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Nghién cttu phan tich vai trd, cd ch€ ttng dung va tic dong clia Al d6i véi viéc hinh thanh hé

thong logistics thong minh - md hinh logistics c¢6 khd niing tu hoc hdi, tw t6i wvu héa va ra quyét dinh
duya trén dir liéu thdi gian thuc. K&t qud nghién ctu cho thiy, tri tué nhan tao (Artificial
Intelligence, viét tit 1a AT) mang lai nhiéu Igi ich ndi bat trong du’ bio nhu cau, 1ap k& hoach van
tai, toi uu chudi cung tng, quan 1y kho bai va dich vu khach hang [1,2]. C4c cdng nghé nhu hoc

may, hoc siu, thi gidc mdy tinh, IoT va x{ Iy ngdn ngit tw nhién di va dang dugc tich hgp vao hoat

dong logistics nhim nang cao do chinh x4c, gidm chi phi va ting khd ning phan tng v6i bién dong
thi trudng [3,4]. Tuy nhién, mitc d6 tng dung Al trong logistics Viét Nam van con han ché do thi€u
ha ting dif liéu, chi phi ddu tv cao va thi€u nhan lyc am hi€u cong nghé [5,6]. Trén co s§ d6, bai
vi€t d& xuAt nhitng gidi phap va dinh huéng phat trién nhim thic diy #ng dung Al hiéu qua trong
logistics Viét Nam, huéng d€n muc tiéu xdy dung hé sinh th4i logistics thong minh, xanh va bén

vifng trong tuong lai.

Tt khéa: tri tué nhan tao, logistics thong minh, chudi cung tng, cong nghiép 4.0, chuyén ddi s6.

1. Dit van dé

Trong boi cdnh C4ch mang cong nghiép 1an thit
tr (CMCN 4.0), su phat trién manh mé ciia cic
cong nghé sd nhu Tri tué nhan tao (Al), Internet
van vat (IoT) va Dir li¢u 16n (Big Data) dang tao ra
nhitng thay ddi sdu rong trong hoat dong logistics.
Cac md hinh logistics truyén thdng von dua nhicu
vao lao dong thi cong dang dugc thay thé bing
logistics thong minh, noi Al gilt vai tro trung tim
trong viéc phan tich dit liéu, dy bdo nhu ciu va tdi
uvu hdéa van hanh [7].

Theo Bao cdo Logistics Viét Nam 2024, chi phi
logistics & Viét Nam van chi€m khodng 16-20%
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GDP, cao hon nhiéu so v6i mic trung binh clia th&
gidi (10 - 12%) [5]. Trong khi d6, ning lyc canh
tranh logistics clia Viét Nam chi x&p hang 43/139
quoc gia theo Chi s6 LPI (2023) [8]. Piéu nay cho
tha'y nganh logistics trong nudc dang chiu ap luc 16n
vé chi phi va hiéu qua, doi hdi phdi tng dung cic
cong nghé tién ti€n nhu AI d€ nang cao ning suat,
gidm sai s6t va huéng t&i phat trién bén virng.

Al dugc tng dung rong rdi trong du bdo nhu
cau, quin ly kho, t6i vu héa tuyén van tai, dinh
tuy€n don hang va c4 nhan héa trai nghiém khéch
hang [6]. Mot s§ doanh nghiép Viét Nam nhu
Viettel Post, Giao Hang Nhanh (GHN) hay Lazada
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Logistics da bit dau trién khai hé théng quan tri
chudi cung tng dua trén Al va dit liéu 16n, gidp
gidm 10 - 15% chi phi van hanh va rit ngin thoi
gian giao hang [9]. Tuy nhién, viéc Gng dung Al
con gip nhiéu thach thic nhu thi€u dit liéu chuin
héa, chi phi ddu tr cao, va han ch&€ vé nhan luc
cong nghé [10].

Do d6, viéc nghién citu va danh gid vai trd cla
Al trong chuyén ddi s6 nganh logistics Viét Nam la
cin thiét nhim x4c dinh dinh huéng phat trién phil
hdp, gép phan ning cao ning luc canh tranh va
phat trién logistics bén vitng trong giai doan tdi.

2. Co'sé Iy ludn va tong quan nghién ciiu

2.1. Co'sé Iy ludn vé Al va logistics thong minh

Tri tué nhan tao (AI) dugc hi€u 1a hé thdng may
tinh ¢6 kha niing hoc hdi, 1ap luin va ra quyét dinh
dua trén dit liéu, mo phdng tri thdng minh con
ngudi [10]. Trong linh vuc logistics, Al dugc Gng
dung vao 3 nhém chic nang chinh: (1) du bdo va
hoach dinh nhu ciu; (2) t6i uu héa hoat dong van
tdi, kho bdi vd phan phdi; (3) tv dong héa va ra
quyé&t dinh dya trén dit liéu 16n [5].

