BAI BAO KHOA HOQC

DANH GIA CHI PHI GIAM PHAT THAI KHi NHA KiINH BANG
CONG CU MACC TRONG QUAN LY CHAT THAI VAT NUOI TAI HA NQI

Hoang Thi Hug'

Tém tit: Trong béi canh Viét Nam cam két dat phat thai rong bang khéng vao nam 2050, linh vue chan nuéi, déic
biét la quan l)} chdt thai vdt nuéi, dwoc xdc dinh la nguén phat thdi khi nha kinh (KNK) quan trong can kiém sodat.
Nghién cieu nay sir dung cong cu dwong chi phi can bién giam phat thai (MACC) dé dinh gid hiéu qua kinh té,
moi truong cua cdc giai phdp quan Ly chdt thai tai cdc trang trai quy mé vita 6 Ha Noi. Két qua kiém ké nam
2020 cho thdy CH, tue phan chuong chiea xit Iy va N2O tir nwée thdi la cdc nguon phdt thdi chinh. Nam giai phap
dwoc phan tich gom u phan hitu co, dém 16t sinh hoc, ham biogas, may ép tdach phdn va cdi tién khau phan an.
Cac gidi phadp nay co tiém néing glam 5,7 - 49,1 tCOze/hé/nam, véi chi phi cdn bién tir -100 dén 20 USD/tCOze.
Dang chu y, ba gidi phap chi phi am (cai tién khdu phan an, dém 16t sinh hoc, 1 phdan hitu co) vira giam phat thadi
vira mang lai loi ich kinh té, can dwoc wu tién trién khai. Duong MACC duoc xdy dung cung cd'p co so khoa hoc
cho viéc xdc dinh thir tw wu tién dau te, hé oro hoach dinh chinh sdch giam phat thai KNK trong chan nuoi, gop

phan phdt trién néng nghiép bén vitng va thuc hién muc tiéu phat thai rong bang khéng vao nam 2050.
Tiwr khoéa: Khi nha kinh, chan nuéi, chat thai vat nuoi, chi phi can bién giam phat thai (MACC), Ha Néi.

1. PAT VAN PE

Bién d6i khi hau dang la thach thirc toan cau 16n
nhit thé ky XXI, voi nguyén nhin chinh dén tir phat
thai khi nha kinh (KNK) do cac hoat dong san xuit va
tiéu dung cta con ngudi (IPCC, 2021). Trong sb cac
ngudn phat thai, nganh ndng nghi¢p, déc biét la chan
nudi chiém ty 1¢ dang ké, dong gop t6i 14.5% tong phat
thai KNK toan cau, trong d6 chu yéu 1a khi metan
(CH.) tir hoat dong tiéu hoa cla gia stic va xir ly chat
thai vat nuéi (FAO, 2013). Tai Viét Nam, nganh chan
nudi dong vai trd quan trong trong dam bao an ninh
lwong thyc va phat trién kinh té néng nghiép, dong thoi
1a mot trong ba linh vuc phat thai 16n nhét trong nong
nghiép (BO Tai nguyén va Moi truong, 2022). Theo
thong ké, linh vuc niy chiém gin 30% tong phat thai
KNK nong nghiép, trong d6 riéng khi CHs chiém gan 70%
(B Nong nghiép va Phat trién nong thon, 2023).

Tai Ha Noi, hé théng chin nudi quy md vura (tu vai
chuc dén vai trim con gia stic/gia cam) dang chiém ty
trong 16n va 13 ngudn cung thuc pham quan trong cho
d6 thi trung tim. Tuy nhién, phan 16n cac trang trai nay
chua dugc trang bi hé théng xtr 1y chit thai dat chuan,
dan dén phat sinh dang ké khi CHs va N2O ra mdi
truong (So Tai nguyén va Moi truong Ha Noi, 2023).
Tinh trang nay khong chi gy 6 nhiém mdi trudng ma
con gop phan gia tang hiéu tng nha kinh, di nguoc lai
cac cam két qudc gia vé giam phat thai va phat trién
ndng nghiép carbon thap.

