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Tém tit

Chuyén d6i s6 dang dan tr¢ thanh mot yéu td quan trong trong viéc cai thién hiéu qua chudi cung
g n6i chung va nang cao hiéu qua logistics dau ra ndi riéng ctia doanh nghiép. Cac cong nghé
thudng duoc Gmg dung trong qué trinh chuyén ddi sé nhu tri tué nhan tao (AI), dit liéu 16n (Big
Data), Internet van vt (IoT), cong nghé chudi khdi (Blockchain) gitip doanh nghiép t6i wu hoa
quy trinh 1ap ké hoach va ra quyét dinh, giam sat va cai thién quy trinh hoat dong ciing nhur ting
tinh bao mat va minh bach cho dit li¢u. Nghién ctru nay téng hop va phan tich céc tai li¢u hoc thuat
lién quan dén tac dong ctia chuyén ddi s6 d6i voi hidu qua logistics dau ra théng qua phwong phép
phan tich tong quan tai liéu c6 hé théng. Bang cach thong ké, hé théng hoa va phan tich cac két
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qua nghién ctru trude day, bai viet lam rd moi quan h¢ gitra cac cong nghé s6 va cac khia canh
quan trong nhu qua trinh van chuyén, luu kho,... trong logistics dau ra.

Twr khéa: chuyén doi so, hi¢u qua, hi¢u suat, logistics dau ra, tong quan tai li¢u c6 hé thong

IMPACT OF DIGITAL TRANSFORMATION ON OUTBOUND LOGISTICS
PERFORMANCE: A SYSTEMATIC LITERATURE REVIEW

Abstract

Digital transformation is gradually becoming a crucial factor in improving supply chain efficiency
in general and enhancing outbound logistics performance in particular. Technologies commonly
applied in the digital transformation process, such as artificial intelligence (Al), Big Data, the
Internet of Things (IoT), and Blockchain, help businesses optimize planning and decision-making
processes, monitor and improve operational procedures, and enhance data security and
transparency. This study synthesizes and analyzes academic literature related to the impact of
digital transformation on outbound logistics performance through a systematic literature review.
By compiling, systematizing, and analyzing previous research findings, this paper clarifies the
relationship between digital technologies and key aspects of outbound logistics, such as
transportation, warehousing, and more.

Keywords: digital transformation, outbound logistics, operational efficiency, performance,
systematic literature review

1. Giéi thi¢u

Trong bdi canh Cudc Cach mang Cong nghiép 4.0, chuyén ddi sb da trd thanh mot xu huéng
tat yéu va dong vai tro cot 16i trong hau hét cac linh vuc kinh té - xa hoi. Sy bung nd ciia cac cong
nghé tién tién nhu tri tué nhan tao (AD), Internet van vat (IoT), dir li¢u 16n (Big Data) va chudi khéi
(Blockchain) ¢3 md ra co hoi 16n trong viée tdi uu héa quy trinh van hanh, nang cao hiéu qua quan
ly, giam thiéu chi phi va cai thién toc d6 phan tmg véi bién dong thi truong.

C6 thé thay, hidu qua logistics dau ra thudng duoc danh gia dya trén cac yéu td nhu thoi
gian, chi phi, chét luong san phém, tinh linh hoat, kho bai,... Trong bai nghién ctru nay, nhém tac
gia s& phan tich anh hudng cta chuyén doi s6 dén cac khia canh nay dé tir d6 danh gia tac dong
ctia n6 dén hidu qua cta logistics dau ra.

Nhiéu nghién ciru trudc ddy di tap trung vao ung dung cac cong nghé sb trong logistics dau
ra, ddc biét 1a trong t6i wu hoa van tai, tu dong hoa quan ly kho va nang cao dg minh bach trong
chudi cung ung, bao gdm Al, Big Data, IoT va Blockchain. Tuy nhién, phan 16n cac nghién ctru
nay chi xem xét ting cong ngh¢ riéng 1€ (De Vass & cong su, 2018; Jum’a, 2023; Kamble &
Gunasekaran, 2020; Mohsen, 2023), ma chua c6 nhiéu cong trinh téng hop dé dua ra buc tranh
toan dién vé tac dong cua chuyén doi s dbi v6i hiéu qua logistics dau ra. Vi viy muc tiéu cua
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nghién ctru nay hé théng hoa cac cong nghé thuong duoc ing dung trong qua trinh chuyén ddi s6
va phan tich anh hudng cta nhitng cong nghé d6 dén hiéu qua logistics dau ra.

2. Co sé 1y thuyét
2.1. Tong quan vé chuyén déi so

Theo Ebert & Duarte (2018), chuyén d6i sb 13 qua trinh ap dung cac cong nghé tién tién
nhim ning cao ning suét, thuc day d6i méi sang tao va cai thién phic loi xa hoi. Theo Zhu & cong
su (2006), chuyén d6i s6 khong chi don thuan 1a viée sir dung cong nghé ma con bao gdm sy thay
d6i vé mo hinh kinh doanh va chién luge quan tri nham nang cao hiéu suat va gia tri cung tng.
Muc tiéu chinh cua chuyén ddi sb khong chi 1a nang cao hi¢u qua hoat dong ma con hod tro qua
trinh tai cdu tric t6 chire, téi uu hoa nguén luc va cdi thién quan h¢ véi cac bén lién quan trong va
ngoai doanh nghiép (Brynjolfsson & Hitt, 2000; Vial, 2019). Qua trinh niy bao gom viéc tich hop
cac cong ngh¢ hién dai nhu Big Data, Al, IoT, Blockchain va cac nén tang s6 khac nham tang
cuong kha nang hién thi, tu dong hoa va nang cao chét luong ra quyét dinh (Eckert & cong su,
2016).

