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. i ) tiéu chi phy thuoc ba nhom tiéu chi chinh: méi trieong, kinh t¢ va xa hoi
Tw khoa: AHP, biomass,

tai thanh phé Ho Chi Minh. Két qua phan tich 24 dia diém cho thdy Ci
Chi la vi tri tiem nang toi uu nhat, giup gidm thiéu tac dong moi truong va
thiic day phat trién bén viing cho thanh pho.

ra quyét dinh da tiéu chi,
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1. PAT VAN BPE xu 1y rac thai bang phuong phap chon lap, véi
muc tiéu chi con 20% vao nam 2025, va tién
t6i 0% vao ndm 2030. D¢ thyc hién diéu nay,
nhiéu don vi tiép nhan va xur 1y réc thai cho
thanh phd da bit ddu chuyén ddi cong nghé tir
chon 1ap sang ddt rac dé phat dién. Viéc dau
tu vao cac nha may xu ly rac dé phat dién 1a
giai phap can thiét, khong chi gitp giai quyét
van dé moi truong ma con thic ddy phat trién
kinh té bén vitng. Nha may dién rac khong chi
dong vai tro quan trong trong xtr 1y chat thai
hiéu qua ma con gép phan tao ra ning lugng
tai tao, thic day kinh té thong qua tao cong an
viéc 1am va thu hat ddu tu vao dia phuong.
Qué trinh chuyén d6i nay phu hop véi xu
hudng kinh té tuan hoan va giam 6 nhiém méi

Su phat trién cua dan sb va cac hoat dong
san xuat tao ra nhiéu rac thai gay strc ép 1én
moi truong tai cac do thi 16n ¢ Viét Nam, dac
biét 14 thanh phé H6 Chi Minh. Theo S¢ tai
nguyén va mdi truong, mdi ngdy, trén dia ban
thanh phé H Chi Minh thai ra khoang 10.000
tan chit thai rén sinh hoat, trong do chét thai
nhua, chat thai khac co thé tai ché duoc chiém
ty trong cao (chi sau rac hitu co), khoang
1.800 tan. Lwong chat thai nay khong chi la
san phdm phu cua tiéu dung va san xuét, ma
con duge xem 1a ngudn tai nguyén thir cap co
gi4 tri, néu dugc phan loai, thu gom va xtr 1y
dung quy trinh.

Trong bbi canh nhu cau vé ning lugng
ting cao, cung voi phat trién kinh té - xa hoi,
thi viéc tan dung rac thai dé san xuat dién da
tro thanh mot giai phap cap thiét. Theo Quyét
dinh s6 2149/QD — TTG (2011), thanh phd
Ho6 Chi Minh dang huéng téi viée giam ty 1¢

truong & thanh phd HO Chi Minh. Tuy nhién,
dé xay dung nha may dién rac mdt cach hi¢u
qua, can lya chon dia diém phu hgp, dam bao
nam xa khu dan cu ciing nhu cac khu vuc bao
tdn nham han ché t6i da tac dong x4u dén moi
truong va doi sdng cua cong dong.
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Nghlen clru tap trung vao sang loc cac tiéu
chi nham danh gia cac vi tri tiém nang dé xay
dung nha may dién rac tai Thanh phé Ho Chi
Minh. Phuong phap AHP duogc st dung dé
xéc dinh trong so cua tung ti€u chi. Ngoai ra,
danh sich cac vi tri tiém niang dé xay dung
nha may dién rac duoc thu thap tir cac tai licu
va cac van ban lién quan. Dia diém tt nhat dé
dat nha may dién rac dugc xac dinh béng cach
ap dung phuong phap AHP-TOPSIS. Tiép
theo, thao ludn, ciing nhu dé xudt cic hudng
phat trién hd trg cho nha may dién rac trong
twong lai. Nghién ctru nhim c6 nhiing déng
gop trong viéc phat trién ning luong xanh tai
khu vuc d6 thi & Viét Nam, gop phin giam
thiéu tac dong moi truong va phat trién bén
virng. Bén canh do6, nghién ctru con chi ra
nhitng yéu t6 tac dong dén lya chon vi tri nha
may dién rac thong qua lugc khao tai licu.