De hién thyc hoa cac muc tiéu trong Bong gop do
quoc gla tu quyét dinh (NDC) va Chién luoc qubc gia
vé bién ddi khi hau, viéc lua chon va ap dung cac giai

'Khoa Méi trwong, Truong Pai hoc Tdi nguyén va Moi
truong Ha Ngi
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phép giam phat thai KNK trong chin nudi can c¢6 sy hd
trg tir cac cong cu ra quyét dinh dya trén phan tich chi
phi - hi€u qua. Trong d6, cong cu duong chi phi can
bién giam phat thai (MACC) da dugc chirng minh 1a
hitu ich trong viéc xac dinh th ty uu ti€n cac bién
phap giam phat thal VO‘l ch1 phi thip nhit, da duoc tng
dung rong rii & cap qudc té va khu vuc (Kesicki, F., &
Ekins, P., 2012); (McKinsey & Company., 2009),
(Akashi, O., & Hanaoka, T., 2012). Tai Viét Nam, mac
di MACC timg duoc str dung trong mot s nghién ciru
nganh nang lugng va cong nghi¢p, nhung viéc ap dung
cho linh vyc chin nu6i, dac biét & c?ip dia phuong nhu
Ha Noi, van con han ché.

Xuét phat tir thuc tién trén, nghién ctru nady tap
trung danh gia chi phi cac giai phap giam phat thai
KNK trong quan Iy chat thai vat nudi tai cic trang trai
quy mo vira & Ha Noi, théng qua cong cu MACC. Két
qua nghién ctru nhim cung cap bang ching khoa hoc
va goi ¥ chinh sach cho viéc phat trién nong nghiép
carbon thip, huéng téi muc tiéu phat thai rong bang
khong (0) dén nim 2050 cua Viét Nam.

2. GIOI THIEU VE VUNG NGHIEN CUU

Thanh phd Ha Noi 1a mot ‘trong nhitng dia phuong
¢6 quy md chin nudi l6n nhét ca nude, véi tong dan
gia slc, gia cam dirng trong nhém dan dau. Tinh dén
nam 2023, Ha Noi c6 khoang 1,5 tri€u con lgn, 158
nghin con trau bo va hon 41 triéu con gia cAm. Trong
do, céc trang trai chan nudi quy mé vira (tir vai chuc
dén vai trim con) tap trung chi yéu tai cic huyén ngoai
thanh nhu Hoai Dirc, Ba Vi, Thach That va bong Anh.
bay 1a khu vye co dac diém ban nong thon, dat dai
rong, thudn lgi cho phat trién chan nuéi nhung hé
théng xtr 1y chat thai con nhiéu han ché. Phin 16n cac
co s& van sir dung ham biogas tu xdy don gian, hoic
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chua ap dung cac giai phap giam phat thai hi¢u qua,
dan dén nguy co 6 nhiém moi trudng va phat sinh khi
nha kinh cao. Viéc lya chon Ha NoOi lam khu vuc

+ [+

Chi thich

nghién clru giip danh gia thuc trang va kha nang ap
dung cac cong ngh¢ carbon thap tai vang chin nudi
tiéu bi€u cua Viét Nam.

Hinh 1. Ban do phdn bé khu vue chan nudi tai Ha Noi (2020)
(Nguén: Pham Thanh va cong su, 2020)

3. PHUONG PHAP NGHIEN CUU

3.1. Pham vi, nim co'sé va cip dd tinh toin

Pham vi: Tiéu linh vuc Qudn Iy chat thdi vét nudi
trén dia ban Thanh phé Ha Noi; cap phan tich chu yéu
o cap trang trai (ho/trang trai quy mo vira) va tong hop
1én cap thanh phd.

Nam co so: 2020; kich ban so sanh BAU va kich
ban ap dung bién phap.

Cép tinh toan (Tier): Ap dung Tier 2 cho CHa tir
quan 1y chit thai (khi dir liéu hoat dong c6 thé thu
thap theo loai vat nudi) va Tier 2 cho N20 theo
khuyén nghi IPCC.

3.2. Ditliéu thir cAp va so cap

Dir lidu thtr cdp: gom sd liéu dan vat nudi (theo
loai) tr SO NN&PTNT Ha Noi va Téng cuc Théng ké;
hé s6 phat thai, MCF, Bo, VS, EF do B TN&MT cong
bd (Quyét dinh 2626/QD-BTNMT 2022; Théng tu
17/2022/TT-BTNMT) céc bao cao FAO/IPCC dé tham
chiéu vé phuong phap kiém ké khi nha kinh trong linh
vuc quan ly chat thai vat nuéi.

Dir liéu so cap: Khao sat miu trang trai quy mo vira
(03 trang trai nudi lon & Hoai Birc quy moé 130 -200
con lon nai; 03 trang trai nudi gia cAm & Thach That
quy m6 10.000 — 12.000 con; 03 trang trai nudi bo &
Ba Vi quy mb 50-60 con) (thong qua phiéu diéu tra,
quan sat co s& xir ly), phong van ban cau tric 05
chuyén gia (H9i Chian nuoi Viét Nam, Trung tdm
Khuyén nong Ha Noi, Chi cyc Chin nudi & Tha y Ha
Noi, Trung tam Dich vu nong nghi¢p Thach That, Ba
Vi) dé xac minh MS (ty 1& phin vao timg hé thong xir
Iy), chi phi thiét bi, bao gia lip dat, tiéu thu ning
luong, khdi lugng phan/hing ngay, phuong thirc xir 1y
chat thai chin nudi...