2.2. Logistics ddu ra va cdc chi tiéu ddnh gid hiéu qud logistics ddu ra
2.2.1. Tong quan vé logistics dau ra

Theo Hoi ddng quan 1y Logistics ciia Hoa Ky, logistics dau ra duoc dinh nghia 1 qué trinh
lién quan dén viéc van chuyén va luu trir san pham tir cudi day chuyén san xuit dén nguoi tiéu
ding cudi cung. Logistics dau ra dugc xem 1a mot trong nhitng budc quan trong quyét dinh thanh
cong hay that bai trong quy trinh quan 1y quan hé khach hang néi riéng va chudi cung tng noi
chung. Khi phan biét logistics dau vao va logistics dau ra, Ernst & Kamrad (2000) nhdn manh ring
logistics dau vao tap trung vao “dong chay” nguyén vat liéu vao doanh nghiép san xuét trong khi
trong tAm cua logistics dau ra 1a quy trinh giao hang dén tay khach hang cudi cung. McCormack
& cong sy (2008) khang dinh rang hiéu qua ctia quy trinh giao hang cé tac dong cao hon dén hiéu
suat kinh doanh so v&i cac quy trinh khéc trong chudi cung tmng.

2.2.2. Céc chi tiéu danh gid hiéu qua logistics dau ra

Theo Christopher (2016), hiéu qua logistics dau ra thuong dugc phan anh qua kha ning giao
hang dung han, t6i uu héa chi phi va duy tri chat lugng dich vu. Nhimng yéu t6 nay gan b6 mat thiét
v6i viée xdy dung mang ludi phan phdi hiéu qua. Theo Menzter & cong su (2001), mot mang ludi
phan phéi dugc thiét ké hop 1y gitp cai thién hiéu qua hoat dong logistics nodi chung va van hanh
chudi cung tmg noi riéng, dong thoi nang cao kha ning thich mg trudc nhiing bién dong cua thi
truong. Chopra va Meindl (2019) da dé xut bo tiéu chi danh gid mang ludi phan phdi dya trén chi
phi va gia tri mang lai cho khach hang. Cac chi tiéu danh gia gia tri mang lai cho khach hang bao
gdm: thoi gian phan hoi (khoang thoi gian tir khi khach hang dit hang dén khi nhan duoc san
pham), tinh da dang cta san pham (s lugng san pham hodc c4u hinh khac nhau ma khach hang
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mong mudn co sin trong mang ludi phan phdi), tinh sén co cta san pham (xac suat mot san pham
c6 san trong kho khi khach hang dit hang), trai nghiém khach hang (mirc do dé dang khi khach
hang dit va nhan hang), thoi gian dua san pham ra thi trudng (kha ning cta doanh nghiép trong
viéc dua san pham dén tay khach hang mot cach nhanh chong va hiéu qua), kha ning theo déi don
hang (kha ning khach hang theo d5i don hang tir lic dit cho dén khi nhan dugc san pham), kha
nang hoan tra san pham (su thuan tién trong viéc khach hang tra lai hang hoa khong mong mudn
va kha ning ctia mang ludi phan phdi trong viéc xur Iy nhitng don hang hoan tra nay); va cac chi
tiéu danh gia chi phi bao gém chi phi tén kho, chi phi van chuyén, chi phi co s¢ vat chat va xir Iy
hang hoéa, chi phi thong tin.

Trong céac bai nghién ctru trude day, nhiéu tac gia da xdy dung cac hé thdng do luong khac
nhau nham d4nh gia hiéu sut logistics ndi chung va logistics du ra noi riéng. Theo Pulansari &
cong su (2024), hi€u qua cua qua trinh logistics dau ra thuong dugc danh gia qua mdt s6 tiéu chi
nhu chi phi (chi phi giao hang, chi phi lao dong, chi phi quan 1y), thoi gian giao hang, kha nang
luu trit, stre chia kho, chét lugng hang hoéa dugce giao,... Neely & cong su (1995), Garvin (1987),
Stalk (1988) va Schonberger (1990) phan loai cac chi s6 thanh bon nhom chinh: thoi gian giao
hang, chét lugng san phém duoc giao, tinh linh hoat (kha ning, thoi gian thay ddi san phém, dich
vu theo yéu cau cua khach hang khi don hang da duoc tiép nhan tir trudc) va chi phi giao hang. Co
thé thdy, hau hét cac tiéu chi danh gia trong cac bai nghién ctru nay déu co thé tim thiy trong bd
tiéu chi toan dién cua Chopra. Vi vay, viéc &p dung bd ti€u chi ctia Chopra trong danh gid mang
ludi phan phdi 1a mot phuong phap do luong hiéu qua logistics dau ra phi hop.

2.3. Tong quan vé chuyén doi so trong logistics diu ra

Chuyén d6i sb trong logistics dau ra dé cap dén viéc tmg dung cong nghé sd vao cac hoat
dong quan 1y, van hanh va t6i wu hoa quy trinh phan phdi hang hoa dén khach hang. Kayikci (2018)
khang dinh rang chuyén dbi sé trong logistics cho phép thong tin va giao tiép duoc truy cap moi
lac, moi noi, trén moi thiét bi va dudi moi hinh thire. Khi dit liéu va giao dich duogc thu thap, xtr
Iy hidu qua hon, cac hé thong thong minh c6 thé két ndi va twong tac véi nhau, tir 46 nang cao mirc
d6 chuyén ddi s6 cta toan b chudi cung img hodc mét quy trinh logistics cu thé. Viée ung dung
cong nghé s6 vao mang ludi logistics khong chi ting cuong kha nang phuc hdi va linh hoat, ma
con gitip doanh nghiép nang cao nang luc canh tranh bang cach cung cap dich vu van chuyén minh
bach va hiéu qua hon. Dic biét, chuyén ddi sb mot cach toan dién cac giai doan 1ap ké hoach, thu
mua, san xuat, phan phdi va hoan tra s& gbp phan t6i wu hoa quy trinh logistics, cai thién ludng
cong viéc va rit ngan thoi gian giao hang. Theo Hofmann & Riisch (2017), Wang & cong su
(2020), chuyén d6i so trong logistics du ra gitp doanh nghiép nang cao kha nang dap ung nhu
cau khach hang t6i wu hoa hoat dong van chuyén, giam chi phi logistics, dong thoi gop phan nang
cao tinh bén viing trong logistics dau ra thong qua viéc 4p dung cong nghé xanh, gitp giam khi
thai carbon va tdi wu hoa viéc st dung nguén luec.
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3. Phwong phap nghién ctru

Trong nghién ctru nay, nhom tac gia st dung phuong phap phan tich tong quan tai liéu c6 hé
théng. Muc tiéu ctia phuong phap nay 13 tong hop két qua nghién ciru ctia cac nha nghién ciru khéac
nhau vé chii dé chuyén ddi sb va logistic dau ra, phan tich va hé théng hoa cac cong nghé trong
qua trinh chuyén ddi s6 va tac dong cia timg cong nghé dén hiéu qua logistic dau ra.

