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Cong nghé dbt rac phat dién (WTE) ¢ Viét Nam : Thuyc trang, thach
thirc va bai hoc kinh nghiém tur khu vuc va thé giéi

PGS.TS Lé Xuan Thanh"" )
'Truong Pai hoc Mo-Dia chat

Tém tit

Cong nghé dbt rac phat dién (Waste-to-Energy, WTE) dugc dinh vi 1a giai phap chién lugc khong thé
thiéu trong tién trinh dich chuyén ning lugng va quan 1y chat thai bén vimng tai Viét Nam. WTE dong vai
tro 1a "mat xich cudi cung" (R9) trong mé hinh Kinh té Tuan hoan (KTTN), xir Iy lwong chét thai ran sinh
hoat (CTRSH) ton du sau cac khau Tai sir dung va Tai ché. Hién tai, du Viét Nam d4 hinh thanh nén tdng
WTE ban dau v6i 9 nha may dang véan hanh, ty 1¢ chén 14p CTRSH van & mirc cao (63% tinh dén nim
2024), cho thiy cong nghé nay chwa dat dugc quy mé thwong mai thanh cong. Bai bao tap trung phan tich
thuc trang, xac dinh nhiing rao can chinh yéu vé mat ky thuat, kinh té va thé ché dang can tro viéc mo
rong cong nghé WTE tai Viét Nam. Bang viéc st dung céc dir liéu tong hop, két hop danh gia mo hinh
kinh té, phan tich dir lidu k¥ thuat thyc t& va ra soat khung phéap 1y, bai bao da nghién ciru tién hanh danh
gia tac dong cua dic tinh CTRSH dia phuong 1én hiéu suat van hanh cua mot sb nha may dién hinh tai
Viét Nam. Pong thoi, cac kinh nghiém qudc té thanh cong tir Lién minh chau Au (EU) va Nhat Ban duoc
tham khao dé rat ra cac bai hoc chinh sach phu hop véi bdi canh Viét Nam. Phan tich tai chinh tap trung
vao mdi lién hé gitra Biéu gia hd tro (FIT), chi phi dau tu ban dau (CAPEX) va thoi gian hoan vén. Qua
phén tich, 3 rao can chinh vé WTE da duoc cu thé hoa: (D Vé k¥ thuat, CTRSH tai Viét Nam c6 dac tinh
thach thirc 1a d6 4m cao (40-70%) va nhiét tri thap (1000-1200 kcal/kg). Piéu nay lam giam hiéu suat dién
thuan ctia nha may xudng murc thap (25%-30%) va lam tang chi phi van hanh do phai bo sung nhién liéu;
(2) V& kinh té, suat dau tu (CAPEX) cho céc dy an WTE rat cao (4,12-6,08 triéu USD/MW). Mirc phi xir
ly rac (Tipping Fee) thap hién hanh va murc FIT c¢b dinh truge day (10,05 UScents/kWh) dugc chimng
minh 14 chua di dé dam bao Ty suat hoan von ndi bo (IRR) dat 15%, kéo dai thoi gian hoan von vuot qua
15 ndm va khién du an kém hap din; (3) V& thé ché, Viét Nam da chuyén ddi co ché gia dién tir FIT cb
dinh sang Khung gi4 phat dién t6i da (2.575,18 déng/kWh), d6ng thoi ban hanh cac chinh sach wu dai vé
thué va tin dung xanh.

Tir khéa: WTE, kinh té tuan hoan, FIT, CAPEX, dbt rac phat dién

1. Thye trang phét trién WTE trong tién trinh dich chuyén ning luwgng quéc gia

1.1. WTE qua cdc con sé trong mét thip ky thiic ddy va phdt trién

Cung v&i sy chuyén minh manh mé cta cac cong nghé ning lugng tai tao khac ¢ Viét Nam, cong nghé
chuyén hoa rac thai-chét thai rn sinh hoat (CTRSH) bang viéc d6t dé tao ra niang lugng (Waste to
Energy-WTE) di c6 trén 20 nam x4y dung chinh sach, diéu chinh va phat trién ¢ Viét Nam [55,57]. S¢ di
ludn co vai trd quan trong trong chién lugc phat trién  nang lugng cling nhu trong diéu hanh thyc trang hé
thong can bang nang luong 1a boi: xur ly chat thai ran dé thu hoi ning luong dwgc coi 14 md hinh phat
trién bén vitng gin v6i phat trién kinh té tuan hoan (hinh 1) [14,15], [18,19].

S¢ di cong nghé xur [y CTRSH dugc quan tim ca vé ky thuat va thé ché hoa ca vé phuong dién quan Iy
1a boi * ‘chién lugc 3R “Giam thiéu — Tai st dung — Téi ch”’ (Reduce — Reuse — Recycle), co thé tr¢' thanh
tién dé va chét xuc tac cho KTTH. Bang cach giai quyét van dé quan 1y chét thai, cac quoc gia ¢ thé cai
thién stc khoe, vé sinh, bio vé moi truong va dua tai nguyén quay tré lai nén kinh té. Trong qué trinh
huong t61 KTTH , chién luge 3R di dugc mé rong thanh cach tiép can 10R dé thuc day nha nguoi san
xuat, nguoi tiéu dung (hai chi thé chinh ciia nén kinh té) ap dung cac giai phap cua KTTH nhu Tir chdi
(Refuse), Suy nghi lai (Rethink) va Giam thiéu (Reduce). Pong thoi, n6 ciing nhan manh viéc kéo dai
vong doi cia san pham va linh kién thong qua Tai st dung (Re- use), Stra chita (Repair), Tan trang
(Refurbish), T4i san xuat (Remanufacture) va Dinh hudng lai muc dich sir dung (Repurpose).

* Tac gia lién hé
Email: lexuanthanh@humg.edu.vn
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Cach ti€p can kinh té tuan hoan

Kinh té€ tudn hoan

S dung va
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Kinh té tuyén tinh u

Hinh 1: Mé hinh kinh té tudn hoan theo quan diém Joses Potting [47]

Khai thac nang lugng tir chit thai thong qua Thu hdi (Recover) ngay tir giai doan thiét ké san xuét,
tiéu ding va dich vu nham giam khai thac nguyén liéu, vat liéu, kéo dai vong doi san pham, han ché chat
thai phat sinh va giam thiéu tac dong xdu dén méi truong. Qua do, tao ra chién lugc kinh doanh méi
“dong vong lap” trén nén tang khoa hoc cong nghé va chuyén dbi s, gop phan tao thanh cic mé hinh
kinh doanh tun hoan, tao viéc lam xanh, giai quyét hai hoa mbi quan hé giira kinh té va moi truong trén
co s xem “chét thai 13 tai nguyén™ [47].
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Hinh 2 Vai tro xir Iy CTRSH thu héi nang heong trong mé hinh kinh té tuan hoan

Trong chu trinh dugc thé hién & hinh 2, viée thuc hién WTE nam & céc khau cudi ciia vong tuan hoan,
xtr Iy cac phan khong thé tiép tuc tai ché, didu nay da gitip “khép kin” chu trinh dé tan dung t6i da cac rac
kho/khong tai ché dé tao ra dién nang. Hién tai & Viét Nam c¢6 9 nha may WTE dang van hanh 6n dinh va
lién tyc, hau hét dwoc bé tri & cac khu d6 thi va trung tim hanh chinh, kinh té, 1 nha may da ngimg hoat
ddng tir nam 2023, va 2 nha may du kién s& duoc tiép tuc xay dung & TP. HO Chi Minh [47].