2. PHUONG PHAP NGHIEN CUU
2.1. Cac nghién ciru lién quan

Chuyén ddi rac thai thanh ning luong
(WtE) 1a mot giai phap lau doi giip giam
dang ké khdi lugng chét thai t6i 90% va giam
thiéu tac dong xdu moi truong cua cic bii
chén lap. Do d6, cac co sd xir Iy chat thai
thanh nang lugng da dong mdt vai tro ngay
cang quan trong trong viéc quan Iy chit thai
ran do thi (MSW) trén toan thé giéi. Theo
nghién ctru cia Chenlian Hu va cong su
(2017), viéc xem xét vi tri cac co s WtE ludn
12 mot van dé duge quan tam, dac bi¢t trong
bdi canh xem xét dén yéu t6 bén vimng. Lya
chon dia diém nha may WtE s€ tac dong sau
sic dén hiéu qua chi phi, cudc séng cua cu
dan va phat trién bén viing (Topaloglu, 2024).
D6 thi hoa nhanh chéng va gia ting dan sb dat
ra nhimg thir thach cho quan ly chat thai rén
hiéu qua ¢ nhimg thanh phé dang phat trlen
Kang va cong su (2024) da giai quyet van dé
lwa chon vi tri chon 1dp ¢ thanh phd Kinshasa
bang phuong phép ra quyét dinh da tiéu chi
tich hop GIS va AHP.

Theo Demetrious va Crossin (2019), vi tri
cua mdt nha may dot rac c6 thé anh hudng

dén cac hé thong méi trudong, kinh té va xa hoi
cua khu vyc ¢ quy md toan ciu hoic dia
phuong va nhiéu yéu t6 can dugc tinh dén dé
danh gia vi tri dia diém, diéu kién hoat dong
va hé thong phul hop nhét.

Nhiéu thanh phd ¢ khu vuc Chau A da
trién khai thanh céng hé thong nha may dot
chat thai ran thanh dién ning, tao trién vong
cho viéc trién khai nhiing nha may tuong ty &
khu vyc thanh phd H6 Chi Minh. Truong hop
tiéu biéu 1a nha may dbt chat thai TUAS
SOUTH ¢ Singapore da dugc hoan thanh vao
thang 6 nam 2000, voi cong sudt thiét ké hon
3.000 tan rac thai/ngay, truong hop twong tu
cling dugc thuc hién & Tanaka, Nhat Ban.
Nhimng vi du nay cho thdy tiém ning ap dung
moé hinh dién ric ¢ thanh phd H6 Chi Minh
kha thi dé dap tmg v6i bdi canh va diéu kién
dac thu cua dia phuong. Tai Viét Nam, van dé
lya chon vi tri xay dung nha mdy dién rac van
chua dugc nghién ciru toan dién, dac biét
trong viéc tich hop cac yéu td k¥ thuat nhu
kinh té, xd hoi va moi trudng.

2.2. M6 hinh ra quyét dinh da ti¢u chi

Mo hinh quyét dinh da tiéu chi (MCDM)
ngay cang dong vai trd quan trong trong vicc
ra quyét dinh trong linh vuc ning lwong bén
virng, Wang va cong su (2009) chi ra rang hé
thdng cung cap nang luong dugc lya chon dua
trén su xem xét cac yéu to da chiéu va phuc
tap cua cac hé théng cac tiéu chi ky thuat,
kinh té, xa hoi va mdi truong. Céc mo hinh ra
quyet dinh da tiéu ch1 cung cap mot cach co
céu trac dé g1a1 quyét van d& nay bang cach
xem xét nhiéu tiéu chi ddng thoi (Taherdoost
va Madanchian, 2023), 1a cach tiép can nhiéu
mat cho phép danh gia, lya chon va uu tién co
hé théng cac lya chon thay thé dua trén mot
loat céc tiéu chi mau thudn va thuong khong
tuong xtng (Loken, 2007). Viéc phan phdi
cac nghién ctu dya trén cac linh vuc chu dé
minh hoa kha nang Ung dung rdng rai cua
cac phuong phap MCDM trén mot loat cac
Iinh vuec.
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Nhimng cong cu ra quyét dinh da tiéu chi
dugc st dung rong rai nhét bao gém AHP,
ANP, ly thuyét hitu dung da thudc tinh
(MAUT) nhu ELECTRE, PROMETHEE, la
nhitng phuong phap dugc st dung rong rai
trong tiép can van dé moi truong lién quan
ctia xr 1y chat thai va trong cac mé hinh xép
hang. Nhung phuong phap khac giup tang
tinh ddng nhit va chinh xac c6 thé dung cac
phuong phap két hgp nhu AHP-TOPSIS, AHP-
VIKOR, AHP-MARCOS hoac DEMATEL,
WASPAS, WSM, WPM, ... (Savva, 2012).