Pham vi nghién ciru bao gdm cac bai bao nghién ciru va bai viét nghién ctiru thao luin vé
chuyén d6i sé va cac tmg dung cong nghé trong logistic dau ra trén thé gi6i, duoc xuit ban trong
19 nam tir 2005 dén 2024 va dugc viét bang Tiéng Anh. Nhém tim kiém tai liéu trén céc co so dir
liéu truc tuyén nhu ScienceDirect, Emerald, Taylor&Francis... voi cac tor khdéa bao gém
“digitalization”, “digital transformation”, “technology”, “outbound logistics”, “supply chain”,

9% <¢

“operational efficiency”, “performance”.

Sau khi chon loc tai 1iéu, nhém tac gia da téng hop dugc 60 bai nghién ctru, sau do6 tién hanh
phan tich thong ké mo ta va phén tich ndi dung nham tra 16i cac cdu hoi nghién ciru sau:

1) Céc cong nghé nao dong vai tro chinh trong qua trinh chuyén doi s6 anh huong dén hi¢u

qua logistic dau ra?

2) Céc cong nghé nay anh hudng nhu thé nao dén hiéu qua logistic dau ra?

4. Két qua nghién ctru

4.1. Phan tich thong ké mé ta

So hwong bai bao

ﬂ,
2005 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Nam

Biéu dd 1. S6 luong bai bao phan loai theo nim cong bd
Nguon: Nhom tac gia

Nhin chung, s lugng bai bao nghién ctru vé tac dong ciia chuyén doi s6 dén logistic dau ra
c6 nhiéu bién dong theo thoi gian. Ban dau kha thap, chi 01 bai vao nam 2005 va 2015 va sau d6
tang nhe 1én 02 bai nam 2016. Giai doan 2017-2019 6n dinh & muac 05-06 bai/nam, sau d6 giam
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nhe xubng 04 bai ndm 2020 trude khi bung nd véi 15 bai ndm 2021. Sau ndm nay, s6 luong giam
con 09 bai nam 2022 va duy tri & muc 06 bai/nam trong 2023-2024. Sy gia ting dot bién sb luong
bai nghién ctru vao nam 2021 c6 thé duoc 1y giai boi nhiéu yéu tb. Trudce hét, dai dich COVID-19
bung phat vao nam 2020 di tao ra nhitng gian doan nghiém trong dbi véi chudi cung ing toan cau,
budc cac doanh nghiép phai nhanh chéng chuyén ddi sé dé thich img véi bdi canh méi. Didu nay
da thuc day gidi nghién ctru tap trung nhiéu hon vao viéc danh gia tic dong cua chuyén doi sé dbi
v6i logistics dau ra, tir d6 din dén su gia ting dang ké sb lugng bai bdo vao nam 2021. Bén canh
do, trong giai doan nay, nhiéu chinh phu va t6 chirc quéc té di ban hanh cac chinh sach hd tro
manh m& nham thic déy qua trinh chuyén ddi sb trong moi linh vuc, tao dong luc cho ca doanh
nghiép va gi6i hoc thut nghién ctru vé chu dé nay. Ngoai ra, sy phat trién nhanh chéng cua cac
cong nghé tién tién nhu Al IoT, Blockchain va Big Data ¢4 mang lai nhiéu co hdi méi cho logistics
dau ra, cung cap ngudn dit liéu phong pha dé phuc vu nghién ctru. Khong thé khong nhic dén hiéu
(g tich lity tir cic nghién ctru trude do: giai doan 20172019 di ching kién mot lugng bai bao
6n dinh vé chu dé nay, tao tién d& cho su bung nd ciia nghién ctru trong nam 2021 khi linh vuc nay
dat dén mot mue do quan tam du lon.

Chéu A

17

Khic 31 Chau Au
Chiu Phi

Chau My

Khu vue két hop

Biéu d6 2. Phan loai bai bao nghién ctru theo chau luc
Nguon: Nhom tac gia

Béng 2 tong hop cac nghién ctru theo timg chau luc, phan anh sy quan tim rong rii cta giéi
nghién ciru trén toan cau. Nhém “Khac” chiém ty 1¢ 16n nhét, phan 4nh nhiéu nghién ctru ¢6 pham
vi toan cau. Chau A dimg thir hai v&i 17 bai nghién ctru, dic biét véi cac qudc gia nhu Trung Qubc
(04), Malaysia (04), Pakistan (03), Han Quéc (02) va An D¢ (02), cho thiy sy phat trién nghién
ctru manh m& tai khu vuc ndy. Cac khu vuce khac co s6 lugng bai nghién ciru thdp hon va tuong
d6i ddng déu: Chau Au (04), Chau Phi (03), Chau My (03), va cac khu vuc két hop (Chau Au,
Trung Pong, Bic My va Bic Phi, Nam Au, Nam A) (03). Chau Pai Duong c6 it nhat v&i 01 bai,
do s6 lugng qudc gia han ché. Nhom “Khac” chiém ty 1& 16n nhat trong cac nghién ctru vé tac dong
ctia chuyén ddi s6 dén logistics dau ra, phan anh xu hudng tiép can van dé trén quy mé toan cau
thay vi gi6i han trong pham vi mot quc gia hay khu vuc cu thé. Trude hét, logistics dau ra 1a mét
xich quan trong trong chudi cung tmg, von mang tinh lién két cao va phu thudc vao hé thdng van
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tai, kho bai, phan phéi xuyén bién gidi. Do do, viéc nghién ctru tac dong ciia chuyén ddi sé thuong
khong chi goi gon trong mot khu vuc ma huong tdi danh gia nhitng anh huong chung trén toan
cAu. Bén canh do, do su hoi nhap va toan cu hoa ngay cang sau rong, nhiéu thach thtc va giai
phap trong logistics dau ra mang tinh chit chung, khong bi rang budc béi dic thu riéng cua ting
khu vue. Diéu ndy lam cho viéc nghién ctru tic dong ctia chuyén doi s6 dén logistics dau ra thuong
c6 pham vi rong, dan dén sé luong nghién ciru trong nhom “Khac” cao hon so véi cac khu vuc
riéng 1¢&.