Bén canh chién luoc phat trién ning lugng da dugc chinh phu hoach dinh, khing hoang niang lugng va
tinh trang suy thoai méi truong trén toan ciu ciing 1 nhitng van dé ¢t yéu, doi hoi giai phap phat trién
bén vitng ¢ Viét Nam. Theo céc s liéu thong ké

* Trén thé gidi: Qua trinh phét trién kinh t& manh mé& va d6 thi hoa nhanh chong dan dén sy gia ting
nhanh chéng lugng chit thai ran (CTR). Luong CTR d6 thi trén toan thé gisi dugc du bao ting khoang
70% vao nam 2050 [2,3], [5], [8].

* O Viét Nam: Viét Nam trai qua qué trinh d6 thi ha manh mé, kéo theo sy gia ting dang ké lugng
chit thai ran sinh hoat (CTRSH): Cac d6 thi 16n nhu Ha Noi va TP. H6 Chi Minh hi¢n dang chon 1ap
khoang 1/3 lugng CTRSH phat sinh, va xu hudng gia ting CTRSH dat khoang 10%/nam, doi hoi giai
phap xir 1y hiéu qua; Phuong phap chén lap truyén théng khong dap tmg dwoc yéu ciu vé vé sinh moi
truong, voi hiéu suat xtr 1y tong lugng CTRSH phat sinh chi dat khoang 70% (theo sb liéu nam 2019)
Téng lwong CTRSH phat sinh trén ca nuéc nam 2019 1a 64.658 tan/ngay (khu vuc d6 thi 1a 35.624
tan/ngay va khu vuc nong thon 1a 28.394 tan/ngay). TP.HCM va Ha Noi 1a hai noi c6 khbi lugng CTRSH
sinh hoat cao nhit. Do d6, cong nghé CTRSH thu hdi ning lugng dién (NLPD) hay con goi 1a "d6t rac
phat dién" duoc xac dinh 1a mot giai phap quan trong nhim giam thiéu ty 16 CTRSH phai chon le"ip [48].
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Bang 1 Danh muc cdac nha may dién sinh khoi hién hanh & Viét Nam

Lwong Nim hoat Cong suit Lwong tI:;fln
STT Chanh rac Tén nha may dong. xirly CTR dién h(;at:g
phé  |(tAn/ngay) M8 | (thn/ngay) | (MW) dons
Nha may dién rac Soc 2021 3.00Q tan 50 MW V;an hgnh
1 Ha Noi 7000 | Son /ngay on dinh
7| tan/ngay | Nha may dién rac 1,500 15,5 2024
2 Seraphin (Xuén Son) tan/ngay MW
A o aea A Ngtrng hoat
3 Gl;ﬁlu GI\iI;f may dién rac Haul 4 13203 12MW | dong tir dAu
& & g2y nam 2023
4 9700 Nha may xu ly chat thail Chua xay 12000 12 MW Chua xay
TP.HC| tan/ngay [Vietstar dung tan/ngay dung
5 M INha may dién rac Tam| Chua xay 12000 12 MW Chua xay
Sinh Nghia dung tan/ngay dung
Can 700 [Nha may xir ly chat thai 400 Dang van
6 Tho | tdn/ngay [rdn Can Tho 2018 tAn/ngay 7,SMW hanh
Khu lién hop xu Iy chat| 0 0y : .
1000 thai cong nghiép, chat thir nehiém 180 tan 6. 1MW Pang van
7 tan/ngay thai ran sinh hoat phat nim 5/20'22 rac/ngay dém| hanh
huyén Qué Vo
Dy an nha may xu ly 500 tan rac £
] chat thai rdn sinh hoat 2022 sinh 11.7 c]?lgilillggl
. cong nghé cao phat nang hoat/ngay M\i’h 2023
Bic lugng tai Qué Vo dém
Ninh Khu xtr 1y chat thai ran A
sinh hoat tap trung tai xa 2022 £ 390 A 6 MWh Dan‘g van
9 An Thinh (Lwong Tai) tan/ngay dém hanh
Dy an nha may xu ly
0 zgit Lhaﬁé - Slllllaht Ig;’f‘t Khoicong| 500thn | 11-13 | Vanhanh
luofg gtai. <G II\)Igﬁ Th égi nam 2022 |rac/ngay dém| MW | thu nghiém
(Thuan Thanh)
Nha may xir 1y chat thai
Hai ran sinh hoat bing cong 1000 tan/ Pang xay
1 Phong 2.033.493 nghé d6t rac phat dién sé 2025 ngay 20MW dung
1 tai khu xir ly Pinh Vi
Nha may xu ly rac thai
; sinh hoat Pha Son, thi x3 600 10,03 Pang van
12 Hue |1.178.000 Huong Thuy, tinh Thua 2024 tan/ngay MW hanh
Thién Hué
H¢ théng cac nha may WTE & Viét o o -
Nam mic dgﬁ da co nhfrn}flg budce chuyéﬁ IHRHRCIE RAN IS EXR AT AR s
minh manh m& trong nhirg ndm gan day,
tuy nhién tinh khang dinh ro rét trong cong w0 s :
tac gop phéan xur Iy CTRSH 1a con rat han a6 2581458 )
ché. Theo cac so liéu théqg ké (hinh 3), va _E m IF7ETRED) )
hién trang m6 trudng Qudc gia Viét Nam, p— e )
trong 5 ndm gén ddy, tinh hinh xu ly —r —1
CTRSH da c6 nhiing cai thién dang ké, tuy e
nhién van con tdi 63% CTR phai xtr 1y theo 00 63000 G400 G500 66000 G000 GBOO 6300

hinh thirc chén 14p (hinh 4) [47].