3.3. Khung kiém ké khi nha kinh

Muc tiéu: cung cap cong thirc IPCC sir dung, dinh
nghia bién, don vi, ngudn hé sé6 EF/MCF va cach nhap
dir liéu tir diém nghién ciru.

Céng thitc CHs: Ap dung Hudng din cta IPCC
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nam 2006, Tép 4, Chuong 10: Phat thai tir vat nudi va
quéan 1y chat thai. Phat thai métan trong hang muc quan
Iy chét thai vat nuéi dugc ude tinh bang cach sir cong
thirc sau:

Phat thdi CHy cpis mai = N(T)x EFyviunue X 10-6

Trong d6: CHacnit hai: Phat thai CHy (Kt CHs/nam);
T: Loai vat nudi/Phin loai vat nuéi (vi du: lon, bo, gla
cam, ...); Npy: S6 lugng vat nudi cua mdi loai vt nudi
T (con); EFyanure: HE sO phat thai ttr quan ly chét thai
(kg CHy/con/nam)

Cong thirc phat thai N,O truc tiép trong hang muc
quan 1y chat thai vat nudi duoc udc tinh bang cach sir
cong thire sau:

Phat thdi N,O = [X¢ {27 (Nrx Nexy* MS(T(,(S))} X
EFyunures)] x 44128 x 107

Trong d6: Phat thai N,O: Phat thai N,O (tan
N,O/ndm); S: Hé théng quan 1y chat thai (AWMS - vi
du: ham yém khi/biogas, U kho, dém 16t, thai truc
tiép...); T: Loai vat nu6i/Phan loai vat nudi; Nexr:
Lugng nito do vat nudi T thai ra hing nim (kg N/vat
nudi/ndm) (tinh tir N_rate x trong lugng dién hinh x
365 theo IPCC); EFyanue(s): HE s6 phét thai truc tiép
N>O-N tr MMS kg N,O-N/kgN trong MS (St dung
gi tri cong bd cia Bo TN&MT (Quyét dinh 2626/QD-
BTNMT 2022)); MSrs): Ty 1€ (fraction) cua lugng
chat thai tir loai T duogc dua vao hé thong S (act1v1ty
split - thu thap tir khio sat/diéu tra); 44/28: Hé sd
chuyén ddi N,O-N sang N,O.

Phén tich d§ khong dam bio (uncertainty): Ap
dung phuong phap Monte Carlo (IPCC khuyén nghi
cho Tier 2) dé luong hoa do khong dam bao cac tham
s6 chinh (Bo, VS, MCF, MS, Nex, EF chi phi)

3.4. Phuong phap danh gia chi phi gidm thai dua
vao cong cu MACC

Nguyén tic co bin ciia MACC

MAC (chi phi can bién giam phat thai) cho co hoi i
1a chi phi rong tinh cho mdi don vi COze dugc giam
khi so sanh kich ban c6 bién phap so voi BAU. Duong
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MACC biéu dién tit ca bién phap theo MAC ting dan
(chi phi USD/CO:ze) véi chiéu rong biéu thj tong tiém
nang gidm phat thai (tCO-e).

Cong thuc tinh PV va MAC

PV (gia Ttrj hién tai rong) cho mdt giai phap i:

Py, Z N
¢ i (1+ 0t
Trong do, PVc 1a gia tri hién tai rong ctia chi phi
giam thai KNK, i 1a 1ai sudt/ ty 1¢ chiét khiu va Ct 1a
chi phi tai thoi diém t.
MAC cho gidi phdg i
mi— “bi
M COreni— COomi
Trong d6: Cpy : 12 chi phi phat sinh d€ thuc hién co hdi
giam thai (i), Cy; : 1a chi phi phat sinh trong diéu kién binh
thuong (duong co s6 BAU) voi gia dinh 1a co hi giam
nhe (i) khong duoc thuc thi, COpepi va CO2¢pi : 12 cac phat
thai KNK (theo don vi tCOxq) trong diéu kién khong thuc
thi va c6 thuc thi co hdi gidm nhe.
Luu y: Néu MAC; am thi co hdi “lgi” ngay ca khi
khong co trg cép; néu duong cao thi can hd tro tai

chinh/chinh sach (qua tin dung carbon, trg cap,...)