Bang 1. Phan loai bai bao nghién ctru theo s6 luong trich dan

S6 lwong trich din S6 nghién ciru
0-50 | 14
51-100 13
101 - 200 9
200 - 500 15
> 500 9

Nguon: Nhom tac gia

Béng 1 cho thay s6 lugng trich din trong cac tai liéu nghién ctru phan b rong tir mirc thip
dén cao, véi da sb tai liéu co sb lugng trich dan tir 200 dén 500 lan. Cu thé, co 14 bai duoc trich
dan tir 0-50 14n chiém ty 1¢ nho, cho thdy nhiéu tai lidu van dang trong giai doan dau duoc trich
dan. C6 13 bai ¢6 s lan trich dan tir 51-100 1an, phan 4nh mutc d6 anh hudng nhat dinh nhung
chwa dat mirc cao. Khi s6 lan trich dan ting, s6 lugng nghién ctru ¢6 xu huéng giam dan. C6 9 bai
duoc trich dan tir 101-200 lan, trong khi nhém 201-500 trich dan chiém sd lugng cao nhét véi 15
bai. Pang chu ¥, c6 9 bai nghién ctru vugt mde 500 trich dan, phan anh sy anh huéng manh mé
trong cong dong hoc thuat.

4.2. Cdc cong nghé dwoc ting dung trong qud trinh chuyén déi so6 anh hwéng dén hi¢u qud
logistics ddu ra

Bang 2. Phan loai cong nghé dugc tmg dung trong qué trinh chuyén d6i sé
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Cong nghé

Tai liéu tham khio

Blockchain

S6 lwgng bai

23

Singhry (2015), Mohanty & Shankar (2018), Kouhizadeh &
Sarkis (2018), Kim & Shin (2019), Sheel & Nath (2019),
Kawaguchi (2019), Hasan & cong su (2020), Mangla & cong
su (2020), Dumitrascu & cong su (2020), Queiroz & cOng su
(2020), Ada & cong sy (2021), Aslam & cong su (2021),
Bamakan & cong su (2021), Kayikci & cong su (2021), Park
& Li (2021), Saryatmo & Sukhotu (2021), Bekrar & cong su
(2021), Iyer (2021), Rauniyar & cong su (2022), Naclerio &
De Giovanni (2022), Oubrahim & cdng su (2023) va Perano
& cong su (2023)

IoT

19

Addo-Tenkorang & Helo (2016), Dweekat & cong su (2017),
Rezaei & cong su (2017), Majeed & Rupasinghe (2017), De
Vass & cong su (2018), Lee & cong su (2018), Khairuddin
& cong su (2019), Mangla & cong su (2020), Dumitrascu &
cong su (2020), Bamakan & cong sy (2021), Saryatmo &
Sukhotu (2021), Ding & cdng su (2021), Khan & cong su
(2022), Lee & cong sy (2022), Rehman Khan & cong su
(2022), Al-Khatib (2022), Oubrahim & cong su (2023),
Perano & cong su (2023) va Lee & cong su (2024)

Al

17

Singhry (2015), Asdecker & Felch (2018), Dumitrascu &
cong su (2020), Belhadi & cong su (2021), Benzidia & cong
su (2021), Pournader & cong su (2021), Saryatmo & Sukhotu
(2021), Toorajipour & cong su (2021), Rehman Khan &
cong su (2022), Sorooshian & cdng su (2022), Hendriksen
(2023), Nwagwu & cong su (2023), Oubrahim & cdng su
(2023), Perano & cong su (2023), Lee & cong sy (2024), Li
& cong su (2024), Yarlagadda (2024)

Big Data

16

Singhry (2015), Addo-Tenkorang & Helo (2016), Wang &
cong su (2016), Kache & Seuring (2017), Yu & cOng su
(2020), Mangla & cong sy (2020), Dumitrascu & cong su
(2020), Bag & cong su (2020), Bamakan & cong sy (2021),
Benzidia & cong sy (2021), Saryatmo & Sukhotu (2021),
Rehman Khan & cong sy (2022), Al-Khatib (2022),
Oubrahim & cong su (2023), Ali & Essien (2023), Lee &
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Cong nghé S6 lwong bai Tai liéu tham khao

‘cong su (2024)

Wu & cong sy (2005), Singhry (2015), Wang & cong su
Phan tich dif liéu: (2016), Dumitrascu & cdng su (2020), Queiroz & cOng su
Pién toan ddm may: (2020), Hallikas & cong su (2021), Bamakan & cong sy
Robot: IT: RFID: 16 (2021), Saryatmo & Sukhotu (2021), Giuffrida & cong su
5G...) (2022), Khan & cong su (2022), Oubrahim & cong su (2023),
Perano & cong su (2023), Zhao & cong su (2023), Lagorio
& cong sy (2023), Lee & cOng su (2024), Yarlagadda (2024)

Khac (Hoc may;

Ngudn: Nhom tac gia

Blockchain 1a mot trong nhirg céng nghé duoc nhic dén nhiéu nhat v6i 23 nghién ctru. IoT
va Big Data déu duoc dé cap lan lugt trong 19 va 16 nghién ctru. Bén canh d6, 17 nghién ciru chi
ra tAm quan trong ctia Al trong chuyén d6i s6. Robot va Hoc may ciing dong vai trd quan trong,
v6i 1an luot 4 va 4 nghién ciru nhan manh tim quan trong ctia chung. Ngoai ra, mot sd nghién ciru
cling dé cip dén cac cong nghé khic bao gom phén tich dir liéu, dién toan dam may, AGV,
CAD/CAM, IT, hop dong thong minh, cong nghé thong tin va truyén théng, cong nghé dicu chinh
ciu tric va tai nguyén, cong nghé hiéu qua vé chi phi, in 3D,... Nhu vay, tic dong cta chuyén doi
sd dén hiéu qua logistics du ra chu yéu dén tir 04 cong nghé chinh: Al IoT, Blockchain va Big
Data.

