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Tém tiit

Trong béi canh vén tdi bién mién Bdc Viét Nam
phat trién nhanh, ddic biét tai céc cang bién trong
diém nhw Hdi Phong, tinh trang qud tdi hang
héa, tn tdc tai khu viee cang va ap hec ngay cang
I6m lén ha ting giao théng dwong bé dang tré
thanh nhitng thach thire l6n doi véi hé thong
logistics khu viec. Van tai thuy ngi dia, voi wu thé
vé chi phi, khd nang chuyén cho khoi lwong lén
va tinh bén vimg méi truong, dwoc xem ld
phuong thire hé tro quan trong nham ting cuong
nang luc théng qua cho hé thong cdang bién va
giam tai cho van tai dwong bé. Nghién ciru nay
tap trung lya chon vi tri cang can 6 wu nham
tich hop hiéu quad van tai thuy néi dia vao hé
thong logistics mién Bdc Viét Nam. Phirong phép
ra quyét dinh da tiéu chi dwoc ap dung la phirong
phap két hop Fuzzy AHP - ELECTRE III nham
lwa chon ra cang can 16i wu hwdng toi tich hop
vOi vdn tai thuy. Két qua lwa chon cang can ti
phuong phdp dwoc phdn tich nham xdc dinh
phuong dn t6i wu nhdt. Nghién ciru cung cdp co
s6 khoa hoc cho c¢éng tac quy hoach va phdt trién
hé théng cang can gcfn VoI vdn tai thuy ngi dia,
g6p phan giam ap lie cho cdc cang bién, han ché
un tic dwong bé va thiic ddy phat trién bén viing
hé thong logistics mién Bdc Viét Nam.

Tw khoa: Cdang can, van tdi thuy noi dia, Fuzzy
AHP - ELECTRE III.

Abstract

In the context of rapid development in northern
Vietnam's maritime transport—particularly at key
gateways such as Hai Phong—capacity
constraints, port-area congestion, and increasing

pressure on road transport infrastructure are

becoming major challenges for the regional
logistics system. Inland waterway transport, with
its advantages in terms of cost, large cargo
capacity, and environmental sustainability, is
considered an important supporting mode to
enhance throughput capacity for the port system
and reduce the burden on road transport. This
study focuses on selecting the optimal dry port
location to effectively integrate inland waterway
transport into the logistics system of Northern
Vietham. The multi-criteria decision-making
method applied is the Fuzzy AHP - ELECTRE 111
combination method, used to select the optimal
inland port with the goal of integration with
waterway transport. The results of selecting
inland ports from the analyzed method are used to
determine the optimal option. The study provides
a scientific basis for planning and developing a
system of dry ports linked to inland waterway
transport, contributing to reducing pressure on
seaports, limiting road congestion, and promoting
the sustainable development of the logistics
system in Northern Vietnam.

Keywords: Dry port, inland waterway transport,
Fuzzy AHP-ELECTRE I11.

1. Pit van dé

Hé théng cang bién phia Bic Viét Nam dong vai
tro 1a cira ngd giao thuong quéc té chién luoc, dong
thoi thu hut manh mé dau tu nuéce ngoai. Trong do,
cang bién Hai Phong da khing dinh vi thé toan cau khi
xép thir 29 trong top 100 cang container 16n nhat thé
gidi, voi san lugng nam 2024 dat khoang 7,1 tri¢u
TEU [1], [2]. Trong 7 thang ddu nim 2025, hang hoa
thong qua cang Hai Phong dat 65,5 tri¢u tén, tang 7%
so v6i cung ky, trong d6 khu bén Lach Huyén ting
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trudng container téi 34% [3]. Ngoai ra, tai Quang
Ninh, san lwong hang hoa qua cang dén hét quy
111/2025 uée tinh dat trén 120 triéu tn, ting gan 10%
s0 v6i ciing ky nam 2024 [4]. Su phat trién nay da gay
ap luc 16n 1én hé théng giao thong duong bo. Riéng
Hai Phong c6 khoang 14.000 xe container hoat dong
lién tuc, khién Qubc 16 5 thuong xuyén qua tai, ha t'ﬁng
xudng cdp va tai nan giao thong lién quan dén xe tai
ning, xe dau kéo ngay cang gia ting [5].

Trong bbi canh do, van tai thuy ndi dia dugc xem
1a giai phap xanh va bén vimng gop phan giam tai cho
duong bo nho loi thé mang ludi song ngodi va chi phi
hop 1y. Cing véi d6 phat trién cang can (ICD) 1a yéu
t6 then chdt nham tdi wu vén tai da phuong thirc, giam
chi phi logistics, huéng t6i dap ing 25-35% nhu cau
véan chuyén container xuit nhap khau vao nim 2030
[6]. Vi vay, nghién ctru lya chon cang can hudng téi
tich hop vén tai thity noi dia khu vyc mién Béc Viét
Nam 1 yéu cau cép thiét nham giam 4p luc cho giao
thong duong bd, nang cao an toan va thiic day sy phat
trién bén vimng cua hé thong logistics khu vuec.