Cac budc thuc hién

B1: Xay dung BAU (tinh phat thai & chi phi hién
trang trong diéu kién khong thyc thi co hi giam nhe)
theo nam co s& (2020).

B2: Xac dinh danh sach bién phap kha thi (dya trén
diéu tra, tai liéu quéc té/dia phuong va tham van
chuyén gia). Danh sach va tiéu chi lya chon (phu hop
hg, hiéu qua k¥ thuat, tudn thi quy dinh, déng loi ich)
nén néu rd trong phu luc.

B3: Xac dinh tiém niang k¥ thuat (sd trang trai/hd c6
thé ap dung, % ap dung) dé tinh mic gidm phat thai
cho mdi bién phap (ACO2e = COsep; - COremi)

B4: Tong hop chi phi vong doi (PV) cho timg bién
phép: nhap chi phi dau tu ban dau (capex), chi phi van
hanh va bao tri hing nim (O&M), tiét kiém ning luong
(gia tri tién tiét kiém LPG/dién do dung khi biogas),
gia tri tir phan bon thay thé, tro cip (néu cb). Ap dung
ty 1& chiét khiu (mic dinh 8% cho phan tich co s&; do
nhay: 3% - 12%).

BS5: Tinh MAC i theo cong thirc MAC cho tirng bién phap

B6: Sap xép va v& MACC: céc cot theo MAC ting dan;
chiéu rong = tiém ning giam phét thai (1COx)

B7: Phan tich d¢ khong dam bao: chay Monte Carlo tén
céc tham sd chi phi va EF; dir liéu hoat dong;

Phan tich do nhay: chay thay di ty 1& chiét khau,
gia ning lugng +20%, gid phan £20%, capex +20% dé
thay anh huong 1én xép hang MAC.

3.5. Phuwong phap tham vin chuyén gia

Dua trén cac gidi phap giam phat thai trong linh vuc
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quan 1y chat thai vat nudi qua viéc tham khiao céc
nghién ciru qubc té, qua tham véan chuyén gia trong
linh vyc chian nu6i 1a 05 chuyén gia tai: Hoi chin nudi
Viét Nam; Trung tdm khuyén nong Ha Noi; Chi cuc
chan nu6i va thu y Ha No6i; Hoi kinh t& moi trudng
Viét Nam va Trung tdm dich vu ndng nghiép huyén
Phiic Tho va khao sat thuc t& & céc trang trai quy mo
vira tai Ha Noi,Viét Nam, tién hanh lua chon cac giai
phap kha thi.

Nghién ctru da ap dung phwong phap Delphi 2 vong
lap v6i cac chuyén gia. Tham van y kién vé cac giai
phép giam phat thai; tham van va hiéu chinh gid tri
MSts), udc luong ty 1¢ ap dung cac bi¢ phap giam
thai; cac chi phi thyuc té ciia cac giai phap.

4. KET QUA VA THAO LUAN

4.1. Panh gia hi¢n trang va kiém ké khi nha kinh
tir chit thai chiin nudi tai Ha Ngi

Chin nudi 13 mdt trong nhimg nganh san xuat nong
nghiép quan trong ctia Ha Noi, nhung ciing 13 ngudn
phét sinh chat thai 16n, tiém an nguy co 6 nhiém moi
truong va phat thai KNK. Theo S¢ Nong nghiép va
Phét trién nong thon Ha Noi (2023), trung binh mdi
con lgn thai 1,5 - 3,5 kg phin va 10 - 50 lit nudc
thai/ngay, trong khi 100 con gia cam thai 7 - 30 kg
phan/ngay. Voi téng dan khoang 1,8 triéu lon va 36 -
38 tri€u gia cam, moi naim Ha Noi phat sinh hang tri¢u
tan chét thai rin va 1ong. Céc loai chét thai nay thudng
chra ham lugng dinh dudng cao (N: 571 - 1026 mg/l,
P: 39 - 94 mg/l) va vi sinh vat gdy bénh (Coliform,
Salmonella), giy tac dong tiéu cuc dén méi truong dét,
nu6e va khong khi néu khong duoc quan 1y thich hop (S&
TN&MT Ha Ngi, 2023).

V¢ hién trang cong nghé xir 1y chat thai:

- Chat thai ran: Khoang 40-70% dugc @ lam phan
hitu co va 30% dugc xir ly bang him Biogas. Mot sb
mod hinh tién tién dd duoc trién khai: tai huyén Ba Vi
ap dung may ép phan (4 m¥h) dé tich rin san xuét
phan vi sinh; huyén Phic Tho ap dung dém 16t sinh
hoc (BALASA NO1, EM), gitip gidm mui, tiét kiém t6i
80% lugng nudc va 60% cong lao dong.

