cung trng.
Nguon cung thép phé liéu ndi dia chi dap &rng khodng 50% nhu
ciu, chat lwong khéng dong déu.

Cac chinh sach vé moéi trwong da dwoc ban hanh (Luat Bao vé
moi treong 2020) nhwng cac quy dinh cu thé cho nganh thép
(tiéu chuin hiéu suit, 16 trinh gidm phat thai) va cac cong cu
kinh t& (thi tredng carbon) van dang trong giai doan xay dung.

Cac dv 4n thép xanh doi hoi suit dau tw rat 1on, veot qua kha
nang cia nhiéu doanh nghiép. Nguon tai chinh xanh va cac co
ché ho trg ctia chinh pht con han ché.

Ap luc canh tranh vé gia thanh trong ngdn han déi khi lam Iu

Nhan thitc | mo tdm nhin vé dau tw cho phat trién bén vitng 1au dai tai mot
s6 doanh nghiép.
Ngudn: Phdn tich téng hop cua tdc gid
Panh gia chung
Thuan lo'i

Mic du déi mat véi nhiéu thach thirc, qua trinh chuyén déi xanh cia nganh
thép Viét Nam ciing c6 nhirng diéu kién thuin loi nhit dinh. C6 thé ké dén

nhu:

Thir nhdt, c6 sw cam két chinh tri & cAp dd cao nhit cia Chinh phu vé muc tiéu
Net Zero, diy l1a kim chi Nam va la déng lwc chinh sdch manh mé nhat dé thic
day qua trinh chuyén doi.

Thit hai, Viét Nam c6 mot thi treong nodi dia rong 16n cho cic sdn phim xay
dung va cong nghiép, tao ra tiém nang cho viéc phat trién thi tredng "thép
xanh" théng qua cac chinh sdch mua sam cong.



Thit ba, titm nang phat trién ning lwong tai tao (dién gid, dién mat troi) cda
Viét Nam rat Ion. Day l1a diéu kién tién quyét cho viéc san xuit hydro xanh va
cung cap dién sach cho cdc nha may 16 h6 quang dién trong twong lai.

Thir t, m6t s6 doanh nghiép thép hang dau da thé hién vai tro tién phong, cha
dong dau tu vao cac cong nghé tuan hoan (nhw thu hoi nhiét dw phat dién) va
bat diu nghién cru cac giai phap khi carbon, tao hiéu ng lan tda trong
nganh.

Thi¥ ndm, Viét Nam nhan dwoc sw quan tAm va ho tro ki thuat, tai chinh tir cac
do6i tac phat trién va cac dinh ché tai chinh quéc té trong linh vuc chuyén déi
nang lwgng va tang tredng xanh.

Kho khan

Mot la, chi phi dau tw khong 16. Viéc chuyén doi mot khu lién hop 10 cao sang
céng nghé DRI-hydro hodc trang bi hé thong CCUS doi h6i nguén vén 1én dén
hang ty USD, mot con s6 nam ngoai tAm v¢&i cla hau hét doanh nghiép néu
khong c6 co ché ho tro dot pha.

Hai la, sw phu thudc siu sic vao cdng nghé 10 cao truyén théng tao ra mot
"hiéu ng khoa ctrng" (lock-in effect), khién viéc tir bo cac tai san da dau tw va
chuyén sang mot 16 trinh cong nghé hoan toan méi tré nén vé cung kho khian
vé mit kinh té va ky thuat.

Ba la, nganh thép dang d6i mat véi tinh trang thiéu hut nghiém trong nguén
nhan lwc chat lwgng cao c6 da trinh do dé ti€p nhin, van hanh va lam chu cac
cong nghé san xuat thép xanh tién tién cha thé gidi.