Blockchain ngay cang thu hat su quan tdm trong linh vuc logistics dau ra, phan anh xu hudng
s6 hoa chudi cung tng va nhu cau tdi wu hoa quy trinh van hanh trén pham vi toan cau. Blockchain
14 c4c khoi dit ligu duge ma hoa va két ndi véi nhau thanh mot chudi, cho phép luu trit va chia sé
dir lidu giao dich mot cach an toan, minh bach va khong thé thay doi giita cac bén lién quan trong
chudi cung tng (Casino & cong sy, 2019). Cong nghé nay hoat dong dwra trén nguyén Iy lién két
cac khéi thong tin (blocks) bang cac thuét todan ma héa manh, trong dé6 mdi khdi chira théng tin
giao dich va dugc lién két véi khdi trude do, tao thanh mot chudi thong tin (chain) khong thé bi
chinh sira ma khong dé lai diu vét (Kouhizadeh & Sarkis, 2018). Theo Biswas & Gupta (2019),
Blockchain cho phép moi giao dich dugc xac thyc va luu trit phan tan trong toan mang ludi ma
khong can mot co quan trung gian kiém soat, dam bao tinh toan ven va minh bach cua dir licu.
Diéu nay gitp giam thiéu rui ro gian l4n, sai léch thong tin va ting niém tin gitra cac doi tac
(Queiroz & cong su, 2019).

IoT 12 mdt mang ludi cac ddi tuong vat 1y dugc gén v6i cac cam bién, phﬁn mém, bd vi xur
Iy va cac cong nghé khac, cho phép cac thiét bi nay két nbi va trao doi dir liéu thong qua mang
Internet ma khong can su can thiép truc tiép ctia con nguoi (Atzori & cong su, 2010). Cac thiét bi
IoT c6 kha nang tu dong nhan di¢n, thu thap va truyén dit liu vé trang thai, vi tri va diéu kién van
hanh ciia cac d6i tugng vat 1y trong chudi logistics, nhd d6 tao ra dong thong tin lién tyc va chinh
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x4c vé cac qua trinh thuc té (Ben-Daya & cong su, 2019). Theo Kamble & cong su (2019), cac
thanh phan co ban cu thanh hé théng IoT bao gdm: (1) Thiét bi dau cudi, nhu cam bién, thiét bi
dinh vi, may quét RFID, va cac hé thong diéu khién tich hop; (2) Mang truyén thong, dam bao kha
nang két ndi va truyén dit liéu giira cac thiét bi va trung tdm dit liéu; va (3) Hé théng xur 1y va phan
tich dir liéu, noi dir li¢u thu thap duoc luu trir, phan tich va st dung cho cac muc dich quan tri va
van hanh. IoT cling dugc phan loai thanh nhiéu dang dya theo chirc nang va ing dung cu thé, nhu
IoT cong nghiép, IoT tiéu dung va IoT trong chudi cung ung va logistics (Ben-Daya & cong su,
2019; Tu & cong su, 2018).

Al 13 kha ning ctia mot hé thdng trong viéce tiép thu tri thirc bang cach phan tich dit liéu tir
moi trudng bén ngoai va st dung nhiing tri thirc da thu nhan dé diéu chinh hoic 1ap ké hoach méi
nham tmg pho véi nhing thay d6i ctia méi truong (Grover & cong su, 2020). Kha nang xir 1y thong
tin cta cac hé théng Al ¢6 thé duge danh gia thong qua ba cép do IPT, bao g@)m khai thac, mé rong
va kham pha (Haefner & cong su, 2021). Céac cép dd nay cho théy muc do Al c6 thé thay thé hoac
bd tro cho qua trinh ra quyét dinh cua con nguodi. Theo Belhadi & cong su (2021), cac k¥ thuat
khai thac, bao gé)m hoc may, dit liéu 16n, t8i wu hoa manh mé, logic va m6 hinh mo (FL), 1ap trinh
ngﬁu nhién va lap luan dya trén biéu dién tri thirc, giip vuot qua cac han ché vé xir 1y thong tin
nhan thirc, ho tro phan tich dit liéu 16n va phat hién cac mau quan trong. Trong khi d6, céc k¥ thuat
m¢& rong, nhu thuat todn mang, 1y thuyét tap tho va phan cum dua trén cay, thic déy su tuong tac
gita con ngudi va may moc, tao ra nhiing y tuéng moi phuc vu qua trinh phan tich van dé. Cubi
cung, cac k¥ thuat kham pha bao gé)m nhitng thuat todn Al tién tién nhu hé théng dua trén tac tu,
diéu khién dy doan m6 hinh, ty dong héa quy trinh bang robot va thi giac may tinh, gop phan do6i
méi cach tiép can van d¢, nang cao kha ning tim kiém va danh gia giai phap, dong thoi thic day
qué trinh tao mau nhanh trong cac hé thong théng minh.

Richard & cong su (2011) trong bdo céo cua IDC (International Data Corporation) da dinh
nghia Big Data nhu mét thé hé cong nghé va kién triic méi, cho phép cic doanh nghiép tan dung
khdi luwgng dir liéu khong 16 tir nhiéu ngudn khac nhau théng qua cic quy trinh thu thap, kham
pha, luu trir va phan tich véi toc do cao. Gantz & Reinsel (2011) cing v6i Richard, Matthew &
Carl (2011) da xac dinh nam dac diém chinh cua Big Data, dugc goi 1a m6 hinh 5Vs, bao gém tinh
da dang (Variety), toc d6 thu thap (Velocity), dung luong luu trit (Volume), do tin ciy trong phan
tich (Veracity) va gia tri mang lai cho doanh nghiép (Value-adding). M6 hinh nay nhdn manh rang
Big Data khong chi ¢6 kich thudc khong 16 ma con doi héi tdc do xtr Iy nhanh va kha nang phan
tich dir liéu phtrc tap, vuot xa nang luc cta cac hé thong quan 1y co sé dir liéu truyén théng (Mayer-
Schénberger & Cukier, 2013). Cac cong nghé cbt 161 ciia Big Data c¢6 thé ké dén nhu dién toan
dam may, gitp luu trir va xir Iy dir liéu 16n ma khong can dau tu ha tang vat 1y, va hé thong quan
Iy co sé dit liéu chinh ti wu hoa viée luu trit, loc va truy xudt dir lidu.
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Bang 3. So sanh 04 cong nghé chinh dugc Gmg dung trong qua trinh chuyén ddi sé anh hudéng

dén hiéu qua logistics dau ra

Al Big Data

Tiéu )
i Blockchain IoT
chi
Cong nghé s6 cai  Mang ludi cac thiét
phan tan cho phép  bi vat 1y duoc tich
Khi ghilaivaluutrit  hop cam bién, phan
al . . \ A N A L Al
o giao dich an toan, meém va két noi
niém

thé thay doi giita cac va trao d6i dir liéu tu

bén lién quan. dong.

minh bach, khong  Internet dé thu thap

Kha nang ctah¢  Tép hop cac phuong
thdng may moc trong phép va cong nghé dé
viéc phan tich va dua thu thap, luu trir, xu

ra quyét dinh thong 1y mot khéi lugng 16n
minh dua trén dir dit lidu c6 toc do va
ligu. d6 phuc tap cao.