- Nudc thai: Khoang 40% luong nudc thai chin
nudi van xa thing ra kénh muong, 30% qua ham
Biogas va 30% qua ho sinh hoc. Tuy nhién, nhiéu co
s& chua dap tmg quy chuan ky thuat qudc gia vé nude
thai chan nuéi (QCVN62:2025/BTNMT), tiép tuc gy
6 nhiém cuc bo.

- Khi thai: Qua trinh phan huy chat thai phat sinh
CHa4, NHs, H:S; trong d6 CHa 14 khi nha kinh quan
trong nhung hi¢n chua cé giai phap xuir ly hi¢u qua.
Ngoai ra, xac suc vét chét do dich bénh (dich ta lon chau
Phi, cim gia cam) van dugc xir 1y chua triét dé, tiém dn nguy
co 6 nhidm thir cap.
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Bang 1. Ty trong cac hinh thirc quan Iy chét thai chiin nuéi (MS)

Phan loai hinh thirc xir ly ciia Ha N§i (%)
Dung lam phan bon | Xur 1y hiéu khi (H6 Xu ly yémkhi | Pém I6t sinh Thai ra song, Dong co va
rudng sinh hoc) (ham Biogas) hoc suoi, ao, ho bai chin tha
20 10 45 10 5 10

Ghi chii: Ty 1& cac hinh thirc xir 1y chat thai chin nudi c6 thé thuc hién song song, khong cong don 100%

Nguon: Két qua tham vin chuyén gia Trung tam Khuyén nong Ha Néi, 2025

Két qua tham van chuyén gia (Trung tim Khuyén
nong Ha Noi, 2025) cho thiy, 45% chat thai dugc xir ly
bang ham Biogas, 20%  1am phan bon, 10% st dung
dém 16t sinh hoc, 5% xa ra séng, sudi, ao, ho va 10%
dé lai trén dong co, bii chin tha (Bang 1). Nhu vay,
khoang 85% chat thai dwoc xir 1y theo hudng than

thién moi truong, phu hop khuyén nghi cua IPCC
(2006). Tuy nhién, vin con 15% thii bo truc tiép, giy
nguy co 6 nhiém dat, nuéc va phat thai KNK.

Két qua kiém ké phat thai KNK trong linh vyre quan
ly chét thai vat nudi do tac gid thyc hién nhi€m vu cua
UBND TP. Ha Noi & S6 TNMT, 2023 cho thiy:

Béng 2. Lwong phat thai khi CH, trong tiéu linh vure quan 1y chit thai vat nudi
tai thanh pho Ha N§i nam 2020

Loai vt nudi Phat thai (Kt CH,) Phat thai (Kt CO, td)
B0 thit 0,291 8,148

BO sita 0,145 4,06

Lon 2,231 62,468

Gia cam 2,461 68,908

Tong 5,128 143,584

Nguén: Két qua tinh todn ciia tac gia, 2023

Bang 3. Lugng phat thai khi nha kinh N;O theo h¢ thong quan Iy chat thai vat nudi
tai thanh pho Ha N§i nam 2020

H¢ théng quén Iy chit thii vat nudi (AWMS) 1(’12?;2131 (E?étot??é)
Dém 16t sinh hoc, phin gia cam 0,009 2,385
Xir ly hiéu khi 0,087 23,055
U phéan lam phan bon 0,173 45,845
Dong co va bai chin tha gia siic - -
Ham 0 ky khi - -
Tong 0,269 68,907

Nguén: Két qua tinh todn ciia tac gia, 2023

0,2 0,173
5 0,15
E 0,1 0,087
=
o 0,05
= i 0,009
% 0 — , :
£ Bém 16t sinh hoc, Xir 1y hiéu khi U phan lim phin bén

phan gia cam
H¢ thiing quin 1y chit thii vit nudi

Hinh 2. Luwgng phat thai khi nha kinh theo hé thong
quan ly chat thai vdt nudi tai thanh phé Ha Ngi
nam 2020

Két qua trén cho thay, tong phét thai tir chat thai vat

nudi tai Ha Noi nam 2020 dat 5,128 Kt CHa. (twong
duong 143,584 Kt COatd) va 0,269 Kt N2O (twong
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duong 68,9 Kt CO-td). Trong d6, lon va gia cam Ia hai
nguon phat thai chinh, chiém lan lwgt 43,5% va 47,9 %
tong lwong CHa phat sinh. V& hé thdng quan 1y, phat
thai cha yéu dén tir hinh thirc 0 phan (45,845 Kt COxtd)
va xir 1y hiéu khi (23,055 Kt COxtd), trong khi cac hinh
thirc ti€n ti€n nhu dém 16t sinh hoc c6 mirc phat thai
thap (2,385 Kt CO:td).