2. Co s ly thuyét

2.1. Tong quan nghién ciru vé lwa chon cing
can dé tich hop vdi vin tdi thity nji dia

Cang thuy ndi dia va cang can la nhitng b phéan
quan trong trong hé théng giao thong van tai. Theo
Thong tu 50/2014/TT-BGTVT, cang thuy ndi dia 1a hé
thdng cong trinh phuc vu phuong tién thuy noi dia, tau
bién va tau nudc ngoai neo dau, xép d hang hoa, hanh
khach va cung cép dich vu hd trg [7]. Theo Quyét dinh
47/2014/QD-TTg, cang can l1a bo phan cta két ciu ha
tang giao thong van tai gin lién v6i hoat dong cua
cang bién, cang hang khong qudc té va ctra khau, dong
thoi thyc hién chirc ning cira khau ddi v6i hang hoa
xudt nhap khau[8].

Trong logistics hién dai, cang can khong chi la noi
lru kho hay trung chuyén ma con 1a bd phan mé rong
cuia cang bién, gitp phan ludng hang hoa, giam tn tic
va nang cao hiéu qua chudi cung tng [9-11]. Nhiéu
nghién ciru cho thy phat trién cang can gop phan ting
nang lyc théng qua, rat ngén thoi gian van chuyén va
giam chi phi logistics, ddc biét tai cac qudc gia dang
phat trién trong d6 c6 thé néi dén Viét
Nam,Campuchia [12]. Déng thoi, van tai thuy ndi dia
(IWT) v6i wu thé chi phi thap, sic chd 16n va than
thién mdi trudong ngady cang gitt vai trd quan trong
trong phat trién logistics xanh va tai cau tric hé thong
van tai bén ving[13][14][15]. Dic biét, trong bbi canh
céc muyc tiéu vé giam phat thai nha kinh va phat trién
bén vimg dang tré thanh tiéu chuén toan cau, van tai
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thiry noi dia dugc coi 1a giai phap “xanh” va bén viing
[12], [13]. Xu hudng tich hop cang can véi van tai
thuy ndi dia dd dugc ap dung rong rai trong cac hé
thong logistics tién tién, nhung tai cac qudc gia dang
phat trién van gap nhiéu han ché do ha ting va quy
hoach thiéu dong bo [12], [16]. Vi vay, viéc nghién
ctru Iya chon cang can c6 kha nang két ndi hiéu qua
v6i van tai thily ndi dia mang y nghia chién lugc trong
tai t6 chtrc dong chay hang héa va giam phy thuge vao
van tai duong bd. Tir goc do hoc thuat, lya chon vi tri
cang can la mot bai toan ra quyét dinh da tiéu chi phirc
tap, thuong dugc phan tich dya trén bén nhéan té cot
16i: Kinh té, ha t?mg, vi tri va moi truong.

Nhan t6 kinh té thuong dugc xem 1a dong luc khoi
ngudn trong lya chon cang can, hudng tdi muc tiéu
giam chi phi logistics va tdi uu ning lyc thong qua,
song chi phat huy hiéu qua khi cang can c6 kha nang
tiép can ha ting da phuong thirc, dic biét 1a két ndi véi
van tai thily noi dia [17]. Yéu t& nay cho phép khai thac
loi thé vé chi phi va sirc tai cta vén tai thiy, qua d6
giam phu thudc vao van tai duong bo [17]. Bén canh
do, vi tri cang can can déap (mg cac dic diém khong gian
chién Iugc nhu gan khu cong nghiép, trung tim tiéu thu
va c6 kha nang mé rong quy dat dai han [18]. Pong thoi,
viéc tich hop cang can vdi van tai thity noi dia gop phan
hinh thanh céc hanh lang van tai xanh, giam phat thai
CO: va thiic day phat trién bén vimg [13]. Trong phan
16n cac nghién curu trude day, viée danh gia va lya chon
cang can chu yéu duoc thuc hién théng qua phuong
phap phong van chuyén gia nhim xép hang cac phuong
4n. Tuy nhién, néu chi dwa vao ¥ kién chuyén gia thi két
quéa co thé gap mot sd han ché nhu thiéu tinh khach
quan va chua phan anh ddy du thuc tién. Dé khic phuc
nhiing han ché nay, nghién ciru ctia nhom tac gia da két
hop hai phuong phéap. Trude hét, phuong phap FAHP
duoc sir dung dé thu thap va xir Iy v kién chuyén gia
nhim x4c dinh mirc d6 quan trong cta cac yéu té danh
gi4. Trong phuong phap nay, hé sé mo duoc ap dung dé
giam bat sy phan van va khong chéc chin trong nhan
dinh cua chuyén gia, qua d6 han ché su thién 1éch trong
qua trinh danh gia. Sau d6, phuong phap ELECTRE III
duoc sir dung nhim tich hop ¥ kién chuyén gia véi dit
liéu thye té dé tién hanh so sanh va Iya chon phuong an
t6i wu. Thong qua sy két hop giita hai phuong phéap nay,
nghién ctru ¢6 thé dua ra két qua Iya chon cang can co
vi trf t6i wu voi do tin cay va tinh thyc tién cao hon.