CAC GIAI PHAP PHAT TRIEN XANH CHO NGANH THEP VIET NAM TRONG
THO' GIAN TO'T

Twr phan tich thuc trang, nghién ctru dé xuidt mot khung giai phap chién lwoc
gbém 4 tru cOt chinh. Cu thé:

Giai phap 1: Xay dwng va trién khai 16 trinh cong nghé theo tirng giai doan.
DAy la giai phap c6t 16i nham gidi quyét rao can vé cong nghé va vén dau tw
mot cach thwc té. L trinh nay cin dwoc chia thanh 3 giai doan:



Giai doan 1 (dén 2030 - Téi wu héa): Tap trung vao cac giai phap cé chi phi thap
va hiéu qua nhanh. Cu thé: Ban hanh va thuwc thi cac Tiéu chuin Téi thiéu vé
Hiéu suit Nang lwong (MEPS) cho toan nganh; Thuc diy ap dung cac cong
nghé da dwoc kiém chirng nhw thu héi nhiét dw, khi dw dé phat dién; Tang
cwong cac bién phap san xuat sach hon va quan ly nang lwong theo tiéu chuan
ISO 50001.

Giai doan 2 (2030-2040 - Chuyén tiép): Bat dau thi diém cac cong nghé ban I&.
Cu thé: Trién khai cac dv an thi diém quy m6 cong nghiép vé CCUS tai cac khu
lién hop 16m; Khuyén khich diu tw méi vao cong nghé EAF hién dai st dung
dién tai tao; Bat d4u cac duw an R&D vé rng dung hydro trong cac 16 nung.

Giai doagn 3 (2040-2050 - Dot phd): Trién khai rong rdi cac cong nghé khir
carbon siu. Cu thé: Thwong mai héa va nhin rong céng nghé san xuit sat hoan
nguyén truwec ti€p st dung hydro xanh (DRI-H2); Dan thay thé cac nha may lo
cao da hét vong doi bang cong nghé mai.

Giai phap 2: Hoan thién hé sinh thai chinh sach va tai chinh xanh. D€ 16 trinh
cong nghé tré nén kha thi, cin mot moi trweong chinh sich va tai chinh ho tro
manh mé. Gidi phap nay bao gbm:

Védn hanh thi trweong carbon: Pay nhanh viéc xay dwng va van hanh thi trueong
mua ban phat thai (ETS) cho nganh thép va cac nganh céng nghiép 16n khac.
Viéc dinh gia carbon sé tao ra tin hiéu kinh té r6 rang, budc cac doanh nghiép
phai tinh toan chi phi phat thai vao quyét dinh dau tuw.

Thiét Idp Quy Ho tro chuyén déi xanh: Thanh lap mdt quy chuyén biét, st dung
ngudn thu tir thi tredng carbon va cac ngudn ho tro khac, dé€ cung cip cac
khodn vay wu dai, bao lanh tin dung va trg cap cho cac dw 4n dau tw vao céng
nghé thép xanh.

Ban hanh cdc chinh sdch khuyén khich: Ap dung cac chinh sach nhw "Mua siam
céng xanh" (wu tién san pham thép carbon thap) va cac wu dai vé thué, dat dai
cho cac dv an tién phong.

Giai phap 3: Phat trién chudi cung (rng tuin hoan va bén virng. Gidi phap nay
nham giai quyét van dé phu thudc vao nguyén liéu nhap khiu va thic diy kinh
té€ tudn hoan. Cu thé:



Xay dung nganh céng nghiép tdi ché phé liéu: C6 chinh sach quy hoach va ho
tro' d€ phat trién cac co s& thu gom, phan loai va x 1y thép phé liéu hién dai,
dam bado ngudn cung chit lwgng cao cho cadc nha may san xuit thép bang 10 ho
quang dién (EAF).

Thiic ddy cong sinh céng nghiép: Ban hanh cac tiéu chuin va co ché khuyén
Khich viéc str dung xi thép lam vat liéu xay dwng, tao ra mot chu trinh khép kin
va giam phat thai trong ca 2 nganh.

Phdt trién ha tdng ndng lwong tdi tao va hydro: Long ghép nhu ciu cua nganh
thép vao quy hoach phat trién dién lwc qudc gia, dic biét 1a quy hoach phat
trién ha ting san xuit va van chuyén hydro xanh quy mo 1én.