Logistics thong minh (Smart Logistics) 1a mo
hinh van hanh chudi cung tng tich hgp giita cong
nghé s& va dit liéu thdi gian thuc, gitp ting tinh linh
hoat, gidm chi phi va nang cao hiéu qua dich vu [7].
Cot 16i clia logistics thong minh 13 sy k&t ndi giita
Al, IoT va Big Data, tao thanh mot hé sinh thai
logistics c6 kha ning ty gidm sat, du bdo va diéu
chinh linh hoat [6].

Theo Tran Vin Hoa (2023), viéc tich hgp Al
trong logistics khong chi mang lai hiéu qua van
hanh ma con gép phin vao muc tiéu phat trién
xanh, gidm phdt thdi CO# va ting kha niang truy
xud't ngudn goc hang héa [11]. Pay la huéng di
phil hop védi chién luge chuyén ddi s6 qudc gia va
cam k&t phat trién bén vitng clia Viét Nam dén
ndm 2050.

2.2. Téng quan cdc nghién ciiu vé iing dung Al
trong logistics

Trén thé& gidi, nhiéu cong trinh di khing dinh
vai trd clia Al trong chudi cung (ng thong minh.
B4o cdo clia McKinsey (2021) cho thdy, cic doanh
nghiép tng dung Al trong quan 1y chudi cung ting
c6 thé gidm 15 - 20% chi phi logistics va ting 30%
hiéu qué van hanh [1]. Gartner (2023) ciing du bdo

dén nam 2030, hon 70% hoat dong logistics toan
cAu sé tich hgp cong nghé Al trong khau du bdo, 1ap
k& hoach va phan tich dit liu [12].

O Vviet Nam, cdc nghién ctu gan diy tap trung
vao kha ning tng dung va rao can cdng nghé. Bio
cdo Logistics Viét Nam 2024 ctia BO Cong Thuong
chi ra mdc do dng dung AI trong doanh nghiép
logistics van con thap, chii y&u & khau theo ddi don
hang va t6i vu tuyén dudng [5]. Nghién citu clia
Nguyén Thi Minh Tam (2024) nhin manh cic
doanh nghiép nhé va vira gip kh6 khin do thi€u dit
liéu tap trung, han ch& ngudn nhin lyc cdng nghé
va chi phi dau turcao [10].

Mot s6 md hinh tién phong trong nuéc nhu
Viettel Post, GHN, Giao hang ti€t kiem, Lazada
Logistics dd budc dau &ng dung Al d€ t5i vu héa
dinh tuy€n va du bdo nhu cu van chuyén. K&t qua
khdo sit cia Vién Nghién ctu va Phdt trién
Logistics Viét Nam (VLI, 2023) cho thay, viéc 4p
dung Al gidp gidm trung binh 12 d&n 15% chi phi
nhién liéu va rit ngdn 20% thdi gian giao hang [6].
Tuy nhién, viéc md rong Gng dung nay trén pham
vi toan nganh vin con han ch& do thi€u tiéu chuin
dit liéu, hé thong chia sé thong tin va khung phép 1y
pht hop [6].

Tdng quan cic cdng trinh cho thdy mic du Al da
dugc chitng minh mang lai hi€u qua cao trong
logistics, song nghién ctiu vé tac dong thuc tién cia
Al ddi v6i logistics Viét Nam van con rdi rac, chi
y&u dirng & miic md t4 hién trang. Cdc nghién citu
dinh lugng vé hiéu qua kinh t&, moi trudng hoic mo
hinh tich hdp Al vao chudi cung ting bén viing con
han ch€. Do d6, cin cé nhitng nghién ctfu toan dién
hon nhiim ddnh gid cu thé vai trd, 1di ich va thich
thitc cta Al trong logistics Viét Nam, qua d6 dé
xudt khung gidi phap phét tri€n logistics thong
minh phil hgp véi diéu kién trong nudc.

3. Thyc trang va xu huéng ing dung Al trong
logistics Viét Nam

3.1. Thuc trang vng dung Al trong logistics
toan cdu

Trong thip nién qua, Al da tr§ thanh cong nghé
chli chdt trong chudi cung @ng toan ciu, dic biét
trong c4c linh vuc du bdo nhu ciu, quan 1y kho bai,
dinh tuy&n van tai va chidm séc khach hang [13].
Bdo cdo ciia McKinsey & Company (2021) cho
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thy, cac doanh nghiép tng dung Al c6 thé gidm 15
- 30% chi phi van hanh, ting 20 - 25% hiéu qua si
dung ning lugng va rit ngin 30 - 50% thdi gian
giao hang [1].