Tén/ngiy

Hinh 3: Tong hop CTRSH phdt sinh toan quéc theo

122

tung nam




Tinh hinh x Iy CTRSH tai Tinh hinh xit Iy CTRSH tai
Viét Nam nam 2019 Viét Nam nam 2024

H Chén 13p B U phin

B Chon ldp = phan =06t = Dt khdng thu hii dign @ Dt oo thu hbi dign
Hinh 4: Qua trinh tang truweong quy mé va luong cua WTE ¢ Viét Nam

1.2 Mt s6 ton tai chinh

Du duge danh gia 1a mot khau quan trong trong kinh té tuan hoan, tuy nhién cong nghé WTE ¢ Viét
Nam van c6 nhitng ton tai/nhuge diém vé k¥ thuat va méi sinh chinh, cu thé:

* Vé kj thudt va vdn hanh: Cic nha may phat dién WTE c6 thé diu chinh cong suat xudng khoang
50% cong suat danh dinh, tuy vdy tai mirc phat cong suét nay cac thong sé chat luong hoi nudc va moi
truong kho co thé dam bao, vi vay dé dam bao phat thai, cac nha may WTE thudng dugc cho véan hanh &
phu tai nén (van hanh lién tuc) [49]. Tuy nhién dé “phat nén” cac nha may WTE doi hoi phai rat chii dong
trong viéc duy tri trit luong rac thai dau vao, trong khi yéu té nay lai 1a yéu té kha tiy bién phuy thudc vao
nhip d6 sinh hoat d6 thi va khi hau.

Tat ca cac tai liéu [4-11], [16-36], [40-45] déu thdng nhét ring viéc xdy dung, van hanh cic co s&
WTE la kha tén kém, cic nha may WTE duoc xay dung da phan do loi ich méi truong chir khong phai do
hiéu qua kinh té hay phat dién.

* Vé méi trwong: Hai anh huong moi truong chinh yéu khi dét rac phat dién 14 tro, phat thai ran
khong phai tro va nudc nay sinh tir qua trinh thu gom rac. Theo [49] “qua trinh ddt tao ra hai loai tro. Tro
tir day budng d6t ¢ 1an xi con tro bay ra tir dng khoi ¢ cac thanh phan doc hai hon. Trong cac 16 ddt chat
thai d thi, tro day 10 chiém khoang 10% vé thé tich va 20 dén 35% vé trong lugng ctia chat thai ran dau
vao. Khdi lugng tro bay it hon nhiéu, chi chiém vai phan tram ctia chét thai dau vao.

Phat thai tir cac 10 ddt co thé bao gdm kim loai ning, dioxin va furan, ton tai trong khi thai, nudc thai
hodc tro. Chat déo va kim loai 1a nguén nhiét chinh quyét dinh nhiét tri cia chét thai. D6t chat déo nhu
polyvinyl chloride (PVC) lam gia ting nhiing chat 6 nhiém doc hai nay.

Nude ri réc 1a van dé 16n d6i véi cac bai chon 1ap chét thai ran d6 thi va de doa 16n dén ngudn nudc mit
va nudc ngam. Nudc ri réc ciing ¢ thé chira cic kim loai ning va ham luong cao améniac 1a cac chat bi
c4m trong cac quy trinh xir 1y sinh hoc”

Mic du van con nhiing ton tai chinh, tuy nhién trong tong so d6 Quy hoach dién VIII va Quy hoach
dién VIII ¢6 diéu chinh WTE van dugc xac dinh 1a mot thanh t6 quan trong khong thé thay thé, gop phan
vao 19 trinh dat dugc NET ZERO vao nam 2050 cua Viét Nam. [50]

2. Nhiing rao can, thach thirc vé kinh té, ky thuat va thé ché ciia cong nghé WTE & Viét Nam
2.1 Nhitng rao cdn vé ky thudt

Hinh 5. Nhitng van dé chinh thugc vé ky thudt can xem xét khi’phdt trién WTE
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Mic du duoc coi 1a khau chu chdt trong nén kinh té tuan hoan, tuy nhién WTE va cong nghé WTE ciia
tat ca cac qudc gia déu dang 601 mat voi nhitng rao can ky thudt twong tu, cu thé:

+ Dic tinh cua chat thai ran sinh hoat va cac tham s lién quan, day la anh huong déang ké, chi phdi
hiéu sut va chi phi ctia cac nha may WTE, dong thoi day ciling 1a mot trong cac yéu to tac dong dén viéc
lua chon cong nghé va van hanh cua nha may;

+ Kha ning xu 1y nhién liéu dau vao: Viéc chua thé thuc hién phan loai rac tai nguén doi héi cong
ngh¢ ap dung phai c6 kha nang xur 1y rac hdn hop tot, dleu nay khong chi tang hiéu suit ma con dam bao
luong “nhién ligu” dau vao 6n dinh cho ca chudi san xuat ciia nha may;

+ Céc van d& vé phat thai va moi trudng: Nhu da dé cap o trén, cac van dé vé phat thai va moi truong
luén 1a thach thirc 16n cua cong nghé WTE & bét cir qudc gia nao, hau hét cac nghién ciru [3-5], [10-13],
[30-35], [38,39] déu théng nhét rang tro bay trong qua trinh phat dién sir dung cong nghé WTE déu chira
cac thanh phén ddc hai, mot sb thanh phén rat doc hai nhu dioxin/furan va cac kim loai nang co thé gay
anh hudng rat nghiém trong dén strc khoe va moi truong sdng bén ving ciia con nguoi.

Theo [47], [49], [51-53] rac thai cua tat ca cac do thi & Viét Nam déu co do am cao (40-70%) va co
nhiét tri thip (1000-1200kcal/kg) Diéu nay lam giam kha ning chay tu duy tri, din t6i phai bd sung
(phun) dau DO hodc khi hoa hd trg trong qué trinh d6t rac. Bén canh d6 do chat lugng rac dau vao kha
kém nén di phat sinh cac van dé dn mon 16 hoi, tic nghén tro bay va mai mon thiét bi, nhiing sy cd déng
ké da dugc ghi nhan tai Can Tho va Béc Ninh [47].

V& Iy thuyét, hiéu suit dién thuan duoc xac dinh theo biéu thirc

_ Pout — Egp
e = Qin myXHy (1)
trong do Ec nang lugng dién hitu ich (kWh)

m; Khdi lugng réc xir 1y (kg)
H. gié tri nhiét tri cta rac (kcal/kg)

Cong thirc (1) cho thay khi nhiét tri ctia rac giam vi d6 4m, hiéu suat dién thuin s& giam dang ké, diéu
nay s& lam tang chi phi van hanh va giam dién ning thuong pham kha phat. Nhitng nguyén nhén chinh
dan dén d6 4m cua rac ting va nhiét tri thip gom co:

+ Chua co su df)ng b khi phan loai rac tir ddu ngudn, khién cho tinh chat ctia rac rat bt dinh, trong
réc chira nhiéu tap chat thudc dang kho hodc khong nhiét phén hodc c6 nhiét tri dm;

+ Sy phtrc tap cua thoi tiét nhiét doi 1am rac c6 d6 4m cao vao miia mua. Dic tinh khi hau lién d6i dén
thoi quen sinh hoat, rau, cii va rac thai xdy dung bi tap héa trong rac dau vao ciing lam tang tinh bét dinh
va giam nhiét tri;

+ Tinh thiéu 6n dinh trong hé thong kho bii, thu gom rac lam ngudn cung rac bién dong dang ké, doi
khi gay bi dong cho cac nha may xur ly rac;

+ Cac yéu to xa hoi khi méi truong anh huong (phan dbi, chin duong, ngin xe chd rac...) cling gop
phan anh huéng dén hiéu qua va hiéu suét phat dién thuan.