Ghi nhan va xac thyc Thu thap dir liéu tr
giao dich; ddm bdo moi truong vat ly (vi
Chirc  tinh minh bach, an tri, nhiét do, tinh
ning toan, khong thé sita  trang hang hoa);
chinh  ddi dir liéu; thuc  truyén dit liéu theo
hién hop ddng thong thoi gian thuc vé hé
minh. thdng trung tAm.

Phan tich, hoc hoi tir

i ; uan ly, xu ly va khai
dir liéu dé du bao, ra Q, z’ n Y 2 A
.. Z. thac dit liéu khong 16
quyét dinh; to1 uvu N N ,
T, R tir nhiéu nguon khac
hoa cac hoat dong 2y ea
, . nhau dé€ phat hién cac
phuc tap ma con . ; .
o .. md hinh, xu huéng va
nguoi kho thyc hién R e,
N i thong tin hitu ich.

hi¢u qua.

S6 cai phan tdn, ma  Cam bién, thiét bi

Mang no-ron nhan
tao, hoc may, hoc  Dién todn dam may,
sdu, thuat toan toi vu  hé thong quan 1y co
hoa, hé théng datac  so dir li€u chinh,...
nhan.

Con \
h? hoa, hop déng thong RFID, WiFi, 5G, hé
nghé .
A’g N minh, thuat toan thong phan tich dir
cot 101 N R o
dong thuan. lidu tich hop.
Tinh ohi tap ¢ Két nbi da dang thiét
inh phi tap trung, TR
bac ) b tep ] % b1 vat 1y voi kha
2 minh bach, bao mat N o
diém R . nang thu thap dir
..  cao, khong thé stra L .
PO liu lién tuc va
R doi dir 1iéu da ghi N ..
bat - truyén theo thoi gian
nhan.

thuec.

Kha ning tu hoc va  Xur 1y khéi lugng di
ra quyét dinhma  liéu cuc 16n véi toc
khong can lap trinh do cao, phat hién
chi tiét, lién tuc cai  thong tin an tir dit liéu
thién hiéu suat qua  phtc tap va phi cau
dir liéu moi. truc.

Nguon: Nhom tac gia

Nhu vay, su khac biét rd rét gitta cadc cong nghé nam & chire nang c¢dt 16i: Blockchain huéng

vé bao mat va xac thuc giao dich; IoT tap trung vao gidm sat va thu thap dir li€u; Al thién vé phan

tich va ra quyét dinh; Big Data ¢am nhan khau tong hop va phén tich khéi lwong 16n thong tin.

Bén cong ngh¢ nay tao thanh magt hé sinh thai cong nghé s6 hoan chinh, hd tro 1an nhau dé nang

cao hi€u qua van tai, kho bai va giao nhan trong logistics dau ra.
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4.3. Anh hwéng ciia cic cong nghé chinh trong qud trinh chuyén doi sé dén hiéu qua logistics

dau ra

Bang 5. Tac dong cua cac cong nghé chinh dén hiéu qua logistics dau ra

Cong nghé

Tac dong dén hiéu qua
. Tiéu chi tac dong
logistics dau ra

- Thi wu hoa tuyén duong van chuyén, ) ) o i
giam chi phi v thoi gian giao hang, Gia tri cho khach hang: Thoi gian phan

hdi, Tinh sin c6 cta san pham, Thoi gian
- Du bao nhu cau gitp quan 1y ton kho dua ra thi truong

Al
t6t hon, tranh thiéu hodc du hang. .
X ) i . Chi tiéu chi phi: Chi phi van chuyén, Chi
- Ty dong hoa quy trinh kho gilip tang ;14 kho, Chi phi thong tin
toc do xur ly don hang.
- Giam sat thoi gian thyc cua hang hoa
trong qua trinh van chuyén. Gia tri cho khach hang: Kha ning theo di
- Cai thién quan 1y kho bang cach theo don hang, Trai nghiém khach hang, Tinh san
IoT ddi vi tri va diéu kién luu trir san pham. c6 cua san pham
- Ting cudng d chinh xéc cua giao Chi tiéu chi phi: Chi phi ton kho, Chi phi
hang théng qua cam bién va hé thdng van chuyén, Chi phi thong tin
GPS.
- Minh bach chudi cung g, giup theo .
6 N 1}11 uhf’% g g7up . Gia tri cho khach hang: Kha nang theo doi
0i nguon goc hang hoa va giam gian
14 & g g g g don hang, Trai nghiém khach hang, Kha
an. .
Blockchain ndng hoan tra sdn pham
- Céi thién hop dong thong minh, git , L
o, P g , g. ) g‘ P Chi tiéu chi phi: Chi phi thong tin, Chi phi
tw dong hoa thanh toan khi giao hang e A ;
. R co s& vat chat va xu Iy hang hoa
hoan tat.
Gia tri cho khach hang: Thoi gian phan
- T6i wu héa hiéu suit giao hang nho hdi, Thoi gian dua ra thi truong
Big Data phan tich dir lidu vé tuyén dudng va thoi