2.2. Cdc nhén té anh hwdng t6i vige lwa chon vi
tri cang can hwong toi tich hop van tdi thiiy ndi
dia tai khu viwc mién bdc Viét Nam

Kinh té: Nhan t6 kinh té 1a mtc d6 hiéu qua vé chi
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Bing 1. Cic nhén té anh hwong ti vige lwa chon vi tri cing can hwéng tdi tich hop vin tdi thity ni dia 6 khu viec

mién Bic Vigt Nam

Nhén t6 chinh

Nhin t6 phu

KT1: Chi phi van chuyén [19-24].
KT2: Thoi gian van chuyén [19, 20].

Kinh té

KT3: San lugng container thong qua cang [19, 23, 25, 26]
KNTCI1: Khé ning tiép cin ha ting dudng thity ndi dia [19, 20, 23]

KNTC2: Kha ning tiép cin t6i co sé ha ting cac phuong thirc van tai dudng bo

) [19, 20, 21, 23, 25]
Khé néang tiép can

KNTC3: Kha nang tiép cén t6i co sé ha ting cac phuong thire van tai dudng sit

[19, 20, 23, 25, 26]

KNTC4: Kha ning tiép cin dén ha ting cang bién[19, 23]

VT1: Gén véi c4c nén tang hau can khac

[19,25,27]
Vi tri VT2: Gén co s& san xuét [20, 26]
VT3: Gén thi truong tiéu thu [19, 23, 26]
VT4: Kha nang mo rong trong tuong lai [19, 20, 23, 26]
MT1: Giam 6 nhiém khong khi [19, 20, 23, 26, 27]
Mbi truong MT2: Giam un tic giao thong [19, 20, 23, 26]

MT3: Tac dong dén khu vuc d6 thi [19]

phi va loi ich tai chinh dat duoc khi khai thac cang can
két nbi voi van tai thiy nodi dia. Kinh té nhic dén chi
phi vin chuyén: “Chi sé cua tiéu chi nay 1a sb tién tiét
kiém duoc khi st dung dich vu vén tai duong thuy ndi
dia tai cang can thay vi chi sir dung van tai duong bo”.
Thoi gian vdn chuyén: “Chi sb cua tiéu chi nay la
luong thoi gian ting thém khi st dung van tai da
phuong thirc bao gdm dich vu vén tai dudng thiy néi
dia tai cang can thay vi chi sir dung van tai duong bo”.
San luong container thong qua cang: “Kha nang dap
g va xur Iy khdi lugng hang héa, dugc thé hién thong
qua dy kién san luong container thong qua cang dén
nam 2030”.

Kha ning tiép can: La mirc d6 thuén loi trong két
ndi cua cang can voi cac loai hinh ha tﬁng van tai phuc
vu van tai da phuong thirc. Kha ning tiép can dé cap
dén kha nang tiép cdn ha tang dwong thuy néi dia
“Phan 4nh muc d6 két ndi va tiép can v6i mang lui
giao thong thuy ndi dia, dugc thé hién qua $6 luong
tuyén duong thuy noi dia co thé khai thac va truy cap
dé phuc vu hoat dong van tai”. Kha nang tié}) can toi
co s¢ ha tang cdc phwong thirc vdn tdi diong bé
“Phan anh muc d6 thuan tién trong viéc két ndi gilra
cang can va hé théng giao thong dudng bo, duoc thé
hién théng qua khoang cach tir cang dén céac tuyén

dudng cao toc, anh huong truc tiép dén hiéu qua van
tai da phuong thirc”. Khd ndng tiép cdn téi co s¢ ha
tang cdc phirong thirc vin tai dwong sdt: “Phan anh
mirc d6 thudn tién trong kétndi cua cang can véi mang
ludi dudng sit, dwoc thé hién qua khoang cach tir cang
can dén ga duong sit gan nhét”. Khd ndng tiép cdn
dén ha tang cang bién “Thé hién mirc do két ndi giita
cang can va hé thong cang bién, dugc do bang khoang
cach tgi cang Hai Phong”.

Vi tri: La nhan td phan anh mtc d¢ thuin loi vé
khong gian va kha nang két ndi ctia cang can. Véi vi
tri gan cdc nén tang hdu can khdac: “Nhan té phan
anh mic d lién két cua cang can véi hé thong
logistics khu vuce, dugc thé hién qua khoang cach dén
trung tdm hau cin gan nhat”. Gan co sé san xudt
“Nhén tb phan anh vi tri cang can thuén lgi dé tiép
nhan hang héa tir cac khu cong nghiép, khu ché xuét
16n mién Bic”. Gdn thi truong tiéu thy “Nhan to
phan anh tiém ning va quy mé cua thi trudng tiéu
thu hang hoa tai khu vyc cang can, dugc thé hién
thong qua chi s6 GRDP binh quan dau nguoi nam
2024”. Kha ning mé réng trong twong lai “Nhan t6
phan anh tiém nang phat trién va nang cp clia cang
can trong dai han, dugc do ludong thong qua dién tich
du kién mé rong dén nam 2050”.
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MB&bi truwong: La muc do giam thiéu tic dong tiéu
cuc dén moi truong thong qua viée khai thac cang can
két hop vén tai thuy noi dia. Giam 6 nhiém khéng khi:
“Chi s6 cua tiéu chi nay 1a lugng CO: giam dugc trén
mdi TEU cho mdi tuyén duong khi sir dung dich vu
van tai duong thuy ndi dia tai cang can thay vi chi su
dung van tai duong bo”. Gidm un tdc giao théng:
“Nhan t6 phan 4nh tac dong tich cuc cua viée sir dung
van tai thiy ndi dia tai cang can ddi voi hé théng giao
thong dudng bo, duge thé hién thong qua sé luong
tuyén duong cao tdc c6 luu lugng giao thong giam
nho viée chuyén tai hang hoa tir dwong bo sang duong
thuy”. Tdc dong dén khu viee d6 thi: “Khoang cach
duong bo (km) tir cang can dén khu d6 thi gin nhét;
khoang cach cang ngén thi mirc d anh hudng tiéu cuc
dén moi truong d6 thi (bui, tiéng on, un tic, tai nan)
cang cao”.