2.2 Rao cin vé kinh té

Khi xét cac yéu té cdu thanh doanh thu ciia cong nghé WTE cuia Viét Nam, ¢6 3 yéu t6 vé dong
tién can xem xét d6 1a : phi xur 1y rac (tipping fee), doanh thu ban nang luong (dién) va biéu gia hd tro
FIT, tuy nhién, trong thuc té ca 3 yéu t6 nay déu dang biéu hién su lac héu, bét hoat va kém hap dan déi
v&i nha dAu tu, cu thé: Cac du 4n WHE nhiét tai Viét Nam dbi dién véi sudt dau tu danh nghia rt cao, dao
dong tur 4,12 dén 6,08 tricu USD/MW, tao ra mot khoan ng va khiu hao khéng 15 (Construction Costs,
Payment of Interest trong biéu d6). Mirc chi phi nay doi hoi mot tong doanh thu vuot trdi va 6n dinh dé
du an dat dugc IRR muyc tiéu (thuong 1a 15%).
2.2.1. Phi xuw ly Rac thai (Tipping Fee/Gate Fee)

e Muc phi thip: Tipping Fee (phi xir 1y rac) 1a nguon doanh thu thiét yéu, nhung lai 1a diém yéu 16n
nhit cuia WtE tai Viét Nam. Mirc phi thuc té ma cac dia phuong chi tra thuong duge neo vao chi phi
chén l4p truyén thong, thap hon nhiéu so v6i mirc 25-30 USD/tan can thiét cho cac cong nghé ddt
hién dai.

e Mau thuan Chi phi/Kha ning chi tra: Do am rac thai Viét Nam rat cao (40-70%), 1am ting chi phi
tién xtr Iy va van hanh 10 d6t. Diéu nay khién cac nha dau tu phai yéu cau Tipping Fee cao hon, gay
mau thudn v6i kha nang va sy san 1ong chi tra ciia chinh quyén dia phuong.

e Rui ro Nguon cung: Mure phi thap khong khuyen khich viéc dau tu vao hé thong thu gom, dan dén
su thiéu 6n dinh trong cam két ngudn cung cap rac (Feedstock Guarantee), de doa truc tiép dén tinh
lién tuc ctia dong doanh thu nay.

2.2.2. Doanh thu Ban dién (Power Sales)

Day 1a dai luong biéu thi ngudn thu chinh ctia cac nha may WTE, dai lugng nay phu thudc vao gia

mua dién co ban cia EVN va téng san lugng dién. Trong thuc té van hanh doanh thu ban dién bi anh

122



huong boi hiéu suat: San lugng dién bi anh hudng truc tiép boi hidu suat dién thuan ciia nha may (chi
~28%-30% cho DCTR ) va chat lugng rac. Rac thai nhiét tri thap va khong dong nhit 1am giam hi¢u suat
nhiét, budc nha may phai @6t nhiéu rac hon dé san xuét cung mot luong dién, lam giam ty sut loi nhuan
trén mdi tan rac. Bén canh d6 cac yéu to riii ro van hanh nhu tinh trang rac thai khong on dinh c6 thé gy
an mon 16 hoi va ting thoi gian dimg may cudng birc, lam giam san lugng dién ban ra va truc tiép bao
mon loi nhuan.

2.2.3. Gid FIR (Feed-in Tariff - FIT Revenue)

V6i vai tro "Bu dap Khoang cach": FIT 1a cong cu tai chinh then chét, 1a ngudn doanh thu duy nhat co
thé bu dip khoang cach 16n giita tong chi phi va doanh thu thuan tir hai ngudn trén. Theo [46] gia FIT
dong vai tro quyét dinh dé duong "accumulated cash flow" (dong tién tich liiy) c6 thé chuyén tir mirc 4m
sau (duong mau vang - No FIT) sang muc kha thi hay khéng. Mdi lién hé ciia gia FIT t6i hiéu qua kinh té
cta dy 4&n WTE duoc biéu dién trén hinh 6.

Hién tai, mirc FIT hién hanh (Existing FIT - dudng mau cam) duoc danh gia 1a chua du cao [56,57] dé
d6i pho v6i suit dau tu cao va rui ro 16n caa WtE ¢ Viét Nam. Dong tién tich liy van cham dat ngudng
hoa vén, kéo dai thoi gian hoan vén vuot qua thoi gian chip nhan cua nha dau tu (thuong 10-15 nim).
[49] Su thiéu hut ctia Biéu gia HS trg (FIT) hién hanh 1a nguyén nhén cdt 15i gy ra tinh trang bat 6n tai
chinh va kéo dai thoi gian hoan vén, déy cac dy an WtE tai Viét Nam vao vung rui ro dau tu cao, trai
ngugc Vi tidu chi tai chinh quc té. Piéu nay ciing doi hoi cin c6 nhitng danh gia vé kinh té, k¥ thuat sau
sac hon gidng nhu cac ngudn ning luong tai tao khac [56].

itipping fee
20 power sales

Feed-in tariff revenue

"pEEEEREREERENNRNGEE
- &M

m payment of interest
-40
corporate tax

-60 B construction costs

Million USD

-80 N pre operating costs
—accurnulated cash flow

409 {higher FIT)

20 ——gccumulated cash flow

(existing FIT)

-140 accumulated cash flow
[no FIT)

Hinh 6. Moi lién hé gid FIT va hiéu qua kinh té ciia dir dn WTE
M6 hinh tai chinh hién tai cho thiy & Viét Nam biéu gia FIT hién hanh khong di manh dé déi trong véi
ganh ning CAPEX nay, dan dén sy "thoat ly" khoi ngudng hoa vén chap nhan dugc:
+ Trong kich ban "No FIT" (khong co bicu gia hd trg) (dwong mau vang), dong tién tich lily van am sau
va hau nhu khong bao gio dat diém hoa von (cat truc hoanh) trong vong doi dy an (thudng 14 20-25 nam).
+ Trong kich ban "Existing FIT" (FIT hién hanh) (duong mau cam), mic di dong tién duoc cai thién,
nhung n6 van ting truong rat chdm. Sy ting trudng cham nay truc tiép kéo dai thoi gian hoan vén
(Payback Period) vuot xa mdc 1y tuong. Nha dau tw WtE, d6i voi du an ¢6 rii ro cao va cong suat 1on,
thuong yéu cau thoi gian hoan von trong khoang 10-15 nam dé dam bao an toan tai chinh va dat IRR muc
tiéu 15%. Vi mie FIT hién tai, thoi gian nay co thé kéo dai thanh 20 nam hozc hon, lam giam dang ké
Gia tri Hién tai Rong (NPV) va khién dy an tré nén khong hap din vé mit thuong mai.