2.2.1. The Analytic Hierarchy Process (AHP)

Phuong phap phan tich thir bac - Analytic
Hierarchy Process (AHP) 1la mot phuong phap
ra quyét dinh da tiéu chi dugc Thomas Saaty
phat trién Vao nam 1970. AHP hd trg qua
trinh ra quyét dinh bang cach cau tric cac van
dé phuc tap thanh mot hé théng phan cip bao
gdm muc tiéu, tiéu chi va cac phuong an lya
chon. Thong qua so sanh cdp va gan trong sd
twong d6i, cac nha ra quyét dinh c6 thé dinh
luong cac danh gia mang tinh chii quan va xép
hang cac phuong an dya trén muc d§ wu tién
tong thé.

AHP dugc ap dung trong 16 cong trinh
dugc 1ap ban dd, chimg thuc cac nghién ctiu
cua Vlachokostas cling chi ra trong nghién
ctru ctia ho vé sy phd bién cua k¥ thuat nay
trong cac du 4n nham gitip ra quyét dinh vé vi
tri ciia cac nha may san xudt ning lugng tir
chat thai (Vlachokostas, 2021).

2.2.2. Technique for Order Preference
Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS)

TOPSIS 1a mot ky thuat ra quyét dinh da
tiéu chi duoc str dung dé sip xép cac phuong
an tot nhat tur nhiing lya chon, dugc xay dung
boi Hwang va Yoon (1981) c6 nhiéu lgi thé so
voi cac cong nghé MCDM khac. TOPSIS
dugc tng dung rong rai trong nhiéu linh vuc
bao gém thuwong mai, k¥ thuat va khoa hoc
sinh thai. K¥ thuat TOPSIS xép hang cac
phuong an thay thé dua trén mirc d6 gan nhat
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tir giai phap 1y twong duong va xa nhit tir giai
phap 1y tuong am (Rani va Kaushal, 2022).
TOPSIS 1a md hinh toan hoc don gian, can
béng, rét linh hoat va khong yéu cau tinh doc
1ap cua ti€u chi. Mot s6 han ché cua phuong
phap nay la can chuin héa dé giai quyét van
dé da chidu va khong thé kiém tra tinh nhat
quan (Zoma, 2023).

2.2.3. The integrated Analytic Hierarchy
Process - Technique for Order of Preference
by Similarity to lIdeal Solution approach
(AHP-TOPSIS)

Hién nay, nhiéu hoc gia da thao luan vé
cac phuong phap quyét dinh vi tri ciia cac du
an WtE va 4p dung chiing vao thuc té. Theo
Abdulvahitoglu (2022) da quyét dinh st dung
phuong phap tich hop AHP-TOPSIS dé loai
b6 nhitng khuyét diém cta phuong phap AHP
(thong tin quan trong c6 thé bi mat do sir dung
tong hop tich lity) va TOPSIS (kho dé gan
trong s6 kiém tra sy nhat quan) dé tim vi tri
phit hop cho canh tac hat c6 dau v6i muc tiéu
giam khi thai va phu thudgc vao nhién li¢u hoa
thach & Thé Nhi Ky. Zoma va Sawadogo
(2023) st dung md hinh AHP-TOPSIS dé
phan tich vu tién ngudn luc sinh khéi dwa trén
cac tiéu chi da dugc xac dinh bdi chuyén gia
va tham khao tir nghién ctru lién quan cho san
xuit ning lugng sinh hoc duwa trén 6 tiéu chi
chinh va 5 phuong phép sinh khdi tiém ning gdbm
than cay bong, trau, vo diéu, vo xoi, hot xoai.

Phuong phap AHP-TOPSIS cung cap két
qua x¢ép hang gan nhit voi s¢ thlch ban dau
ctia ngudi ra quyét dinh va tiéu ton it thoi gian
hon so v6i phuong phap AHP don 1¢. Bén
canh d6, mac du TOPSIS véi trong sb déng
déu thue hién nhanh hon, nhung d¢ chinh xac
kém hon khién n6 khong phu hop véi cac bai
toan yéu cau tinh chinh xac cao (Zoma, 2023).