So sanh qudc té cho thay két qua ctia Ha Noi tuong
dong voi nhiéu nghién ciru trudc day. Chang han,
Garnett (2007) ghi nhén phat thai tr 0 phan tai Anh &
muc twong ty, nhung ¢ thé giam dang ké néu két hop
v6i Biogas; Hickman et al. (2007) ciing bao cao murc
phat thai trung binh 97,3 tCOze/nam tir cac trang trai
chin nuéi tai My. Diéu ndy goi mo tiém ning dp dung
cic giai phap giam phat thai tai Ha Noi nhu: (i) cai tién
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ho sinh hoc, (ii) ndng cap hé thong Biogas, (iii) mo rong
g dung dém 16t sinh hoc, (iv) u compost két hop thu
hdi khi. Cac giai phép niy véi chi phi can bién tir -42,6
dén 95,1 USD/tCO2e, trong d6 mdt sd giai phip mang
lai lgi ich kinh té tryc tiép (Kaneko et al., 2010).

Nhu vay, viéc quan ly chét thai chin nuéi tai Ha
Noi dang tirng budc duoc cai thién, song van ton tai
nhitng khoang tréng trong xtr 1y triét dé va giam phat
thai KNK. Két qua kiém ké 1a co s& quan trong dé dé
Xuat cac giai phap giam nhe phat thai phuo hop, gop
phan phat trlen nong nghié€p sinh thai va thyc hién cam
két qudc gia vé giam phat thai KNK.

4.2. Danh gia chi phi gidm phat thii khi nha kinh
trong quén ly chit thai vat nudi tai trang trai chin
nudi quy mé vira trén dia ban thanh phé Ha Ngi

Nghién ctru chon 5 giai phap kha thi, phu hgp voi
dac thu trang trai quy mo vira tai Ha N§i va da khao sat
thuc t& /tham van chuyén gia: u phin hitu co
(compost), dém 16t sinh hoc him biogas, may ép tach
phan ran - long, va cai tién khau phan an (phu gia giam
methan). Cac gia dinh dau vao (capex, O&M, tudi tho
thiét bi, hiéu suat giam phat thai, gia phan bon thay thé,
gia nang luong) duoc thu thép tir khao sat thi truong,
béo gia nha cung cip va tham véan chuyén gia; phuong
phap tinh tuan theo hudng dan IPCC (2006) cho Tier 2.
Muyc tiéu cia muc nay la danh gia chi phi - hi€u qua
clia cac giai phap giam phat thai KNK (tinh bang chi
phi can bi€n, USD/tCO2e) va xac dinh tht ty wu tién
trién khai tai cac trang trai quy mo vira dién hinh (lya
chon Trang trai chan nuéi lon & Phiic Tho: véi quy mo
200 con lgn nai; Trang trai chan nuéi ga & Chuong My:
quy m6 10.000 con ga; Trang trai chian nudi bo ¢ Ba
Vi: quy mo 60 con bo sita). Dya theo cac budc thyc
hién tinh chi phi giam phat thai KNK theo céng cu
MACC cho két qua nhu sau:

1. U phan hitu co (compost): Tiém ning giam COse
trung binh 5,7 tCO.e/hd/nam. Chi phi can bién (MAC)
trung binh -2 USD/tCOze (twong duong -52.689,96 VND/
tCOze), chi phi am. Gidi phdp nay tdn dung phan lam
phén bon thay thé, c6 gia tri throng mai.

2. Pém 16t sinh hoc: Tiém ning giam CO:ze trung
binh 5,9 tCO2e/hd/nam. Chi phi can bién (MAC) -5
USD/tCO2z¢ (twong duwong -131.724,9 VND/ tCO:e),
chi phi 4&m. Ap dung giai phap nay tiét kiém chi phi
van hanh, giam mui va giam khi CHa phat sinh do diéu
kién hiéu khi hon.

3. Cai tién khau phan in: Tiém ning giam COze
trung binh 49,1 tCOze/hd/ndm. Chi phi cdn bién
(MAC) -100 USD/tCO2e (twong duong -2.634.498,9
VND/tCO:e), chi phi 4m. Phan 16n phat thai khi CHa
trong qua trinh tiéu hoa, mot phin tir phin; giai phap
dong vai trd mirc giam 16n KNK, tirc 1a giai phap tiét
kiém rong do ting nang suat, giam tiéu ton thirc an.