2.2.4. Nhin xét

Ngoai 3 yéu t6 kinh té anh huong di néi ¢ trén cac du an WE cua Viét Nam dang chiu “ganh ning”
suit dau tu (CAPEX) va Chi phi Lii vay cao vuot xa muc chuan cia cic cong nghé dién thong thuong.
Cu thé [49]:

+ Suat dau tu ciia Nha may dién rac Can Tho 14 6,08 triéu USD/MW.

+ Nha may dién rac Soc Son ¢6 sudt dau tu 1a 4,12 triéu USD/MW.

+ Miic nay cao hon dang ké so voi suit dau tu cua dién sinh khdi (nha may nho) 1a 1,6-1,8 triéu
USD/MW (nam 2020-2019).
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Khoan CAPEX khong 16 nay ngay 1ap tirc tao ra khoan 15 ban dau sau trén biéu do dong tién tich liy
(Construction Costs va Pre-operating Costs) va duy tri chi phi 1i vay va khdu hao (Payment of Interest) &
mitc cao trong nhiéu nim dau. Trong thdi gian t6i, rd rang Viét Nam can mot muc FIT cao hon (Higher FIT
- duong mau do) va 6n dinh dé cung cip sy dam bao tai chinh can thiét, gitp dong tién tich lity cat truc
hoanh sém hon va thu hiit dau tu quc té va trong nudc vao mét linh vyce von di doi hoi CAPEX rat 16n.

2.2. Rao cin vé thé ché va chinh sdach
2.3.1 Cdc rao can vé biéu gia FIT

Mic di dugc coi 1a mot trong nhirng khau then chdt dé phat trién kinh té tuan hoan, vé mit chinh sach
¢6 lién quan dén WtE, Viét Nam con khac cham va han ché. Trong 10 nim tré lai ddy chi c6 (giai doan
2014-2024), co ché gia dién cho cac du an dbt chat thai ran tryc tiép dugc ap dung cd dinh theo Quyét
dinh 31/2014/QD-TTg cta Tha tuéng Chinh phud, véi mic gid vu dai la 10,05 UScents/kWh (twong
duong 2.114 ddng/kWh tai thoi diém 2014).

Bdng 1: Biéu gid FIT ¢4 lién quan dén cong nghé WiE phat dién

Loai Chinh Mire gia FIT C6

sich dinh (2014-2024) Tac dong Tai chinh

Miic gia nay khong duoc diéu chinh theo lam phat trong nudc

ot Chat thai | 1, s gcents/kWh | hodc chi phi diu tur gia ting theo thoi gian, chi didu chinh theo

ran Truc tiép

ty gia VND/USD.
Ktl.l th? hczl tr 7.28 UScents/kWh Gia AthaAp hon dang ké do chi phi dau tu thap hon so véi cong
Badi chon lap nghé dot.

Nhén thie dugc sy bat cap cta muc FIT ¢6 dinh, chinh sach Viét Nam dang c6 xu huong chuyén doi
tir gia FIT ¢b dinh sang Khung gia phat dién va co ché dam phan gia:

* Thong tu 20/2024/TT-BCT (c6 hiéu luc tur 26/11/2024) quy dinh phuong phap 1ap khung gia phat
dién cho nha may dién chat thai rin, thay thé co ché gia FIT c¢6 dinh 20 nam.

* Quyét dinh 1251/QD-BCT (ban hanh 06/05/2025) phé duyét khung gia phat dién t6i da cho dién
chit thai rén 13 2.575,18 dong/kWh. Mirc gia nay sé& 1a co so d& EVN dam phan gia mua véi cac du an.

2.3.2 Nhitng c6i tréi vé chinh sdach

Trong 5 nam tro lai day, mot loat cac van ban thé ché da dem lai stic séng moi cho WtE & Viét Nam,
nghién ctru [47] d3 tong hop lai nhitng vin ban phap quy cha yéu c6 vai trd hd tro va tao dong luc phat
trién cho WtE, cu thé:

+ Nghi quyét s6 55-NQ/TW cuia B chinh trj vé dinh hudng chién luoc phat trién ning lugng qudc gia
ciia Viét Nam dén nam 2030, tim nhin dén nim 2045 khuyén khich dau tu x4y dung cac nha may dién
sir dung rac thai do thi, sinh khoi va chat thai rin di d6i v6i cong tac bao vé moi truong va phét trién
kinh té tudn hoan;

+ Luat dau tu s6 61/2020/QH14 va Nghi dinh s6 31/2021/ND-CP huéng dan Luat dau tu da tiép tuc
quy dinh ning lugng tai tao va thu gom, xir 1y, tai ché hodc tai st dung chat thai thudc nganh nghé dic
biét wu d3i dau tu nén s& dugc hudng cac co ché chinh sach wu dii cao theo phap luat co lién quan nhu
phap luat vé thué, phap luat vé dat dai

+ Luat Dit dai ndm 2024 c6 hiéu luc, chi ¢ cac dy an dién rac  theo mé hinh PPP méi dugc giam tién
thué dat quy dinh tai Nghi dinh s6 103/2024/ND-CP quy dinh vé tién sir dung dt, tién thué dat.

+ “B¢ Tai nguyén va Moi truong da xay dung va ban hanh Luat bdo vé méi truong nam 2020 va Nghi
dinh 08/2022/NB-CP nam 2022 hudng dan Ludt Bao vé Mbi trudong 2020 véi nhiéu quy dinh méi mang
tinh dot pha. Nghi dinh 08/2022/ND-CP di quy dinh vé mién thué nhap khau thiét bi, giam 50% thué
thu nhap doanh nghiép trong 4 nim d6i voi cac dy 4n wu tién thuc trong xir Iy CTRSH tai Viét Nam. Bén
canh d6, véi viée coi dbt rac phat dién 1a moét loai hinh xu Iy chét thai ap dung mo6 hinh KTTH, céc du an
dau tu s& nhan duoc co ché khuyén khich theo quy dinh tai Nghi dinh 6 08/2022/ND-CP”.

+ Piéu 75 Luét Bao vé moi truong quy dinh vé viée phén loai rac tai nguén, yéu ciu cac ho gia dinh c6
trach nhiém phan loai rac theo 03 loai bao gém: (1) chét thai rin c6 kha nang tai st dung, tai ché; 2) chét
thai thyc pham va (3) chat thai rén sinh hoat khac (quy dinh nay s& c6 higu luc va thi hanh ké tir nam 2025).