Chi tiéu chi phi: Chi phi van chuyén, Chi

gian van chuyén.
phi thong tin

Nguon: Nhom tac gia

Qua bang trén, c6 thé thiy rang Al la cong nghé ndi bat nhat vé tdi uu hoa toan dién chi

phi van hanh va nang cao gia tri cho khéach hang, vi n6 dong thoi tdc dong dén nhiéu yéu td quan
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trong nhu quan 1y hang ton kho, qua trinh van chuyén, luu chuyén thong tin, tir d6 gitp rat ngin
thoi gian phan hoi, thoi gian dua san pham ra thi trudng nhanh nhit, ddng thoi dam bao tinh sin
c¢6 cua san pham. IoT tap trung manh vao giam sat, theo ddi don hang va nang cao d6 chinh xéac
trong qué trinh van hanh, ndi bat trong viéc gitp khach hang theo ddi don hang, dam bao tinh sin
c6 ctia san phdm, nang cao trai nghiém khach hang, dong thoi giup doanh nghiép giam chi phi ton
kho va van chuyén nho kiém soét chat ché. Blockchain ¢6 wu diém vé tinh minh bach va bao mat
thong tin, dong vai tro quan trong trong viéc theo doi don hang, cai thién trai nghiém khach hang,
va dic biét hd tro hoan tra san pham mot cach hiéu qua, ddng thoi giup giam thiéu chi phi lién
quan dén quan 1y hop ddng, giao dich, va co so vt chit, xir Iy hang hoa. Big Data tuy pham vi hep
hon nhung hiéu qua cao trong viéc phan tich, du bao dé tdi uvu hoa van chuyén, giup rut ngin thoi
gian phan hoi va thoi gian dua san pham nhanh chong ra thi truong, dong thoi giam chi phi van
chuyén va thong tin.

Al bao gé)m cac cong ngh¢ nhu mang no-ron nhan tao (ANNs), md hinh m¢ (FL), khai thac
dir liéu va may vector hd tro (SVMs), hé théng da tac nhan (MASs) va thuat toan t6i uu hoa tuyén
duong van chuyén. Nhitng cong nghé niy dong vai trd quan trong trong viéc tdi vu héa hiéu qua
logistics dau ra, gitip doanh nghiép nang cao hiéu suat giao hang va tdi wu héa chudi cung tng
(Toorajipour & cong s, 2021). Al hd trg dy doan tinh trang tic nghén giao thong thong qua phan
tich dit liéu thoi gian thuc, tir d6 lwa chon tuyén dudng t6i wu nham rt ngin thoi gian van chuyén
va nang cao hiéu suit giao hang. Bén canh do, viéc ing dung Al trong logistics ching cudi gitip
t6i uu hoa 16 trinh, cai thién thoi gian giao hang va giam chi phi nhién liéu, gop phan nang cao
hiéu qué van hanh téng thé (Yarlagadda, 2024). Al co thé nhan dién xu hudng tiéu dung, du bao
su thay d6i trong nhu cau khach hang, tir d6 giup doanh nghiép diéu chinh ké hoach san xuét va
tdn kho hiéu qua, gidm thiéu tinh trang du thira hoac thiéu hut dé dam bao tinh sin co6 cua san
pham. (Belhadi & cong su, 2021). Cac cong nghé con clia Al nhu hoc may (Machine Learning) va
hoc séu (Deep Learning) hd trg tdi wu hoa ton kho va phat hién sy ¢d trong chudi cung ing. Pong
thot, xtr Iy ngdn ngit ty nhién (NLP) va nhan dién hinh anh gitp tu dong hoda quy trinh, nang cao
kha ning giam sat kho hang va giao tiép giita cac ddi tac (Pournader & cong sy, 2021). Trén thyc
té, FedEx sir dung Al dé phan tich dir liéu thoi gian thyc, giup du doan nhu cau van chuyén va tbi
uu hoa tuyén duong giao hang. Cong ty da tich hop hé thong Al vao trung tim van hanh, gitp xéac
dinh cac tuyén duong ngan nhat dya trén diéu kién giao thong va thoi tiét. Nho d6, FedEx di giam
dugc 20% chi phi van hanh va tang toc do giao hang trung binh 1én 30%, dong thoi cai thién dang
ké trai nghiém khach hang (Forbes, 2024). Ngoai ra, h¢ thong "Anticipatory Shipping" ciia
Amazon st dung Al dé du doan nhu cAu mua hang dya trén dir liéu lich st mua sdm va xu hudng
tiéu dung. Khi xac dinh dugc san phém c6 kha nang ban chay tai mot khu vuc, Amazon s€ tu dong
diéu phdi hang hoa dén cac trung tim phan phdi gan nhit trude khi c6 don dit hang, gitip rat ngan
thoi gian giao hang xubng chi con vai gio. Piéu nay giup Amazon duy tri loi thé canh tranh trong
thuong mai dién tr (Logistics Viewpoints, 2023).
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IoT cai thién chudi cung tmg thong qua kha ning giam sat va toi wu hoa van hanh bang dir
liéu cam bién. Céc thiét bi IoT giup doanh nghiép theo di vi tri, nhiét do va trang thai cua hang
hoa theo thoi gian thuc, tir d6 cai thién kha ning theo ddi don hang va giam thiéu sai sot va ton
that trong van chuyén va luu kho (Lee & cong su, 2022; Al-Khatib, 2022). Hon nira, IoT tang hi¢u
suat kho béi thong qua tu dong hoa, gitp tdi uvu héa quy trinh van chuyén va phan phdi hang héa
bang cach tich hop cam bién thong minh va hé théng Al dé ty dong diéu chinh hoat dong kho va
phuong tién van tai (Dweekat & cong su, 2017). Theo Lee & cong su (2017), [oT con giap tang
cudng tinh minh bach trong hé thdng quan 1y kho hang va kiém ké hang hoa thong qua kha ning
giam sat va thu thap dit liéu tu dong. Dong thoi, trong qua trinh giao hang, IoT ciing c6 thé dé xuit
cac tuyén dudng giao hang t6i wu thong qua GPS va dir liéu thoi gian thuc nhu thoi tiét, tinh hinh
giao thong, ... tir d6 gitp t6i uu hoa thoi gian va chi phi giao hang (Aimi & cong su, 2019). Mot
s6 tng dung dién hinh ctia IoT c6 thé ké dén nhu DHL d4 trién khai hé thong cam bién IoT dé theo
ddi vi tri, nhiét d6 va d6 4m cua hang hoda trong thoi gian thyc. Diéu nay dac bi€t quan trong dbi
v6i nganh dugce phém va thuc phém dong lanh, noi diéu kién bao quan c6 thé anh hudng tryc tiép
dén chat lugng san phdm. Nho vao IoT, DHL dé giam thiéu thiét hai do hu hong hang héa va cai
thién dang ké do tin cay cua dich vu (DHL, 2024). Ngoai ra, cong ty van tai bién Maersk sir dung
hé thong IoT dé theo ddi trang thai ctia container trong sudt hanh trinh trén toan cau. Cac cam bién
gitip khach hang giam st vi tri va tinh trang hang héa trong thoi gian thuc, dong thoi canh bao
néu c6 bat ky su ¢d nao xay ra, chang han nhu thay d6i nhiét do dot ngot trong cac container dong
lanh. Piéu nay giup cai thién do chinh xac ctia giao hang va giam thiéu ton that hang hoa (Maersk,
2023). Tesla da tich hgp cong nghé IoT vao cac dong xe tai dién ty hanh dé theo ddi va tdi uu hoa
hiéu sudt van hanh. Cac cam bién théng minh gitip giam sat tinh trang phuong tién, du doan 18i k§
thuat va ty dong diéu chinh hé théng 14i @& dam bao an toan. Nho do, Tesla khong chi t8i wu hoa
quy trinh van chuyén ma con giam chi phi bao tri va ning cao hiéu suat sir dung xe tai (Forbes,
2019).