4. May ép tach phan: Tiém ning giam COze trung
binh 18 tCOze/ho/ndm. Chi phi can bién (MAC) udc tinh
20 USDACOze (twong duong 526.899,6 VND/CO:ze), chi
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phi duwong.Giai phap ndy chi phi dau tw cao, phi hop
trang trai 16n, mo hinh chdn nuéi tap trung.

5. Ham biogas: Tiém ning giam COze trung binh
16,2 tCOze/hg/mam. Chi phi can bién (MAC) 4
USD/tCOz¢ (twong dwong 105.379,92 VND/ACO:e),
chi phi duong. Giai phap nay phd bién trong xir ly
nudc thai chan nudi, vira giam CHa4 vira tao nang luong
tai tao.

Biéu d6 MACC dudi day sap xép cac giai phap theo
thtr tyr chi phi taing dan (tir trai sang phai), chidu cao cot
biéu thi chi phi can bién (USD/tCO:e) va chiéu rong
biéu thi lwgng giam phat thai (tin COze/ndm) clia mdi
giai phap.

w Miy dptich phin @ Him biogas w0 phdn hiru cor wDém 14t sinh hoe @ CAl tidn thire n chobd

Lurgng gibm phat thai tCOe)

in bién (USDACO,e)

Hinh 3. D6 thi chi phi cdn bién gidm phat thai
cho cdc gidi phap quan Iy chat thai vat nudi

Trong Hinh 3, c6 thé thdy: giai phap cai tién thic
in nam bén trdi v6i cot cao am (chi phi -100
USD/tCO:ze), tiép dén dém 16t sinh hoc va u phan hitu
co 1a cac cot am thip hon. Ham biogas c6 chi phi
duong nhe (cot thap khoang 4 USD/tCO-) va mdy tach
phin 1a cot cao nhidt ¢ bén phai (khoang 20
USD/tCO2). B6 thi MACC niy cho thiy phan I6n giam
phét thai trong chin nudi c6 thé dat duge véi chi phi
thﬁp hodc 4m, tham chi co loi vé kinh té (nhu cai tién
thirc an, d€m 16t, u phan). Nhitng bién phap MAC am
(cai tién khau phan, dém 10t, compost) nén dugc wu
tién vi vira giam phat thai vira dem lai lgi ich kinh té
truc tiép cho hd, nén dé& nhan rong va khong can tro
cAp (hodc can trg cép rat thap). Giai phap co MAC thap
duong (biogas): van dugc khuyén khich vi ¢6 loi ich
ning luong (san xuat khi sir dung, tiét kiém nhién liéu)
va loi ich moi trudng; cé thé dugc thic diy bang co
ché tin dung 13i suét thép hodc hd trg ban dau.

Do tin cay: phan tich dua trén dir liu so cap (khao
sat trang trai), dir liéu thir cap (S6 NN&PTNT, thong
ké) va tham van chuyén gia; phuong phap tinh phat
thai theo IPCC Tier 2. Tuy vy cac tham so nhu h¢ s6
giam ctia mdi bién phap, chi phi thuc t& khu vuc, ty 18
ap dung van c6 d6 khong chic chan.

Phén tich d6 nhay: chay Monte Carlo vé thay doi ty
1¢ chiét khau (3% - 12%), bién dong gid phan/gia ning
luong £20% va chi phi van hanh £20% d¢ kiém tra tinh
on dinh thu tu MAC; két qua cho thdy thi ty vu tién:
(1) cai tién thirc an, (2) dém I6t, (3) compost, (4)
biogas, (5) may ép cd tmh bén Vung trong hau hét kich
ban nhung ngudng trg cip c6 thé thay ddi thir ty cho
biogas hodc may ép.
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Pé xuit giai phap khuyén nghi chinh sach nham
t6i wu héa viée trién khai cac gidi phap giam phat
thai khi nha kinh trong quan ly chat thai vat nudi
tai Ha Noi

Dé t6i vu hoa hiéu qua giam phat thai khi nha kinh
(KNK) trong quan ly chat thai vat nudi tai Ha Noi,
nghién ctru dé xuat céc giai phap trong tim nhu sau:

(1) Uu tién cac bién phap MAC am (it can trg cap).

HO tro ky thuét: phd bién, dao tao va hd trg cho cac
trang trai vé giai phap cai tién khau phan in, hudng
din sur dung dém 16t sinh hoc va k¥ thudt i compost.

(2) HS tro tai chinh cho cac trang trai: thuc hién
giai phap blogas (do MAC duong thap) hd tro tin dung
xanh 13i suat thip hodc tai trg mot phan chi phi ban dau
cho him biogas mini; két hop hop dong mua ban ning
luong/khi dé tang tinh hap dan dau tu.