+ Piéu 133 Nghi dinh s6 08/2022/ND-CP quy dinh céng nghé xtr 1y chit thai co ty 1& chit thai phai
chon 14p sau xir Iy dudi 30% tinh trén tong lwong chat thai ran thu gom thi dugc vay von véi 13i suat uu
dai ti da khong qua 50% mirc 13i suat tin dung dau tu cta nha nudc

Nhin chung nhiing chinh sach duoc diéu chinh 1a kip thoi va toan dién (hinh 7).
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H3 tro gid bdn dién

Hinh 7 Nhitng dich chuyén chinh sach trong hé tro cong nghé WiE ¢ Viét Nam

3. Nhitng bai hoc kinh nghiém qudc té, mot sé6 khuyén nghi, chinh sich va dinh hwéng phat trién
WE ¢ Viét Nam

3.1 Kinh nghié¢m ciia thé gigi

3.1.1 Lién minh chdau Au (EU)

EU di ban hanh Waste Framework Directive (2008/98/EC), x4c 1ap thir bac wu tién trong quan Iy chat
thai va khuyén khich thu hoi nang lugng ddi voi phan rac khong thé tai ché. Cac qudc gia nhu Puc va
Thuy Dién di thanh cong nhd thiét 1ap chudi khép kin tir phan loai tai ngudn — xur Iy nhiét — tai sir dung
tro xi — phat dién — cung cép nhiét do thi. Theo Johnke [22], Durc dat hiéu suét nang luong toan phén
(dién + nhiét) tdi 65-70%, vugt xa muire trung binh cia chau A. Déng thoi, EU ap dung thué carbon va tin
chi phat thai (ETS) dé tao loi thé canh tranh cho cong nghé WtE [15].

3.1.2 Nhdt Ban

Nhét Ban c6 hon 1.200 co s¢ WtE dang van hanh [21]. Thanh cong cta nude nay dén tir viéc chuin
hoa tiéu chuan ky thuat qudc gia (JIS) va phan loai rac triét dé tai ho gia dinh. Bio cdo cua JWNET
(2018) cho thay hon 80% lugng CTRSH tai cac d6 thi 16n duge xir Iy bang cong nghé dt phat dién, voi ti
1¢ thu hoi nang lugng >50%. Nhat Ban chii trong giam thiéu dioxin, SOz, NO, thong qua hé thong xir 1y
khi thai tién tién [52]. Theo [16], su ddng bo giira chinh quyén trung wong — dia phuong va khung tai
chinh 6n dinh da tao niém tin cho cac nha dau tu.

3.1.3 Trung Quéc va cdc mee dang phat trién:

Trung Qudc hién 1a qudc gia co tde do phat trién WE nhanh nhat thé giéi véi hon 400 nha may vén
hanh nam 2024 [42]. Theo Zhao et al. [44], co ché Feed-in Tariff (FIT) linh hoat (0,65-0,85 RMB/kWh)
cting hd trg von dau tu ban dau da gitp giam thoi gian hoan v6n xubng con 8-10 nam. Nghién ciru cua
Wang et al. [37] chira rang dién sinh khéi da gitp Trung Qudc giam hon 10 tri¢u tdn CO2/ndm, twong
duong 2% tong phat thai nganh nang lugng. Tuy nhién, theo Wei et al. [39], cac thach thic moi truong
nhu tro bay va phat thai thuy ngén van can kiém soat chat che.

O khu vuc Pong Nam A, Indonesia va Malaysia da trién khai mot sé mo hinh WtE thir nghiém nhung
con han ché do thiéu khung phap 1y théng nhét [17], [45], [46]. Theo Carbon Trust [46], Indonesia van
dang d6i mit v6i chi phi CAPEX cao (5,5 triéu USD/MW) va co ché phi xur 1y rc (tipping fee) thap
tuong ty Viét Nam.

3.2. Bai hoc rut ra cho Viét Nam

e Tir téng hop cac trLrO'ng hop quéc té, ¢6 thé rut ra ném bai hoc then chét:

e Khung phap ly on dinh va minh bach: Chinh phu can ban hanh khung phap 1y rd rang vé phan loai
rac, ddu ndi lui dién, va xur ly tro xi. Kinh nghiém EU va Nhat Ban cho thdy luat hoa thtr bac xir ly
chét thai 1a nén tang cho phat trién bén ving [8], [9].

e Co ché gia linh hoat va khuyén khich dau tu: Can diéu chinh co ché FIT theo bién dong chi phi cong
nghé va lam phat. Cac qudc gia thanh cong déu ap dung co ché diéu chinh dinh ky FIT hodc hop
ddng CfD (Contract-for-Difference) dé giam rui ro tai chinh [44].

e Chudi cung tmg sinh khéi 6n dinh: Viée thiét 1ap co s¢ dit liéu qudc gia vé khdi lugng va dic tinh
rac thai 14 yéu cau tién quyét. Theo Goli et al. [16], quan 1y vong doi (LCA) va chudi cung tng dong
vai tro quyét dinh trong t6i wu hoa hiéu suit nha may.

e Hop tac qudc té va chuyén giao cong nghé: Mo hinh hop tac Urenco — Hitachi Zosen (2019) [51]
cho théy viéc chuyen giao cong ngh¢ gitp Viét Nam rut ngin giai doan thir nghiém, dong thoi tiép
can tiéu chuén kiém soat khi thai tién tién.
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e Giam sat mdi truong va chip nhan xa hoi: Cac chuong trinh giam sat moi truong cong dong, cong
khai s6 liéu phat thai va phat trién co ché “xanh héa xa hoi” (social license to operate) can dugc
thuc day [38], [48].

3.3. Khuyén nghi chinh sdach cu thé cho Viét Nam

Dua trén thyc tién trong nudc va kinh nghiém quéc té, cac khuyén nghi chinh sach chinh gdom:

e (1) Hoan thién co ché FIT va khung gia phat dién: Chuyén di tir co ché FIT ¢6 dinh sang khung gia
phét dién tham chiéu (theo Quyét dinh 1251/QB-BCT, 2025), dam bao bién lgi nhuan IRR >12%
nhu dé xuit trong Quy hoach dién VIII [50].

e (2) Tang cudng phén loai rac tai ngudn: Hoc hoi mé hinh phén loai ba cip ciia Nhat Ban va Durc, ap
dung thi diém tai Ha Noi, TP. H6 Chi Minh dé 6n dinh du vao cho nha may [21], [22].

e (3) Téi wu chudi gié tri ning lrong — moi trudng: Két hop phat dién va cung cap nhiét d6 thi (CHP),
gitip nang hidu suat nang luong toan phan tir 30% 1én 55-60% [22].

e (4) Khuyén khich tin dung xanh va tai chinh khi hau: Huy dong ngudn vén tir Quy Khi hau xanh
(GCF), Ngan hang Thé gi¢i (WB) va JICA cho cac du an WtE, twong tu co ché tai chinh cua
CEWERP tai chau Au [5].

e (5) Xay dung Trung tim nghién ctru qudc gia vé cong nghé sinh khdi: Theo [47], viéc danh gia tinh
phit hop cong nghé dbt rac sinh hoat can dua trén cac tiéu chi ky thudt, moi truong va xi hoi. Trung
tam ndy s& chiu trach nhiém phat trién bd cong cu danh gia bén viing (SAT) theo hudng dan cua
OECD [28].