2.2.4. Cac mé hinh khac dé kiém tra két
qua AHP-TOPSIS

Céac mo hinh danh gia da ti€u chi khac nhu
WSM, WPM (Onajite va Oke, 2021) duogc
ding dé so sanh két qua so véi mé hinh AHP-
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TOPSIS dugc dé xuat trong nghién ctru, dong
thoi bo sung thém co s cho quyét dinh
lya chon phuong 4n cudi cing théng qua
danh gia d0 léch cua mdé hinh AHP-
TOPSIS véi két qua cua cac md hinh tham
khao. Cac mod hinh trén dugce dp dung
trong sb tir két qua cua AHP thay vi su
dung trong s6 khong uu tién (no priority) —
gia tri cac trong s6 biang nhau. Nghién ciru
chua ap dung thém nhing phuong phap
tinh trong sd wu tién khac nhu CRITIC,
Entropy. Co s6 1y thuyét cho 3 mé hinh:

Weighted  Sum  Mecthod  (WSM):
AM =3I wy;
Weighted  Product Model (WPM):
Awpw =TT,
J=1"§j
Trong do:
SAYM AP 13 diém s6 cudi cing cho

mot phuong an thir i

- w; la trong s6 cua thudc tinh thir i

- 1i; la gia tri thudc tinh cua thudc tinh thir
I, trong d6 duoc tinh thong qua chudn hda ma
tran thong sb:
Xy3 Xp2 v Xy
X213 X2 v Ay

=

2 sew b ':l

X;
Tiéu chi loi ich: 7;; = ——
J 7 Max( xi5)
Min(x;;)
Tiéu chi chi phi: 1; = ——=

X;

ij

Weighted  Average  Sum  Product
Assesment (WASPAS):

Q = MY 4 (1 -
Trong do:

A)A?VPM

-Q; 1a diém cubi cung cho phuong an
thay thé

-AVSM D AWPM 3 diém s6 phuong 4n thi i

-Alahé sdtrong s6 (0 < A < 1) dung dé
diéu chinh mirc d¢ anh hudng cia WSM va
WPM dén két qua cudi cung. A duge 4p dung
cho nghién ciru co6 gia tri 1a 0,5 (trong s6 cua
AYSM va AVPM bing nhau)

2.3. Phwong phap nghién ciru

Pé xay dung mo hinh toan cho xiy dung
vi tri WtE, khung phuong phéap ludn xem xét
ring mdi dia diém nha may dién rac thai phai
dap ung cac tiéu chi va danh gia tim quan
trong cua chung. MCDM ap dung phuong
phap AHP- TOPSIS duoc dé xuit co ban bao
g6m bdn bude chinh:

Buroe 1: Xac dinh cac tiéu chi liva chon vi
tri xay dung nha may dién rac

Theo Meng va cong sy (2023), nguoi ra
quyét dinh tin ring khu vuc phu hop dé dat
nha may WtE la noi it gdy anh hudong nhét
cho méi truong, duoc su chap thuin tir xa hoi
va giam thiéu chi phi. Do d6, can trién khai
mot nghién ctru kha thi dé kham pha cac dia
diém tiém ning. Mot vi tri phit hgp cho viée
xay dyng nha may la vira giip phat trién kinh
té va cung cap co hoi viée lam nhung dong
thot vige van chuyén réc cling gay rat nhlcu
van dc Vi lhc tiéu chi Iua chon phai bao gom
cac van dé vé méi truong, xa hoi va kinh té
lién quan dén viéc tim cac dia diém xay dung.

Thir nhat, tiéu chi kinh t&é bao goém gia
dat va khoang cach dén cac tuyén duong
giao thong vi viéc van chuyén rac thai la
mot thach thire trong viée lya chon vi tri xay
dung nha may WLE, theo Vuppaladadiyam
va cong sur (2022). Bén canh do, trong quyét
dinh xdy dung nha may xu I}'/ rac, chi phi
dat dai la mot trong nhung yéu té quan trong
can can nhéc, boi no bién dong dang ké tuy
theo vi tri dia 1y, tdc do phat trién cta khu
vuc va khoang cach dén cac trung tam dan
cu hodc khu cong nghiép.

Thir hai, tiéu chi méi truong chu yéu tap
trung vao cac yéu td phu: khoang cach dén
cac khu dan cu, bao vé méi truong, hudng
gi6. Khoang cach dén cac khu dan cu dugc
chiap nhan cho cic nha may WIE thudng
tvong d6i thap, voi mdi quan ngai chat doc
hai sinh ra trong qua trinh phan hiy va dét
khong duoc loai bo mét cach an toan va dat
van dé lidn quan dén strc khoe cua nhiing cu
dan trong khu vuc (Feyzi, 2019). Xét hudong
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gi6, thanh phd Ho Chi Minh chiu anh huong
bai hai huong gid chinh va chi yéu la gio mua
Tay - Tay Nam va Bic - Péng Bic. Gio Tay -
Tay Nam tir An D6 Duong thdi vao trong mia
mua. Vi thé nén cac ¢ quan ¢ phia Tay Nam -
Dong Nam can duge han ché trong qua trinh
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ra quyét dinh chon vi tri dat nha may do
hudng gio chinh thoi trye tiép khoi dot vao
phia trung tam do thi.