3. Phuwong phap nghién ciru

Trong nghién ctru ndy, chiing t6i 4p dung cach tiép
can tich hop giita hai phuong phap ra quyét dinh da
tiéu chi (MCDA) 1a Quy trinh phan tich thr bac mo
(FAHP) va ELECTRE III nham giai quyét bai toan lya
chon vi tri cang can mot cach khach quan va toan dién.

3.1. Phwong phap phdn tich thir bdc mo (Fuzzy
AHP)

Phuong phap FAHP 1a mot budc phat trién do
Buckley md rong tir quy trinh AHP truyén thong do
Saaty d& xuét, nham khic phuc han ché trong viéc xur
Iy su khong chic chin va mo ho ciia cac danh gia chi
quan tu con nguoi [28]. Thay vi su dung cac gia tri
diém don nhét (crisp values), FAHP tich hop 1y thuyét
tap mo, thuong st dung sé6 mo tam giac (triangular
fuzzy numbers) dé chuyén ddi cac biéu dat ngon ngit
cua chuyén gia thanh cac khoang gia tri toan hoc.
Phuong phéap nay da dugc ing dung rong rai trong cac
nghién ctru vé cang can, tiéu biéu nhu nghién ciru cia
Ka [21] vé lwa chon vi tri cang can tai Trung Qudc.

Diém ndi bat cua FAHP so véi cac phuong phap
xac dinh trong s6 khac chinh 1a kha nang mo phong tu
duy con ngudi mot cach chinh xac hon khi d6i mit véi
céc van dé da tiéu chi phirc tap. Trong khi AHP truyén
thong c6 thé gay ra sai léch do tinh cting nhic cta
thang do 1-9, FAHP cho phép cac nha quyét dinh duy
tri su linh hoat va giam thiéu su khong nhit quan trong
cac so sanh cap,. Piéu nay dic biét c6 ¥ nghia trong
nghién ctru lya chon vi tri cang can, noi cac tiéu chi
nhu "méi truong" hay "vi tri chién lugc" thuong mang
tinh dinh tinh va kho dinh lugng mot cach tuyét déi.

Viéc so sanh cdp trong cic ma tran ra quyét dinh
thuong dé gay ra sy thiéu nhét quan trong cac danh
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gi4 cua cac chuyén gia. Dé khic phuc van dé nay, tac
gia Saaty di dé xuat phuong phéap xac dinh h¢ sé nhét
quan cho tirng ma tran danh gia [29].

Amax—n
Cl == (1)
2 crR=S
Va CR =+ ©)

Heé s6 nhat quan CR xac dinh tir viéc hiéu chinh hé
s6 CI théng qua hé sb xét toi anh huong cua kich
thudc ma tran, dugc goi la hé $6 ngﬁu nhién R/
(random index). Theo 1y thuyét Saaty, T.L, (2008) dua
ra rang, ti s6 nhat quan (CR) nhé hon hay bang 10%
1a & mirc c6 thé chap nhan. Hay no6i cach khac, c6 10%
co hoi ma cac chuyén gia tra 101 cac cau héi dugc dua
ra hoan toan ngiu nhién. Néu CR 16n hon 10% chimg
t6 khong c6 sy nhit quan trong déanh gia, can phai
danh gia va tinh toan lai [28].

Bing 2. Thang do tém quan trong ciia phén tich thiv

bdc mo Fuzzy AHP
Thang do Diém s6 chinh Diém s6 mo
ngon ngir xac twong dwong  twong dwong
uan tron
Quan trong 1 (1,1,1)
nhu nhau
uan tron
Quan trong 3 (2.34)
hon
uan tron
< s £ 5 (4,5,6)
nhiéu hon
Rét quan
7 (6,7.8)
trong
Vo cung
9 9.9,9)
quan trong
2 (1,2,3)
Gia tri trung 4 (3.4,5)
gian 6 (5,6,7)
8 (7,8,9)

Nguén: Nhém tdc gia tong hop

3.2. Phwong phip ELECTRE III

ELECTRE III la m{t phuong phap thudc ho
phuong phap outranking (vuot troi), dugc thiét ké dé
xép hang mot tap hop cic phuong an dua trén cac
quan hé uu tién thay vi cac ham gia tri bu trir. Phuong
phap nay gidi thi¢u cac khai ni€ém vé ngudng khong
phan biét (indifference), ngudng uu tién (preference)
va ngudng phii quyét (veto) dé mo ta mdi quan hé giira
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hai phuong 4n[19]. ELECTRE III da duoc trich dan
va st dung hiéu qua trong céc bai toan quy hoach cang
can tai Trung Qudc va gan day nhat 1a trong khung
nghién ctru tich hop cang can véi van tai thuy ndi dia
tai cac nudc dang phat trién.