3.4 Piéu chinh Chinh sich va Pinh huéng twong lai
3.4.1. Binh vi Waste-to-Energy (WIE) trong Kinh té Tuan hoan

Theo [7], md hinh Kinh té Tuin hoan (KTTN) dai dién cho mdt phuong thirc phat trién moi, khac biét
v6i mo hinh tuyén tinh “take-make—dispose” von dya vao khai thic va tiéu thu tai nguyén khong hoi
hoan. WTE, hay cong nghé @6t chét thai rin sinh hoat thu hdi nang lugng, can duoc xé4c dinh vi tri 16 rang
trong chu trinh vat chit va ning lugng ctia KTTN.

Theo [14], cong nghe WTE phai duoc coi 1a “mit xich cudi ciing” trong chudi quan 1y chét thai, tuc la
chi xur 1y luong rac “ton du” khong thé tai ché hoic tai st dung. Tuy nhién, nhu dé chi ra trong [19], viéc
mo0 rong quy md xur ly nhiét co thé tao ra “nghich 1y tudn hoan”, khi cong suét ddt rac vuot qua lugng
chit thai ton du, gy suy giam dong lyc phan loai va tai ché.

Cac nghién clru gan day cho thiy KTTN khong chi 1a khung ly thuyet ma con la thude do dbi méi
trong chudi san pham. Theo [23], mirc d6 tuan hoan cua nén kinh té phai dwoc do luong thong qua ddi
mdi trong thiét ké, san xuit va tai sit dung vét chét. Trong khi d0, theo [15], quan ly chét thai dong vai tro
chat xtic tac (catalyst), gitip hién thuc héa cac myc tiéu tuan hoan bang viéc tai khai thac ning luong, vat
liéu va thong tin tur dong thai.

Vi vay, WTE can dugc dinh vi nhu mot thanh t6 trung gian trong hé sinh thai ning lugng — moi
trudng, noi ning lugng dugc thu hdi tir cic dong vat chat khong thé tai ché, dong thoi tro xi va nhiét thai
duoc tai su dung trong cac nganh phuy tro (xi méang, gach, néng nghiép). M6 hinh nay phu hop véi dinh
hudng “zero waste to landfill” ma Lién minh chau Au dang hudng to1 [12], [13].

3.4.2. Ap dung cdc cong cu danh gid bén vieng va ho tro ra quyét dinh

Dé khic phuc cac rao can ky thuat, phap 1y va tai chinh trong trién khai dién sinh kh6i/WTE, Viét
Nam cin ap dung cac cong cu danh gia dinh luwong va h6 tro chinh sach khoa hoc.

(a) Panh gia bén viing:

Theo [28], viéc ap dung cac tiéu chi danh gid mot cach thiu ddo giup dam bao tinh khach quan va
minh bach khi so sanh cac cong nghé WTE. Cac yéu t6 nhu hiéu qua ning luong, phét thai khi nha kinh,
chi phi dau tu va tac dong xa hoi phai dugc lwgng hoa ddng thoi. Ngoai ra, [20] khuyén nghi s dung
phuong phap SAT (Sustainability Assessment of Technologies) ciia UNEP dé danh gia toan dién cac tac
dong cua cong nghé WTE & cip qudc gia va dia phuong.

(b) Phuwong phap ra quyét dinh:

Theo [6], phuong phap Delphi cho phép tong hop ¥ kién chuyén gia trong diéu kién thiéu dit liéu dinh
luong, giup xay dung dong thuén khoa hoc vé lya chon cong ngh¢ va vi tri dau tu. Bén canh do, [18] dé
xuét ap dung MCDA (Multi-Criteria Decision Analysis) dé lya chon phuong 4n xir 1y chét thai tdi uu trén
co s& nhiéu tiéu chi (k¥ thuat, kinh t&, xa hoi). Nhitng phuong phéap nay c6 thé dugc tich hop vao qua
trinh 14p danh gia tién kha thi (pre-feasibility study) cho cac du 4an WTE.

(c) Co so dir liéu va thong tin k¥ thuat:

Theo [51], viéc xay dung co s¢ dir liéu qudc gia vé thanh phan, d6 4m va nhiét trj cia CTRSH ¢c6 ¥
nghia quyét dinh d01 v6i hidu suét cia cong nghé dbt rac. Bao cdo khao sat cua Urenco Ha Noi va Hitachi
Zosen cho thay d6 4m rac trung binh tai Ha Noi dat 55-65%, lam giam hi¢u sudt phat dién xuong dudi
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25%. Nhu khang dinh trong [52], co s& dit liéu nay can duoc chudn hoa theo thoi gian, khu vyc va mua
vu dé dam bao do tin cdy trong du bao cung cp rac cho cac nha may.

(d) Ho tro tai chinh va dnh gi4 hiéu qua dau tu:

Theo [44], chi phi dau tu va hiéu suat cia nganh cong nghiép WTE phu thugc chat ché vao quy mé
cong suat va loai cong ngh¢. Trung Quoc da trién khai co ché Feed-in Tariff (FIT) linh hoat va hd trg vay
uu dai, giup rat ngan thoi gian hoan von tr 15 nam xuong 8-10 nam. Trong khi d¢, theo [5], Lién minh
chau Au di két hop thi truong tin chi carbon va co ché Climate Roadmap dé thic day cac nha may WTE
dat trang thai “carbon 4m”. Nhiing chinh sich nay c6 thé tham khao khi xay dung co ché tai chinh xanh
cho Viét Nam.

4. Ket luan

Phat trién cong nghé a6t chat thai ran thu hdi nang lugng (Waste-to-Energy, WTE) tai Viét Nam la
mot hudng di tit yéu trong tién trinh hién dai hoa nganh ning lwong, gin vai chién luge kinh te tuan hoan
(KTTN) va muc tiéu phat thai rong bang khong (Net Zero 2050). Tir nhimg thanh twu va sb liéu hién
trang, c6 thé nhan thiy rang hé théng WTE cua Viét Nam da hinh thanh nén tang ban dau, nhung chua
thé dugc coi 13 quy mé thwong mai thanh cong.