Céc tap doan 16n nhu Amazon, DHL, Maersk va
Unilever da tri€én khai nén ting logistics thong
minh, tich hgp Al vé6i dit liéu thdi gian thuc tir cdm
bién IoT va hé thdng ERP. Vi du, Amazon Robotics
st dung thuat todn hoc mdy dé t5i uu héa bo tri
hang héa trong kho, gilip ting ning suit boc d&
25% va giam sai st giao hang t6i 40% [14]. DHL
ap dung AI @€ phan tich rdi ro van tai, du bdo tic
nghén va d& xuat tuyén thay th€& linh hoat, gép
phin gidm lugng phdt thii CO, dang ké [15].

Ngoai ra, Al con dudc ttng dung trong phan tich
rii ro chudi cung ng va logistics xanh (Green
Logistics). Cac thudt todn hoc sdu (deep learning)
cho phép doanh nghiép du bao nhu ciu nhién liéu,
1én k€& hoach phan phdéi t6i wu va Iwa chon phuong
tién ti€t kiém ning lugng [2]. Nhitng tié€n b ndy da
thiic ddy sy hinh thanh ctia chudi cung ng thong
minh (Smart Supply Chain) - mdt mo6 hinh ty dong,
bén vitng va dya trén dit liéu 16n.

3.2. Thuc trang ing dung Al trong logistics
Viét Nam

Tai Viét Nam, viéc tng dung Al trong logistics
mdi & giai doan diu nhung dang c6 xu huéng ting
manh trong 3 nim gin diy [5]. Theo Bdo céo
Logistics Viét Nam 2024, khoiang 32% doanh
nghiép logistics di budc diu 4p dung cong nghé s,
trong d6 c6 12% trién khai gidi phap dua trén Al
nhu dy bdo nhu ciu, dinh tuy&€n van tii vd nhin
dang hinh anh trong kho [6].

Cé4c doanh nghiép tién phong nhu Viettel Post,
Giao Hang Nhanh (GHN), Lazada Logistics va
Viettel Cargo dd dp dung hé thdng t6i wu hda
tuyén van chuyén (route optimization), Al
chatbots chim séc khdch hang va nén tdng quin
ly kho thong minh. GHN cho biét viéc tng dung
Al giip gidm 15% chi phi vdn hanh, trong khi
Viettel Post ghi nhin ning sudt x& ly don ting
20% nhd hé thong nhan dang hinh 4nh va ty dong
phan loai buu kién [9].

O kh&i cang va logistics hang hi, Téng cong ty
Tan Céng Sai Gon di trién khai hé thdng SmartPort
két hgp Al va IoT dé theo doi luu lugng container,
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du béo thdi gian thu cap cdng, tir d6 gidm Un tic va
t6i vu ning lyc khai thac bén bai [16].

Tuy nhién, theo Vién Nghién cttu Logistics Viét
Nam (VLI, 2023), phan 16n doanh nghiép logistics
nhé va vira (SMEs) vin gip khé khin trong viéc
ti€p can Al do thi€u von diu tu, ha tAng dif liéu
chua ddng bo va nhan luc cong nghé con han ché
[10]. Ngoai ra, nhan thdc vé 1gi ich 1au dai cta Al
chua cao, din dén tAm 1y e ngai khi dau tu vio cong
nghé mdi.

3.3. Ddnh gid xu huéng va dinh huéng phdat
trién

Xu huéng Gng dung Al trong logistics Viét Nam
dudc du bao s€ ting td¢c manh trong giai doan 2025
- 2030, khi cdc chinh sich hd tr¢ chuyén d6i s6 va
logistics xanh dugc ban hanh [17]. Cu thé, Chién
luge Phat trién dich vu logistics Viét Nam d&€n nim
2035 khuyén khich doanh nghiép tng dung Al,
blockchain va IoT d€ t6i wu chudi cung ting va gidm
phét thai khi nha kinh [17].

Al dudc dy bao s& phat trién manh & 3 nhém
tng dung chinh:

(1) Al du bdo (Predictive Al) - hé trg hoach dinh
nhu cau va quan tri ton kho;

(2) Al van hanh (Operational Al) - t0i uu hda tuyén
van chuyén, nding sudt kho, thoi gian giao hang;

(3) Al chién lugc (Strategic Al) - hd tro ra quyét
dinh ddu tu, phan tich thi truong va hoach dinh mang
luci logistics [18].