Thir ba, tiéu chi x& hoi chu yéu tap trung giai
quyet veé co hdi vige 1am va yéu to ca nhan.

/( Tiéu chi Kinh té (A)

Khoang cach dén mang ludi
giao thong (A1)

Gia dat (A2)

Khoang cach dén céc khu
dan cu (B1)

TIEU CHf LUA CHON VI TRi
NHA MAY DIEN RAC G THANH
PHO HO CHIi MINH

Ticu chi Méi truomg (B)

Bao vé moi truong (B2)

Hudng gio (B3)

m%

Ticu chi Xa héi (C)

Co hoi vice 1am va yéu t6 ca
nhin (C1)

\_/\_/L/\_/\d

Hinh 1. Khung tiéu chi cho lua chon vi tri nha may dién rac

Budoce 2: Xac dinh trong s6 cac tiéu chi

O budc 2, AHP dugce dung dé so sanh cac
tiéu chi bang cach so sanh theo tirng cap.

(1) Xay dung ma tran so sanh cap

Vi n ti€u chi, ma trdn so sanh cap A co
kich thudc 7 x n duge xdy dung. Mdi phan tur

bleu dién muc do quan trong tuong doi
cua ticu chi C; so voi C;. Mbi quan hé glua
cac phan tur la dbi xung, tudn theo quy tic
a; =— va moi phén tor trén duong chéo
chinh &fa ma tran déu bang a;; =1. Thang
diém so sanh cap cho AHP theo cac murc do
wu tién vai cic trong so tir 1 —9.

Ma tran so sanh cap A duoc biéu dién boi
A=[a;]Vi,j =12, ..,nco the xdy dung
cho # tiéu chi anh hudng dén viée luya chon
mot trong cac phuong an thay the kha thi. Ma
tran danh gia 4 co thé trinh bay nhu dudi day
trong d6 @;; 1a mire d6 quan trong tuong dbi

cla tiéu chi A; so v6i ti€u chi A4;:
‘ay; Q2 Qyn-1) Qin’

A= ﬂ::x 0?2 0:(1::—:) an )
\An1  Qp2 a’n(n—l) ar:r:‘,

(2) Chudn hoa ma trgn

MJi phan tir cia ma trin duoc chuan héa
bang cach chia no cho tong ctua cdt tuong
a

by =g —
Két qua ta c6 ma tran chuan hoa:
byy by, - by,
|byy by, - bz._

N
oy

(R
S

|

lbnl bn: o bnn
(3) Tinh trong sé vector

Trong s6 cho mdi tiéu chi w; 1a gia tri
trung binh cia cac phan tir da duoc chuin
hoa trong hang i:
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W,
Vector trong s6 két qua W 1a: “}
W,
Vector trong so nay dai dién cho tam quan
trong tuong doi cua moi ticu chi.

(4) Kiém tra si nhdt qudn

D¢ dam bdo rang cac so sanh cap doéi la
nhat quan v¢é mat logic, ta thue hién kiém tra
tinh nhat quéan:

1/ Tinh gia tri riéng 16n nhét.
Amax = lvr (Znﬁ x“)/uv 3)
2/ Tinh Chi s& Nhat quan (CI):

— 'Rmur'"
Cl= - (4)
3/ Tinh Ty 6 Nhit quan (CR): CR = ()

Trong d6 mirc do nhat quan cé thé chap
nhan dugc dugc xac dinh b:?mg cach so sanh
CI v6i chi sb ngau nhién (Random Index - RT)
Vo1 n tiéu chi:

Bing 1. Chi s6 ngiu nhién (RI)
n 2 3 4 5 6
RI 0 | 058 | 09 | 1,12 | 1,24

Hai chi sé CI va Rl duogc dung dé xéc
dinh ty s6 nhdt quan theo cdng thic
CR=CI/RT va thé hién tinh nhat quan (chip
nhan) khi thoa diéu kién 0 <CR < 0.1.