Su khéac biét 16n nhét cia ELECTRE 111 so véi cac
phuong phap nhu TOPSIS hay AHP chinh la viéc
chap nhan sy khong thé so sanh (incomparability)
giita cac phuong an khi dir liéu khong di manh dé
khang dinh sy vuot troi [30]. Diéu nay giup phuong
phép tranh dugc cac két luan voi va hodc mang tinh
ap dat khi cac phuong an c6 nhitng wu thé trai nguoc
nhau trén cac tiéu chi khac nhau,. Trong nghién ctru
lua chon, ELECTRE III ndi bt nho tinh thuc té cao,
kha nang xur ly tdt cac dit liéu dinh luong 13n dinh tinh
va cung cap két qua xép hang 6n dinh ngay ca khi c6
su bién dong nho trong dit liéu du vao [30].

Trén co so cac dic diém va wu thé ciia phuong phap,
ELECTRE III duoc lya chon dé xép hang cac phuong
an trong nghién ctru nay. Quy trinh 4p dung phuong
phap ELECTRE III dugc trinh bay cu thé nhu sau:

Trudce hét, trong s cac tidu chi wj dugc xac dinh
nhim phéan 4nh mirc d6 quan trong tuong déi cua timg
tiéu chi trong qué trinh ra quyét dinh. Trén co s& cac
trong s6 thu duoc tir phuong phap FAHP, tién hanh
xdy dung ma tran danh gia ban dau ciia cac phuong an
theo cac tiéu chi da xac dinh, dong thoi thiét 1ap cac
nguong thd o gj, ngudng uu tién pj va ngudng phu
quyét vj. Tiép theo, tién hanh so sanh timg cip
phuong an theo ting tiéu chi dé xac dinh céac chi sb
ddng thuan riéng C Jiab)-

1khigjay = 9iw) = —4,
Cj(ab) — 0 khi gj(a) - 9w < —pi, 3)
’ 9i@=9Jm)*tPi ,
——————— nguoc lai
pj-aj

Tiép theo, cac chi s6 ddng thuan riéng 1é dugc tong
hop thanh chi sb dong thuan tong hop C (a,p) trén co
s& cac trong sb tiéu chi di x4c dinh.

)Xy W}' Cj(ab)

C (ab) = 4

Je1 Wi

Song song v&i do, tién hanh xac dinh chi s6 bét
ddng (phu quyét) nhim kiém tra kha nang phi quyét
quan hé trdi gitra cac phuong an.

1khi gjay — 9iw) < —VJ,
dj(ab) — 0 khi gj(a) —9iw) = —DJ, (5)
’ —(9gi@y—9im))—pi .
—————————,nguoc lai
vj—pJ

Trén co so két hop gitra dong thuan va bat ddng,

ma tran do tin cdy S, dugc xdy dung, lam du vao
cho qua trinh chung cat ting va giam nham xac dinh
thir hang cubi ciing cua cac phuong an.

Ciap) M€U dj(ap) < Ciap)VJ

Skl = (6)

1- d](a b)

Ciap)- H]e](ab) ,nguoc lai

Trén co s6 ma tran d0 tin céy thu duoc, qua trinh
chung cat ting va giam duoc thuc hién nham xéac 1ap
quan hé vuot troi va xac dinh thir hang tong hop cudi
clng cua cac phuwong an mot cach nhat quan va dang
tin cay.

3.3. Két hop hai phwong phip FAHP va
ELECTRE III trong viéc lwa chon cdng can
hwong toi tich hop vin tdi thiy nji dia

Nhim phat huy dong thoi vu thé cia FAHP trong
xac dinh trong s6 tiéu chi va kha nang cia ELECTRE
I1I trong mo hinh hoa quan hé vuot trdi theo cach tiép
can khong bu trir, nghién ctru nay ap dung mé hinh két
hop FAHP-ELECTRE III cho bai toan lya chon vi tri
cang can theo dinh hudng tich hop vai vén tai thiy ndi
dia tai khu vuc mién Béc Viét Nam. Cu thé, FAHP
duogc str dung ¢ giai doan dau dé xac dinh trong sb céc
tiéu chi danh gid (wj) thong qua tong hop ¥ kién
chuyén gia, phan 4nh mirc d6 quan trong tuong dbi
clia timg tiéu chi trong bbi canh nghién ctru. Cac trong
) nay sau do6 dugc xem la trong s6 noi tai va duge st
dung truc tiép 1am tham s dau vao cho phwong phap
ELECTRE III trong qua trinh xdy dung cac chi sé
déng thuan, chi sb bat déng va ma tran do tin cay gilta
cac phuong an. Trén co s¢ d6, ELECTRE III thuc hién
qué trinh chung cit ting va giam nham xac dinh thir
hang cudi cting ctia cac phuong 4n vi tri cang can. Do
s6 lwong cac nghién ciru tmg dung mé hinh lai FAHP-
ELECTRE III cho bai toan lya chon vi tri cang can,
dac biét trong bdi canh tich hop van tai thuy ndi dia
tai Viét Nam, hién con han ché, nghién cuu nay khong
chi dong gép vé mat phuong phap ludn ma con mang
lai gi4 tri thuc tién cho cong tic quy hoach logistics
va phat trién hé théng cang can tai khu vuc mién Bic
Viét Nam. MCDA lai méi vé mat hoc thuat ma con c6
¥ nghia thyc tién quan trong dbi voi cong tic quy
hoach logistics va phét trién hé thong cang can tai
mién Bic Viét Nam.
4. Két qua nghién ctru