Khuyén khich mé hinh Hop tac xa xir Iy phin cho
nhém trang trai; chinh quyén dia phwong hd trg ban
dau vé co s6 ha ting va chinh sach wu dii thué.

(3) Thiét 1ap 3 mo hinh diém tai Ba Vi, Hoai Diic,
Thach That dé minh hoa: (i) md hinh cai tién khau phan
va dém 1ot; (ii) md hinh biogas ning cp va may ép cho
cum trang trai; (iii) mé hinh compost va thirong mai phan.
Kém theo chuong trinh dio tao, bang tinh kinh t.

(4) Thir nghi¢ém md hinh tra tién cho hd hoidc hop
tac xa theo tCOze di giam khi chirng minh dugc, nham
tao dong luc hon cho cac trang trai giam phat thai
KNK. Két ndi voi thi truong cac bon dia phuong, qudc
gia khi sin sang.

5) Léng ghép MACC vao hoach dinh chinh sach:
St dung MACC dé dinh wu tién cap von cong va phdi
hop vé6i ngan hang phat trién.

TAI LIEU THAM KHAO

Céc giai phap d& xuit gop phan giam phat thai
KNK hiéu qua, thiic ddy phat trién chin nudi bén vimng,
phu hop véi muc ti€u phat thai rong béng (0) dén nim
2050 cua Viét Nam.

5. KET LUAN

Nghién ciru dd danh gia hién trang va kiém ké phat
thai KNK tir hoat dong quan ly chit thai vat nuoi tai
cic trang trai quy md vira trén dia ban thanh phd Ha
N6i, xac dinh CHa tir phan chué)ng chua xtr Iy va N2O
tir nudc thai 1a cdc ngudn phat thai cha yéu. Lan dau
tién ap dung cong cu MACC trong danh gia cac giai
phap gidm thai trong linh vuc chan nudi quy mo vira tai
Ha Noi, giai phap duge phan tich gdm: U phan hitu co
(compost), Pém 16t sinh hoc, Him biogas, May ép tach
phin, Cai tién khau phan idn. Két qua cho thiy tiém
nang giam phat thai tr cac gidi phap dao dong tu 5,7
dén 49,1 tCO2e/hd/nam, véi chi phi can bién trung binh
tir -100 dén 20 USD/tCOze. Pic biét, ba giai phap co
chi phi am vira mang lai hi€u qué giam phat thai vira
tiét kiém chi phi cho hd chan nudi. Nghién ciru nay chu
yéu tap trung vao céc trang trai chin nudi quy md vira
tai Ha Noi voi sb luong miu diéu tra con han ché, tuy
nhién duong MACC dugce xdy dung cung cip co s&
khoa hoc cho uu tién dau tu va dé xuat chinh sach giam
phat thai trong linh vuc chan nuéi tai Ha Noi.

Loi cam on: Tac gia chan thinh cam on Dé tai
KH&CN cip co s¢ « Panh gia chi phi cac giai phap
giam phat thai khi nha kinh trong linh vure quan ly chat
thai vat nu6i trén dia ban thanh phé Ha Noi » M3 s @&
tai : HUNRE.2025.22.15 da cung cép tai liéu, sd lieu
dé thyuc hién bai viét nay.
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Abstract:
ASSESSING GREENHOUSE GAS MITIGATION COSTS USING THE MACC TOOL
IN LIVESTOCK WASTE MANAGEMENT IN HANOI

Vietham has committed to achieving net-zero emissions by 2050, with the livestock sector, particularly waste
management - identified as a key source of greenhouse gas (GHG) emissions. This study applies the Marginal
Abatement Cost Curve (MACC) to evaluate the economic and environmental performance of mitigation options at
medium-scale livestock farms in Hanoi. The 2020 inventory reveals methane (CH4) from untreated manure and
nitrous oxide (N20) from wastewater as the dominant emission sources. Five abatement measures were assessed.
composting, bio-litter, biogas digesters, manure separators, and feed improvement. Results indicate a mitigation
potential of 5.7 - 49.1 tCO:e per household per year, with marginal abatement costs ranging from -100 to 20
USD/tCOze. Among them, feed improvement, bio-litter, and composting show negative costs, offering both
emission reductions and economic benefits, thus representing priority options. The MACC provides a robust
scientific tool to guide investment prioritization and policy design for low-carbon livestock development,
supporting Vietnam’s pathway toward sustainable agriculture and its net-zero target by 2050.

Keywords: Greenhouse gases, livestock, waste management, marginal abatement cost curve (MACC), Hanoi.
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