Buoe 3: Tinh diém cua cac vi tri kha thi
bang cach su dung TOPSIS

(1) Xdy dung ma tran quyét dinh
Goi x;; la diém sb cua phuong an i voi
tiéu chi ;. Ma tran quyét dinh ban dau duoc
biéu dién dudi dang X = (x45)

Ma tran quyét dinh bdn ddu duoc bleu dién

nhu sau: =

-
T

Trong do:

- Xij [a diém so cta phuong an 7 vai tiéu chi j

- m la s06 phuong an va n 1a s6 tiéu chi
(2) Chuan héa ma tran quyét dinh

B¢ céc tiéu chi co cung thude do, cac gia
tri trong ma tran dugc chuan héa bang cach su

—Z— (6)

:Zl .

la gia tri chuan hoa cua

dung cong thic: i =

Trong do: n j
phuong an i theo tiéu chi j
(3) Xay dung ma tran trong $6 chuan héa

Sau khi chuan hoa ma trén, trong sd cua
tung tiéu chi (duge xac dinh bang phuong
phap AHP) duogc tich hop dé tao ra ma tran
trong s6 chuan hoa: vy; = W,; xn; (7).
va1 W la trong s cua tiéu chi/

(4) Xac dinh cac diém Iy wong dwong va
ly tuwong am

Diém ly twong duong (A*): Pay la cac gia
tr1 tot nhat co thé dat dugc cho ting tiéu chi:

* = fmax(vy;) |j € J,min(v,;)|j €}

Piém ly tuong am (A7): bBay la cac gia tri
xau nhat co thé dat duge cho ting tiéu chi:

= {mi“("z‘j) i €. ma-\'(l’:j)lf €J'}
Trong do:

- J 1a tép hop cdc tiéu chi can tbi da hoa
(hiéu sudt, ning sudt).

- J’ 1a tdp hop cac tiéu chi can tdi thiéu
hoa (chi phi, tac dong moi truong).

(5) Tinh khodang cach t6i cac diém Iy tuong

Khoang cach Euclid duge st dung dé tinh
khoang cach tor moi phuong an dén cac diém
1y twong duong va am:

Khoang cach téi diém 1y tuong duong:
Dt = Ty -

Y

vy (8)

Khoang cach t&i diém 1y twong am:
- -

oo (vy-v) ©

Di—=q
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(6) Tinh d6 gan giii twong ddi véi gidi
phap Iy tirong

Do gan gii tuong doi cua phuong an véi
giai phap 1y tuong dugc tinh nhu sau:

.
C=—1—
D] +D;

Vi (10)

- € nam trong khoang 0 dén |

- Phuong 4n ¢6 gia tri € cao nhét 1a phuong
an ti wu nhat. Khi D;” nho (ttrc phuong an gin
diém 1y tuong duong) va D 16n (xa diém ly
tuong am) thi € s¢ tiém can | (t6t nhét).
Nguoc lai, s€ tiém can 0 (han ché nhz‘it).

Bur6e 4: So sanh két qua ciia AHP-TOPSIS
voi cac mo hinh WSM, WPM, WASPAS

Sau khi phén tich va xép hang cac phuong
an bang AHP-TOPSIS, nghién cuu ti€p tuc
danh gia mirc d6 6n dinh, dong nhat va tuong

KHOA HQC XA HOI - KINH TE

thich két qua thong qua so sanh véi céc
phuong phap MCDM kinh dién, don gian va
dang tin cay nhu WSM, WPM va WASPAS.
Cac mé hinh nay sir dung cung tap trong so tir
AHP, dam bao tinh nhét quan dir li¢u dau vao
va cho phép kiém tra mirc d6 dong thuan thir
hang, tir @4 nang cao tinh khach quan va do
tin cdy trong lya chon phuong an ti uu trong
bbi canh ra quyét dinh c6 nhiéu da tiéu chi
phtic tap mau thuan.

3. KET QUA NGHIEN CUU

Sau khi xem xét tam quan trong theo thir tu
uru tién cua cac yéu 6 da phan tich & hude 1 va
Hinh 1 gom ba tiéu chi chinh: Kinh té, M&i
truong, Xa hoi va céc tiéu chi phu lién quan, ap
dung phuong phap AHP dé danh gia trong sb
cho cac tiéu chi phu va trong sé cho cac tidu chi
chinh ¢ Bang 2, Bang 3 va Bang 4.