Phiéu khao sat dugc thiét ké va giri toi cac chuyén
gia nhim thu thap dir liéu phuc vu cho viéc xac dinh
trong s6 cac tiéu chi ( wj) bang phuong phap FAHP
(trong do6 bao g6m dir liéu hién trang thuc té duoc thu
thap thong qua cac tai liéu nhu quyét dinh Quyét dinh
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50 979/QD-TTg cuia Thii tudng Chinh phi: Phé duyét
quy hoach phat trién hé thong cang can thoi ky 2021 -
2030, tim nhin dén nam 2050, bao céo logistics Viét
Nam 2024, va s6 liéu nhom téc gia tinh toan thong qua
sO lidu thu thap tir cac cong ty logistics), 1dy y kién
danh gid vé cac ngudng tham sd cua phuong phap

Bing 3. Chi tiét vé chuyén gia khdo sdt

S6

Vi tri
lwong

Kinh nghiém

2 Nha nghién cau Trén 10 nam

Doanh nghiép str dung

14 | Tir5 - 10 nam
cang can
Co quan quan ly nha

4 duanquanty Trén 10 nam
nuoc

Nguén: Nhém téc gia tong hop.

ELECTRE III, bao gdm ngudng thd o ( gj), ngudng
wu tién ( pj ) va ngudng phu quyét ( vj). Nhom nghién
clru di tién hanh khao sat 20 chuyén gia c6 kinh
nghiém trong linh vuc logistics, quy hoach cang va
vén tai thuy noi dia ti thiéu I 5 ndm, dam nhiém cac
vi tri quan 1y trong doanh nghiép, nhiam dam bao do
tin cay va tinh dai dién cua dit li¢u thu thap dugc. Chi
tiét vé chuyén gia dwoc tong hop tai Bang 3.

Céc gia tri ngudng do chuyén gia dé xuat duoc
téng hop thong qua phwong phap danh gia mirc d6 uu
tién dé xac dinh bd tham s6 ddu vao cho mé hinh. Két
quéa ciia FAHP khi dénh gia 4 nhan t6 chinh thi ty s6
nhét quan 12 0,008, nhom nhén t6 phy kinh té 14 0,007,
nhom nhan t6 phu kha nang tiép can 1a 0,003, nhom
nhan t& phu vi tri 14 0,016, nhém nhéan t phu moi
truong 1a 0,009. Chi tiét chi s6 nhat quan cua cac
nhém nhan té xem chi tiét & Bang 4. Két qua tong hop
vé trong s6 cac tiéu chi va cac ngudng tuong timg duoc
trinh bay chi tiét trong Bang 5, 1am co s& cho cac budc
tinh toan va xép hang phuong 4n trong giai doan tiép
theo cta nghién ctu.

Céac ngudng tho 0, ngudng uvu tién va ngudng phu

Kinh té bién, logistics va chudi cung (rng trong Hang hai

Bing 4. Ty sé nhit qudn ciia cdc nhém nhén té

Nhém nhan té Ty s6 nhit quan

(CR)

Céac nhém nhan chinh 0.008
(KT, KNTC, VT, MT)

Nhan t6 kinh té 0.007

Nhan t kha nang tiép 0.003

can
Nhan t6 vi tri 0.016
Nhan t6 méi truong 0.009

Nguén: Nhom tac gid tong hop.
Bing 5. Bing tong hop trong sé cdc tiéu chi,

nguwdng tho 0, ngwdng wu tién, nguwéng phii quyét

Nhin to  wj qj i Vj
KT1 0,17 1.412.566 2.114.473 3.144.886
KT2 0,09 10 14 18
KT3 0,07 71870  127.629 248814
KNTCI 0,09 0,99 1,46 2
KNTC2 0,09 1,16 3,44 5,94
KNTC3 0,03 0 0,71 1
KNTC4 0,07 80 101 174
VTl 0,09 32 75 140
VT2 0,12 8 13 20
VT3 0,09 103240  637.977  1.081.393
VT4 0,08 2,72 20,09 35,4
MTI1 0,05 45 100 193
MT2 0,07 1,08 2,44 3,82
MT3 0,05 6,73 12,2 18,95

Nguon: Nhom tdc gia tong hop.
quyét duoc téng hop va trinh bay trong Bang 5, lam
co sO0 cho qua trinh tinh toan trong phuong phap
ELECTRE III. Trén co s& cac ngudng nay, lan lugt