Trén phuong dién cong nghé, cac nha mady WTE hién nay sir dung chu yeu cong nghé dbt truc tiép
hodc 10 quay, c6 uu diém trong xir Iy rac hén hop song hi¢u suat phat dién van con thap (25-30%) do do
am rac cao va thiéu hé thong phan loai tai ngudn. So véi cac nude tién tién nhu Dirc, Nhat Ban hay Trung
Quée, Viét Nam chua hinh thanh chu01 khép kin “phén loai — dbt — thu h01 — tai str dung tro xi”. Viéc cap
nhat tiéu chuan cong nghé cép qubc _gia can uu tién céc cong nghé chiu & 4m cao, dot hdn hop linh hoat
(nhu lo tang s6i tuan hoan — CFB), dong thoi tich hop hé théng xir Iy khi thai tién tién nham dap ung tiéu
chuin méi truong chiu Au.

Vé chinh sach tai chinh va gi4 dién, Viét Nam can khan truong hoan thién biéu gia FIT va co ché phi
xu ly réc (Tipping Fee) sao cho bao dam ty suat hoan von noi bo IRR xap xi 15%, tao dong luc thu hit
dau tu tu nhan. Viéc dleu chinh gia can di kém co ché _truot gia chi phi van hanh theo bién dong thi
truong. Bén canh d6, can chuan hoa khung hop ddng mau PPA/BOT cho céc dy an WTE, trong do6 b6
sung diéu khoan bao linh thanh toan va cam két cung cip rac tdi thiéu.

Trén phuong dién ngudn cung va quan Iy nguyén liéu, can rang budc hop dong cam két khdi lugng rac
t6i thiéu > 50.000 tan/nam, voi dao dong khong vuot qua 20% dé dam bao on dinh cong sudt nha may.
Diéu nay dong thoi doi hoi sy phdi hop gilta cac dia phuong, céng ty moi truong do thi va nha dau tu tu
nhéan. Viéc trién khai phan loai rac tai ngudn 1a then chdt dé ting gia tri nhiét rac, giam d¢ 4m va han ché
khdi lugng rac khong chay, qua do nang cao hiéu sut phat dién.

Trén khia canh x3 hoi va moi truong, sy thanh cong cia WTE phy thudce 16n vao mirc do ch?ip nhan
cong dong. Can trién khai cac chién dich truyén thong dai han nhim ning cao nhan thirc vé loi ich cua
WTE trong giam rac thai chon lap, tiét kiém tai nguyén va bao vé moi truong.

Nhitng khuyén nghij trong ngin han gom cé:

* Can ban hanh bo tiéu chi lya chon cong nghé WTE phu hop diéu kién dia phuong, va trong 18-24 thang tiép
theo trién khai thi diém mé hinh phan loai ric tai ngudn dé nang ning hr(mg chay (LCV) >7MJ/kg.

* Chinh phu va B6 Cong Thuong nén ban hanh khung hop d6ng miu va co ché thanh toan béo lanh,
song song vdi viéc khai thong dong von cho 3-5 dy an WTE tién phong thong qua cac cong cu bao lanh
(PPP/IGF), nham giam chi phi dau tu ban dau (High CAPEX).

* Can c6 chién lugc va hoat dong tong thé dé muc tiéu cu thé 1a dat ty 18 phén loai rac > 50% tai cac
khu vuec thi diém trong vong 36 thang.

* D(“mg thoi, phai bao ddm minh bach thong tin van hanh, cong khai chi sb phat thai, va thuc hién tai
ché, tai sir dung tro xi (Inert Ash) thanh vat lidu xay dung, voi muc tiéu > 50% luong tro dugc xir 1y tai
ché trong vong 6 thang ké tir khi ky hop dong van hanh. Piéu nay néu dugc cai thién s& ning cao dang ké
muirc d chap nhan cua cong dong.

* Ngoai nhiing rao can hay xem xét vé k¥ thuat da dé cap, nhimg yéu cau chung khi két ndi luéi
[54],[57] ciing can duoc nghiém tuc xem xét khi phat trién thém cac ngudn nang luong WTE.
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ABSTRACT

Waste-to-Energy (WTE) Technology in Vietnam: Status,

Challenges, and Lessons from Regional and Global Experiences
Le Xuan Thanh'
!Hanoi unniversity of mining and geology

Waste-to-Energy (WTE) technology is positioned as an indispensable strategic solution in the process
of energy transition and sustainable waste management in Vietnam. WTE plays the role of the "final link"
(R9) in the Circular Economy (CRE) model, treating the amount of domestic solid waste (MSW)
remaining after the Reuse and Recycling stages. Currently, although Vietnam has formed an initial WTE
platform with 9 operating plants, the landfill rate of MSW remains high (63% by 2024), showing that this
technology has not yet reached a successful commercial scale. This article focuses on analyzing the
current situation, identifying the main technical, economic and institutional barriers that are hindering the
expansion of WTE technology in Vietnam. By using aggregated data, combining economic model
assessment, analysis of actual technical data and review of the legal framework, the paper has conducted
an assessment of the impact of local MSW characteristics on the operational performance of some typical
plants in Vietnam. At the same time, successful international experiences from the European Union (EU)
and Japan are consulted to draw policy lessons suitable for the Vietnamese context. The financial analysis
focuses on the relationship between Feed-in Tariff (FIT), initial investment cost (CAPEX) and payback
period. Through the analysis, 3 main WTE barriers have been specified: (1) Technically, MSW in
Vietnam has challenging characteristics of high moisture content (40-70%) and low calorific value (1000-
1200 kcal/kg). This reduces the plant's net electrical efficiency to a low level (25%—-30%) and increases
operating costs due to fuel addition; (2) Economically, the capital expenditure (CAPEX) for WTE
projects is very high (4.12—6.08 million USD/MW). The current low waste treatment fee (Tipping Fee)
and the previous fixed FIT (10.05 US cents/kWh) have proven to be insufficient to ensure an Internal
Rate of Return (IRR) of 15%, extending the payback period beyond 15 years and making the project less
attractive; (3) Institutionally, Vietnam has converted the electricity price mechanism from a fixed FIT to a
Maximum Generation Price Framework (2,575.18 VND/kWh), and issued preferential policies on taxes
and green credits. However, it is necessary to standardize the power purchase agreement (PPA)
framework to minimize legal risks. Conclusions and recommendations to promote and develop WTE
have been proposed, specifically: The Government needs to urgently complete a flexible FIT mechanism
to ensure an IRR >15%. Implementing waste separation at source according to the Law on Environmental
Protection 2020 is mandatory to increase the calorific value of input waste. Finally, it is necessary to
increase social acceptance by making emissions transparent and promoting the recycling of ash and slag
into construction materials.

Keywords: WTE, Circular Economy, FIT, CAPEX, Waste to Energy.
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