Bang 2. So sanh Khodng cach dén tuyén giao thong va Gia dat

Tiéu chi Al A2 Trong sb
Al 1 2 0,67
A2 1/2 1 0,33
Bang 3. So sanh Khoéng cach dén khu dén cw, Bio vé méi trwong, Huéng gié
Tiéu chi B1 B2 B3 Trong s
B1 1 2 1/2 0,312
B2 1/2 1 1/2 0,198
B3 2 2 1 0,490
Bang 4. So sanh ba tiéu chi chinh
Tiéu chi A B C Trong )
A 1 3 3 0,230
B 1/5 1 172 0,648
C 1/3 2 1 0,122
Trong bwoe 2, viéc xac dinh trong sb tung cl = Amgy—n _ 3004-3 _ 0.002
tiéu chi chinh va cac tiéu chi phu dong thoi 6002 -t
phai dam bao tinh nhat quan trong timg nhém 2> CR = 2 o0se 0,003 < 0,1. Tuong

tiéu chi. Vi du, Bang 4 - So sanh ba tiéu chi
chinh dugc tinh toan dua trén 3 tiéu chi. Dya
vao cac hé sb tir bang AHP trong Bang 4 két
hop voi cac cong thuc (3), (4) va (5), voi 3
tiéu chi R1=0,58:

Ticp thco chuan hoéa trong so céac ticu chi
phu dua theo trong s6 cac tiéu chi duge két
qua o Hinh 2.
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[y trong cac tiéu chi phu
Al I %
A2 I 7Y
Bl I 0.
B2 I | 3
B: I 11.5%
C1 I ).

0.0% 5.0% 100% 150% 20.0% 250% 300% 35.0%

Hinh 2. Ty trong cac tiéu chi phu

Ty trong céac tiéu chi lua chon nha may
dién rac ¢ thanh phd HO Chi Minh gém 6 ticu
chi phu va 3 tiéu chi chinh dugc dung dé danh
gid cho mé hinh TOPSIS va cic mo hinh
WSM, WPM, WASPAS dung dé kiém tra két
qua mo hinh AHP-TOPSIS.

Dua vao danh gia nhtmg tiéu chi phu &
buée I, nhom nghién cru tién hanh do ludng
tham sb tham khao cho timg tiéu chi dua trén
sb liéu tir cac nghién ctru da dugc thuc hién va
s6 liéu thue té thu thap dugc ¢ khu vuc thanh
phé Hb Chi Minh. Phan tich xép hang phwong
theo hude 3 thong qua chuyén doi dir lidu da

thu thdp sang dang chuin hoéa theo thang diém
tir 1-10 lay tir khao sit thong sé tham khao
cho céc dia diém & cac vi tri dd duogc chon
khao sat (Bang A — Phu luc)

Tiép theo tinh 1y tuong duong (D;7) tu
cong thuc (8) va giai phap ly twong am (D;")
tir cong thirc (9) cua ting vi tri tiém nang,
cudi cung xac dinh do gan gii tuong ddi cua
ting phuong an so voi giai phap 1y tuong
duoc tinh tir cong thire (10).

Két qua trung binh duoc tinh tir xép hang
trung binh theo thir tu cua tung phuong an o
buwde 4 bing Heatmap & Bang 5 xép hang
duge xay dung tir bén mé hinh danh gia khac
nhau (TOPSIS, WSM, WPM va WASPAS),
qua d6 cho thiay mic do twong dong trong thir
tu wu tién cua cac vi tri. Cac két qua nay cung
cap dir liéu dinh lugng rd rang, giup nhan biét
duge cac vi tri co tiém nang cao nhét cho du
an xay dung nha may dién rac tai thanh phd
H6 Chi Minh.

Bing 5. Heatmap xép hang phuong 4n theo TOPSIS, WSM, WPM, WASPAS

Xép hang

Phuong an

TOPSIS WSM WPM  WASPAS  Trung binh
Théi Tam Thon, Hoc Mon 1 2 2 2 2
Téan Thoi Nhi, Hoc Mon 5 7 5 5
Phudée Hiép, Cu Chi 3 4 8 4 4
Phu Hoa bBong, Cu Chi 2 1 1 1 1
Trung An, Cu Chi - 3 5 3 3

4. KET LUAN

Két qua nghién ctru xac lap rd vai trd then
chdt cua tiéu chi méi truong trong viée lra
chon vi tri x&y dung nha may di¢n rac (WtE),
phan anh nhén thte ngay cang cao vé phat
trién bén vimg tai cac do thi 16n nhu TP. HO
Chi Minh. Véi ty trong 1én dén 64,8%, moi
truong vuot troi so v6i hai yéu t6 con lai la
kinh té va xa hoi, cho thiy wu tién hang dau
cuia cac chuyén gia 1a giam thiéu tac dong tiéu
cuc dén moi truong va cong dong. Piéu nay
ciing cho thdy yéu cau vé quy hoach khong

gian va ha tang giao thong phai phu hop voi
diéu kién ty nhién — nhat 13 cac yéu t6 nhu
hudng gio va khoang cach dén khu dan cu.