Bdng 6. Bing ma trdn phit hop

Méng Ci Qué Va Phu Péng  PhicLdc  HaiLinh Tan Chi  Hdng Vin

Mong Céi 1,00 0,77 0,67 0,82 0,79 0,87 0,85
Qué Vs 0,76 1,00 0,73 0,80 0,64 0,86 0,92
Phi Déng 0,88 0,98 1,00 0,91 0,76 1,00 0,998
Phuc Loc 0,91 0,84 0,67 1,00 0,84 0,90 0,88
Hai Linh 0,99 0,80 0,79 0,93 1,00 0,94 0,87
Tan Chi 0,86 0,95 0,79 0,83 0,73 1,00 0,92
Hdng Van 0,83 0,87 0,71 0,79 0,63 0,81 1,00
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Bdng 7. Bing ma trdn dg tin cdy

Méng Cai Qué Vo Phii Dong Phic Lac Haii Linh Tan Chi Hdng Vén
Mong Cai 1,00 0,46 0,00 0,82 0,00 0,87 0,85
Qué V& 0,76 1,00 0,73 0,00 0,00 0,86 0,92
Phu Péng 0,88 0,98 1,00 0,00 0,00 1,00 0,998
Phuc Loc 0,91 0,84 0,00 1,00 0,84 0,90 0,00
Hai Linh 0,99 0,80 0,00 0,93 1,00 0,94 0,00
Tan Chi 0,86 0,95 0,00 0,83 0,00 1,00 0,92
Hdng Van 0,48 0,87 0,05 0,00 0,00 0,81 1,00

Nguon: Nhom téc gid tong hop.
Bdng 8. Bang ma trdgn dj tin cdy voi ngwong 0,6

Méng Cai  QuéVé  PhuPéng PhicLéc HaiLinh  TanChi  Hdng Van Téng
Mong Cai 0 0 1 0 1 1 3
Qué Vo 1 1 0 0 1 1 4
Phu Péng 1 1 0 1 1 4
Phtc Loc 1 1 0 1 1 0 4
Hai Linh 1 1 0 1 1 0 4
Tan Chi 1 1 0 1 1 4
Hdng Véan 0 1 0 0 2

Téng 5 5 1 3 1 6 4

xdy dung ma tran phi hop va ma tran do tin cay, dong
thoi xac 14p tiéu chuan danh gia cudi cung va thir hang
céc phuong an. Két qua cia ma tran phu hop va ma
tran d0 tin cdy duoc trinh bay twong g tai Bang 6 va
Bang 7.

Trong nghién clru nay, mic gidi han la 0,6 duoc
lua chon dé xay dung va sang loc ma tran do tin cdy.
Gia tri ngudng nay da dugc ching minh trong céc
nghién ctru MCDA truéc day ap dung phuong phap
ELECTRE la ¢6 kha ning can bang tdt giita do tin cdy
cua quan hé vuot trgi va kha nang phan biét gitia cac
phuong 4n thay thé (Preethi va Chandrasekar, 2015;
da Costa va cong su, Nguyén Thi Minh Hoa va cong
su, 2024). Trén co s ap dung mirc gidi han 1a 0,6 ma
trén d9 tin cdy thu duogc dugc trinh bay trong Bang 8.
Két qua chung cit va gia tri danh gia cudi cing, ciing
v6i thir hang ciia nam phwong an thay thé, duoc tong
hop va trinh bay trong Bang 9.

Trén co s6 ma tran vuot trdi manh, hai chi $6
(Z)E'a)vé @ (o)duoc xac dinh cho timg phuong an. Trong
do, @, biéu thi sb lugng phuong 4n khéc bi phuong
an a vuot troi (dém theo hang), con D thé hién sb
luong phuong 4n vuot trdi hon phuong an a (dém theo
cot). Tir hai chi s6 nay, gia tri can bang tam thoi duge
xéac dinh theo biéu thirc:

Nguon: Nhém téc gid tong hop.

Q@=0f,-07) (7’)

Giatri Q, phan anh xu huéng vugt trdi trong doi

ciia mdi phuong an, tuy nhién khong duoc str dung
truc tiép dé sip xép thir hang cudi cung.

Tiép theo, phwong phap ELECTRE III tién hanh
chung cét giam dan (descending distillation) nham
xé4c dinh cac phuong an tét nhit truée. O mdi vong
13p, cac phuong 4n ¢ gid tri Q, 16n nhit dugc xép
cung mdt muc hang cao nhét va sau dé bi loai khoi
ma trdn. Trong truong hop nay, két qua chung ct
giam dan cho thay cac phuong 4n Phu Ddng va Hai
Linh ¢6 gia tri Q, cao hon rd rét va dugc loai sém
khoi qua trinh xép hang.

Sau d6, chung cit ting dan (ascending
distillation) dugc thyc hién theo quy trinh nguoc lai
nham xac dinh cic phuong an kém nhat trudc, dua
trén gia tri Q, nho nhat. Cac phuong 4n c6 Q,
nho nhit duoc xép vao nhom hang thip nhit va lan
luot bi loai khoi ma tran. Két qua chung cAt tang
dan cho thiy phuong 4n Hong Véan nim & nhém
kém uu tién nhat trong tap phuong an con lai.