Bén canh do6, viéc hinh thanh hé sinh thai dir
liéu logistics qudc gia va chuidn héa dit liéu nganh
s& 13 diéu kién tién quyét dé cac thuat todn Al hoat
dong hiéu qua. Su hdp tic gitta doanh nghiép, co
quan nha nudc va vién nghién cu sé gidp xay
dung nén tdng Al mang tinh md, chia sé, va bén
ving [7].

Nhu vay, dii con nhiéu han ché, Al dang tré
thanh dong luc then chdt gitp logistics Viét Nam
chuyén minh theo huéng thong minh, hiéu qui va
xanh héa chudi cung @ng, phtt hgp véi dinh huéng
phét trién kinh t€ s6 va muc tiéu Net Zero vio nim
2050[19].

4. Giai phap va khuy&n nghi thic ddy ng
dung ai trong logistics Viét Nam

Viéc tng dung tri tu€¢ nhan tao (Al) trong
logistics tai Viét Nam dang md ra ¢ hdi ning cao
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hiéu qua van hanh, gidm chi phi va phat trién bén
vitng. Tuy nhién, qué trinh ndy con gip nhiéu
thdch thitc vé von diu tu, ha tang dit liéu, nhan luc
va hanh lang phép ly. P€ thic ddy tng dung Al
trong nganh logistics, cAn trién khai ddng bo cic
gidi phdp & cd cAp vi mo (chinh sdch) va vi mo
(doanh nghiép).

4.1. Hoan thié¢n co ché, chinh sdch va ha ting
ditli¢u

P& hoan thién co ché&, chinh sich va ha ting
dit liéu chuyén ddi so trong logistics, theo tic gia,
trudc hét, Nha nude cAn hoan thién khung phép 1y
va chinh sdch hd trg chuyén d6i s6 trong logistics.
Viéc ban hanh Chién lugc qudc gia vé tng dung
Al trong logistics s& gitip dinh huéng dau tu va
tao moi trudng phdp ly minh bach cho doanh
nghiép. Bén canh d6, can xdy dung Hé sinh th4i
dir liéu logistics qudc gia, k€t ndi gitta doanh
nghiép, cdng, hang vin tdi va cd quan quan ly
nha nuéc nhiim hinh thanh ngudn dit liéu chuin
héa, phuc vu cho cdc thuit todn Al hoc va phin
tich hiéu qua.

Ngoai ra, cin phat trién ha ting s6 ding chung
(nén tdng ddm may, trung tAm dif liéu logistics, API
md) d€ gidm chi phi trién khai cong nghé cho cic
doanh nghiép nhé va vira - von chi€ém hon 80%
trong linh vuc logistics Viét Nam. Chinh phii ¢6 thé
khuyé&n khich cdc md hinh hdp tdc cong - tu (PPP)
trong viéc dau tr ha ting dif liéu va nén ting Al
phuc vu logistics xanh va thong minh.

4.2. Nang cao nding luc doanh nghiép va nguon
nhén luc

Doanh nghiép cin thay d6i tw duy qun tri, coi
Al khdng chi 12 cdng cu tw dong héa ma 13 nén ting
chié€n lugc gitp t6i uu toan b chudi cung Gng. Viéc
ting dung Al cin gin lién vdi chuyén d6i sd toan
dién, bao gdm chuin héa quy trinh, s6 héa dif liéu
va lién két giita cdc bo phan trong t3 chic.

DPong thdi, viéc dao tao va phat trién ngudn
nhan luc Al-logistics 12 y&u t6 then chot. Cac
trudng dai hoc va vién nghién cttu nén xay dung
chuong trinh do tao lién nganh vé Al va logistics,
k&t hgp 1y thuyét vé6i thuc tién doanh nghiép. Bo
Cong Thuong va B6 Gido duc & Pao tao cé thé
trién khai cdc chuong trinh hoc bdng, khéa huin
luyén k¥ su Al cho logistics, tuong t md hinh “Al

Academy” ctia Singapore hay “Al for Logistics”
ctia Lién minh chau Au.

4.3. Thiic ddy hop tdc va doi méi sang tao

Can x4y dyng mang ludi hop tic d6i mdi sing
tao Al trong logistics, k&t ndi gitta doanh nghié&p,
trudng dai hoc, vién nghién cttu va startup cong
nghé. Nha nu6c nén hd tr¢ hinh thanh trung tim
ddi méi sang tao logistics (Logistics Innovation
Hub) tai cdc khu vuc kinh t&€ trong diém nhu TP.
Hb Chi Minh, Hai Phong, Ba Ria - Viing Tau, dé
thtt nghiém va nhin rong cdc md hinh logistics
thong minh.