Viée ap dung AHP-TOPSIS khong chi
gitip lugng hoa tam quan trong tuong doi giira
cac tiéu chi, ma con cung cip mot khung
phuong phap ¢6 tinh minh bach cao trong xép
hang cac phuong an dia diém. Két qua Xep
hang ciia mé hinh AHP-TOPSIS c6 su dong
thuan cao voi cac phuong phap MCDM khéc
(WSM, WPM, WASPAS), cho thdy tinh 6n
dinh va d¢ tin cdy cua phuong phép tich hop
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nay trong bdi canh ra quyét dinh phic tap, co
nhiéu rang budc xa hoi — k¥ thuat.

Céc vi tri duogc uu tién hang dau nhu Phu
Hoa Pong, Théi Tam Thon, Phudc Hiép va
Trung An (déu thudc huyén Ci Chi va Héc
Mén) ¢ diém chung 13 c6 diéu kién dit dai
phu hop, xa khu déan cu va thuan lgi vé giao
thong — cho thdy tiém ning quy hoach WtE &
cac khu vuc ngoai 6 d6 thi, noi con quy dat va
kha ning phét trién ha tang.

Tuy nhién, gidi han vé sb luong tiéu chi va
dir liéu khao sat ciing 1a diém can cai thién,
nhém dya theo ¥ kién va phén tich ctia cac
nghién ctru dé lam tién d& cho danh gi4 trong
s6 AHP chua that sy theo sat hoan toan véi
thyc t& & khu vue. Cac nghién ctru twong lai
¢6 thé mo rong thém cac yéu té dinh lugng
khac nhu ning lyc tiép can ludi dién, mirc do
ung ho tir cong ddng dan cu, hodc két hop
GIS va md hinh mé phong lan truyén 6 nhiém
dé tang tinh toan dién.

Loi cam on: Nghién ctru dugc thyc hién
nho su hd tro ciia Trudong Pai hoc Bach khoa,
DPai hoc Quoc gia Thanh pho H6 Chi Minh.
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Phu luc
Bang A. Thong so tham khio cho cac dia diém tiém ning dwa trén céc tiéu chi
Ticu A B C
chi
.2 A2 (triéu 5 . .
Diém Al (m) ddng/m?) B1 (m) B2 (m) B3 Cl
0 - - - 0-100 - -
1 - - - 100-200 - -
2 - - - 200-400 - -
4 > 4.000 > 45 . - - -
5 - - <1.000 400-500 - Q.7, Q.8, Binh Chanh
6 >3.000 > 40 1.000-2.000 - - Binh Chanh, Thu Birc
7 2.000- 3.000 25-40 2.000-3.000 - _ TénBinh, Binh Tan,
['dn Pha
8 1.000- 2.000 15-25 3.000-5.000 500-600 B Q.12
9 500-1.000 15-25 - - Hoc Moén
10 <500 <15 >5.000 >600 - Cu Chi

A MULTI-CRITERIA DECISION-MAKING MODEL FOR SELECTING LOCATIONS FOR
WASTE-TO-ENERGY PLANT IN HO CHI MINH CITY

ABSTRACT

The rapid socio-economic development has led to an increase in waste generation, posing a
significant challenge for many countries, including Vietnam. This necessitates the adoption of advanced
and sustainable waste management solutions to replace traditional landfill disposal. One widely adopted
approach is Waste-to-Energy (WtE) technology, which not only alleviates pressure on existing landfills
but also generates renewable energy, contributing to environmental protection and meeting the growing
energy demand. This study analyzes and evaluates potential locations for WtE plant construction using
the hybrid AHP-TOPSIS method. Data were collected based on six criteria categorized into three main
groups: environmental, economic, and social factors, in Ho Chi Minh City. The analysis of 24 locations
identifies Cu Chi as the most suitable site for a WTE plant, minimizing environmental impacts and
promoting sustainable development in Ho Chi Minh City.

Keywords: AHP, Biomass, Multi-criteria Decision-making, TOPSIS, Waste-to-Ener
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