Cudi cung, két qua cua hai qua trinh chung cét
giam dan va ting dan duoc tong hop dé xac dinh
thir hang cudi cung. Trudng hop hai qua trinh cho
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cling mot thir ty, phuwong an duge xép hang rd rang;
nguoc lai, xuét hién hién tuong déng hang hoac
khong so sanh dugc, phan anh dung ban chét khong
bu trir cia phwong phap ELECTRE III.

Bing 9. Xép hang cdc cang can

STT Tén cang Xép hang

1 Méng Cai 3
2 Qué V&

3 Phu Béng 1
4 Phc Loc 2
5 Hai Linh 1
6 Tén Chi 3
7 Hbng Van 4

Nguén: Nhom tée gia tong hop.

Duya trén két qua tong hop, thir hang cudi cung
ctia cac phuong an duoc thé hién trong Bang 9. Két
qua xép hang cho thdy Phu Dong va Hai Linh 1a hai
phuong an c6 mirc d¢ vugt troi cao nhét trong tap
cac cang duoc xem xét, thé hién quan hé wu tién rd
rang so v&i cac phuong an con lai trong ca hai qua
trinh chung cat ting va giam. Phic Loc duoc xép &
nhom tiép theo, cho thidy mic do vuot troi twong
d6i 6n dinh nhung chua dat wu thé ndi tréi nhu hai
phuong an dan dau. Nhom cang Mong Cai, Qué Vo
va Tan Chi ¢6 mtc d6 vuogt trdi twong dwong, phan
anh su canh tranh cao va kho phén biét rd rang vé
thur ty vu tién theo quan hé vuot trdi. Trong khi do,
Hong Van la phuong an kém wu tién nhét do thudng
Xuyén bj cac cang khac vuot troi trong ma tran do
tin cay.

5. Két ludn

Nghién ciru da 4p dung mé hinh ra quyét dinh
da tiéu chi két hop FAHP - ELECTRE III nhim
danh gia va lya chon vi tri cang can theo dinh hudng
tich hop véi van tai thiy ndi dia tai khu vuc mién
Bic Viét Nam. Két qua phan tich cho thiy cac nhom
tiéu chi kinh té, vi tri va kha nang tiép can ha tﬁng
van tai giit vai tro chi phdi trong qué trinh Iya chon,
dic biét 1a mirc d6 két ndi voi mang ludi duong
thuy noi dia, khoang céch téi cang bién va kha nang
tiép can cac khu cong nghiép, thi trudng tiéu thu
16n. Trong sb cac phuong an duoc xem xét, Phu
Béng va Hai Linh néi bat 1a hai vi tri ¢6 mtc do
vugt troi cao nhat. Hai cang nay xép hang cao vi
thong qua két qua thu dugc tir FAHP cac trong sb
KT1 va VT2 la chiém trong s6 16n nhat. Pdng thoi

Kinh té bién, logistics va chudi cung (rng trong Hang hai

d6i voi két qua Hai Linh va Phu Dong dimg dau 1a
do nhéan t6 KT1 va VT2 c6 ty trong 16n va chiém
gia tri cao. Tir d6 cho thdy cho thiy tiém ning cua
hai cang Hai Linh va Phu DPong tré thanh cac nut
trung chuyén quan trong trong mang ludi logistics
khu vuc. Viéc phat trién cang can tai cac khu vuc
nay c6 thé tao diéu kién hinh thanh cac hanh lang
van tai da phuong thire gan két gitra cang bién, cang
can va van tai thiy noi dia, qua d6 gop phan phan
ludng hang hoa ra khoi khu vuc cang bién, giam ap
luc cho hé thong giao thong duong bd va nang cao
hiéu qua khai thac ciia chudi logistics. Trén co s&
d6, nghién ctru khuyén nghi co quan quan 1y nha
nudce can wu tién quy hoach va dau tu phat trién cac
cang can tai nhitng vi tri c6 lgi thé két ndi duong
thay noi dia, dong thoi thic day sy dong bo gitta
quy hoach cang can, cang bién va ha ting giao
thong nham ting cudng kha ning tich hop van tai
da phuong thuc. Bén canh d6, cac doanh nghiép
logistics va khai thac cang can chu dong khai thac
loi thé cua van tai thiy noi dia thong qua viéc phat
trién céac tuyén van tai két hop sa lan - duong bo va
mo rong hé thong trung tam logistics gan vai cang
can. Nhiing két qua ctia nghién ctru cung cép co s&
khoa hoc va thyc tién cho qué trinh ra quyét dinh
trong quy hoach va phat trién hé théng cang can tai
mién Bic Viét Nam, gop phan giam chi phi logistics,
néng cao ning luc thdng qua ciia hé thong cang bién
va thuc ddy phat trién hé thong vén tai theo hudng
bén viing.

L1 cdm on

Nghién ctru nay duoc t%:li tro boi Tmbng Pai hoc
Hang hai Viét Nam trong d¢é tai ma so6: SV25-26.69.
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