Bén canh d6, cdc quy diu tu trong nudc nén uu
tién tai tr¢ cho du 4n khdi nghiép vé Al trong kho
van, dinh tuy€n, quidn ly container va logistics
xanh, qua d6 thiic ddy hé sinh thdi d6i mdi sang tao
trong Iinh vuc nay. Viéc hgp tac véi cic tap doan
cong nghé quoc t& (nhu Google Cloud, Amazon
Web Services, IBM Watson) ciing gitip doanh
nghiép Viét Nam ti€p cin nén ting Al tién ti€n,
gidm chi phi nghién cttu va trién khai.

4.4. Dinh huéng phdt trién bén viing

Cudi ciing, viéc ng dung Al trong logistics cAn
gin lién v6i muc tiéu phat trién bén vitng va trung
hoa carbon. Céc giai phdp Al gitp t6i uu ha tuyé&n
van chuyén, du bio nhu cAu ning lugng va gidm
khi thdi CO, cin dugc uvu tién trong chi€n luge Net
Zero qudc gia. Pdng thdi, cic doanh nghiép
logistics nén cong bd bdo cdo phat trién bén vitng
c6 chi tiéu “Al xanh” (Green Al), nhim do ludng
tdc dong clia cong nghé dén hiéu qué ning ludng
va mdi trudng.

5.Ké&tluan

Trong bdi cinh Cach mang cong nghiép 4.0 va
qua trinh chuyén ddi s6 qudc gia, viéc ting dung tri
tué nhan tao (Al) trong logistics khong chi 1a xu
huéng tat y€u ma con la dong luc then chdt gitp
Viét Nam ning cao hiéu qua chudi cung tng, gidm
chi phi va phét trién bén vitng. Nghién citu di chira
rang, Al dang dugc Gng dung ngly cang sau rong
trong cdc khiu nhu dv b4o nhu ciu, toi utu héa van
tai, quin Iy kho bai va cham s6c khiach hang, qua
dé gitp doanh nghiép gia ting ning suit va kha
ndng canh tranh.

Tuy nhién, thyc trang cho thiy mifc do ttng dung
Al ctia cdc doanh nghiép logistics Viét Nam van
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con thap, tap trung chii yéu § céac tap doan 16n,
trong khi doanh nghiép nhd va vira con han ché vé
von dau tu, nhan Iyc va dit liéu. Piéunay ditra yéu
ciu cin c6 chinh sach hd trg ddng bo, dic biét trong
viéc hoan thién ha tang dif liéu logistics quoc gia,
khuyé&n khich d6i mdi sdng tao, va dao tao ngudn
nhan lyc Al - logistics chat lugng cao.

Vé xu huéng tuong lai, Al s& trd thanh nén
tdng c6t 161 cia hé thong logistics thong minh, hd

tr¢ ra quyét dinh chi€n ludc dua trén dit liéu thoi
gian thuc, ddng thdi thiic ddy logistics xanh huéng
t6i muc tiéu phét thdi rong bing “0” (Net Zero)
vao nim 2050. Do d6, can c6 sy phdi hop chit ché
gitta Nha nudc, doanh nghi€p va cd sd nghién ciu
- d30 tao dé tao dung hé sinh th4i logistics s toan
dién, qua d6 g6ép phan ning cao ning luc canh
tranh qudc gia vd hoi nhap hiéu qud vao chudi
cung ¥ng toan ciu W
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AI-DRIVEN SMART LOGISTICS
IN THE CCONTEXT OF INDUSTRY 4.0
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ABSTRACT:

This study examines the role, application mechanisms, and impact of artificial intelligence (Al)
in the development of smart logistics systems, logistics models capable of self-learning, self-
optimizing, and making data-driven decisions in real time. The findings reveal that Al offers
significant benefits across demand forecasting, transportation planning, supply chain optimization,
warehouse management, and customer service. Advanced technologies, including machine
learning, deep learning, computer vision, 0T, and natural language processing, have been
integrated into logistics operations to enhance accuracy, reduce costs, and improve
responsiveness to market fluctuations. However, the adoption of Al in Vietnam’s logistics sector
remains limited due to insufficient data infrastructure, high investment costs, and a shortage of
skilled technology professionals. Based on these insights, the study proposes strategic solutions
and development directions to promote effective Al adoption, aiming to build a smart, sustainable,
and green logistics ecosystem in Vietnam.

Keywords: artificial intelligence, smart logistics, supply chain, Iindustry 4.0, digital
transformation.
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