Giai phap 4: Pau tw vao nguon nhan luc va déi méi sang tao. Yéu té con ngudi
la quyét dinh cho suw thanh cong. Cu thé:

Chwong trinh dao tao qudc gia: Xay dwng cac chwong trinh dao tao tai cac
trweong dai hoc ki thuit va cac treong day nghé, hop tac chit ché véi doanh
nghiép, dé dao tao doi ngii kj sw va cong nhan c6 kj nang van hanh cac céng
nghé san xuit thép hién dai.

Khuyén khich nghién citu va phdt trién (R&D): Tang cwong dau tw cia nha
nudc va doanh nghiép cho cac hoat dong R&D, thanh 1ap cac trung tam nghién
ctru xudt sic vé luyén kim xanh.

KET LUAN

Nghién ctru khang dinh rang, qua trinh chuyén déi xanh cho nganh thép Viét
Nam la mét thach thirc da dién nhwng khong phai la bat kha thi. Nghién ctru da
chi ra khoang trong trong cic nghién ctru truwedc diy va dé xudt mot 10 trinh
chuyén doi toan dién, dwoc thiét ké chuyén biét cho bdi canh Viét Nam. Két
qua nodi bat nhat la viéc ciu trdc hoéa 16 trinh thanh 4 giai doan céng nghé ro
rang, dwoc hd tro bdi cac gidi phap dong bd vé chinh sach - tai chinh, chudi
cung rng va nguodn nhan lwc. Y nghia thuc tién cta nghién ctru 1a cung cdp mot
khung tham chiéu chién lwgc cho cd co quan quan ly nha nwéc va doanh
nghiép trong viéc dinh hinh cic quyét dinh dau tw va chinh sach trong nhitng
thap ky téi. Pong gbp mdi cia nghién cttu nam & cach tiép can tich hop va
theo ngir canh, giup chuyén hoa cic muc tiéu khi hdu day tham vong thanh
mot ké hoach hanh dong c6 ciu tric va kha thi, gop phan ddm bao sw phat



trién canh tranh va bén virng cho mot trong nhirng nganh céng nghiép quan
trong nhit cta dat nwéec.

Tai liéu tham Kkhao:
1. Ellen MacArthur Foundation (2015). Report on Circular economy.

2. Fan, Z., and Friedmann, S. J. (2021). Low-carbon steel production: A review
of the state-of-the-art and current trends. Energy and Environmental Science,
14(9),4736-4760. https://doi.org/10.1039/D1EE01032B.

3. Gerres, T., Linares, P., and Santos, F. ]. (2023). The role of policy in the
transition to green steel in Europe. Energy Policy, 173, 113374.
https://doi.org/10.1016/j.enpol.2022.113374.

4. Hiép hoi Thép Viét Nam (VSA) (2023). Bdo cdo téng két nganh thép ndm
2022 va trién vong 2023.

5. International Energy Agency (IEA) (2020). Iron and Steel Technology
Roadmap. 1EA. https://www.iea.org/reports/iron-and-steel-technology-
roadmap.

6. Leeson, D., Fennell, P. S, Shah, N., Petit, C., and Fajardy, M. (2022). The
circular economy of steel: A review of the current state, challenges, and
opportunities.  Journal of Cleaner  Production, 358, 131846.
https://doi.org/10.1016/j.jclepro.2022.131846.

7. Rissman, |., Bataille, C., Masanet, E., Aden, N., Morrow, W. R,, Zhou, N,, ... and
Williams, C. (2020). Technologies and policies to decarbonize global industry:

Review and assessment of mitigation drivers through 2070. Applied Energy,
266, 114848. https://doi.org/10.1016/j.apenergy.2020.114848.

8. Stahel, W (2010). The Performance Economy. Palgrave Macmillan UK.

9. Vogl, V., Ahman, M., and Nilsson, L. ]. (2018). Assessment of hydrogen direct
reduction for fossil-free steelmaking. Journal of Cleaner Production, 203, 736-
745. https://doi.org/10.1016/j.jclepro.2018.08.279.

10. World Steel Association. (2021). Steel's contribution to a low carbon future
and the circular economy. https://worldsteel.org/wp-content/uploads/Steels-
contribution-to-a-low-carbon-future.pdf.