Blockchain c6 tic dong manh m& dén tinh minh bach va truy xuat ngudn gbc trong chudi
cung tng. Viéc Gmg dung cong nghé nay gitip tao ra mot hé thong dir lidu khong thé thay doi, dam
bao tinh chinh x4c va bao mat cao trong cac giao dich. Nho d6, doanh nghiép c6 thé theo doi chi
tiét vé ngudn gdc nguyén lidu, quy trinh san xuat va van chuyén, giam thiéu riii ro gian 1an va cai
thién sy tin tuong tir khach hang (Saryatmo & Sukhotu, 2021). Nhiing tmg dung thyc té cua
Blockchain da mang lai nhiéu loi ich rd rét. Chéng han, chuong trinh IBM Food Trust cua Wal-
Mart da gitip rat ngan thoi gian truy xuat nguon gdc thuc pham tir 6 ngay xudng con 2.2 gidy, gop
phan dam béo an toan thuc phdm va giam that thoat trong chudi cung tmg (Park & Li, 2021). Dac
biét, sy két hop giira Blockchain va hgp dong thong minh (smart contracts) gitp tu dong hoa nhiéu
quy trinh, tir xtr Iy don hang, kiém ké kho dén quan 1y logistics, tiét kiém thoi gian va chi phi dang
ké (Queiroz & cong su, 2020). Khi cac diéu kién trong hop dong dugc dép tung (hang hoa dén
dung noi, dung thoi gian), thanh toan s& tyr dong thyuc hién ma khong can bén trung gian. Diéu nay
gitip tang tdc do xur 1y giao dich, giam chi phi hanh chinh va han ché tranh chip giita cac bén
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(Kayikei & cong su, 2021). Maersk va IBM da phat trién nén tang TradeLens dua trén Blockchain
dé s6 hoa va bao mat dit liéu van chuyén hang hoa. Hé théng nay gitip ty dong hoa quy trinh xéac
nhan va chia sé thong tin giira cac bén lién quan, tir nha van chuyén dén cang bién va hai quan.
Két qua 1a thoi gian xtr 1y thu tuc logistics duoc rit ngin dang ké, giam thiéu sy cham tré trong
chudi cung tmg toan cau (Maersk, 2022). Cong ty kim cuong De Beers sir dung Blockchain dé
theo ddi ngudn gdc kim cwong, dam bao tinh minh bach va ngin chan tinh trang budn ban kim
cuong xung dot. Nho vao hé thdng nay, khach hang c6 thé kiém tra toan bd hanh trinh cua vién
kim cwong tir mo khai thac dén cira hang, gitp ting do tin ciy va gia tri san pham trén thi trudng
(De Beers, 2024).

Big Data gitip ting cuong kha niang phan tich va tdi wu hoa logistics dau ra , giup doanh
nghiép xur 1y khéi luong 16n dit liéu tir nhiéu ngudn dé dua ra quyét dinh dua trén dit lidu thay vi
phdéng dodn (Bamakan & cong su, 2021). Bén canh do, cong nghé nay ho trg giam thiéu rui ro va
chi phi van hanh thong qua phan tich dy bdo, giup cac cong ty phat hién sém nhitng rui ro trong
qué trinh logistics dau ra (Mangla & cong su, 2020). Ngoai ra, tuong ty nhu IoT, Big Data ciing
hd tro t6i wu hoa tuyén duong giao hang thong qua dit liéu tinh hinh giao thong, dit liéu thoi tiét.
Pong thoi, cong nghé nay ciing gitp ting cuong kiém soat tinh trang hang hoa theo thoi gian thuyc,
cho phép theo doi céc thong s6 cua hang hoa nhu nhiét d9, do 4m, 4nh sang, d) rung,... Hay cong
nghé SmartyStreets cho phép timg dung Big Data dé chuan héa dia chi giao hang véi cic cong cu
trang web va cac API duogc dﬁy du tai liéu dé xac thuc va chuan hoéa dia chi (Mangla & cong su,
2020). Mot doanh nghiép dién hinh 1a UPS di két hop Big Data v6i Al dé phan tich dit lidu giao
thong theo thoi gian thuc. Hé thong nay gitp du doan cac sy ¢d giao thong, xac dinh tuyén duong
t6i wru va diéu chinh lich trinh giao hang linh hoat. Nho vao d6, UPS da giam déng ké thoi gian di
chuyén va tiét kiém chi phi nhién li¢u, déng thoi nang cao hi¢u suét van hanh (Digitalefynd, 2025).

5. Két luin

Duya vao két qua nhom téc gia tong hop duoc, ¢6 thé khang dinh trong nhiing ndm qua céc
nghién ctru vé tic dong cua chuyén d6i s6 dén hiéu qua logistic dau ra twong d6i da dang va phong
phii. Cac cong nghé nhu Al Big Data, IoT, Blockchain 1a nhitng yéu té gitip ning cao gia tri mang
lai cho khach hang dong thoi cai thién chi phi logistics va chudi cung tmg. Cac nghién ctru trong
linh vuc ndy d mang lai gia tri 1y luan va thyuc tién, gop phan dinh hudng chién luoc chuyén doi
s0 va nang cao hiéu qua logistic dau ra trong bdi canh kinh té sb. Trong twong lai, cac nghién ctru
c6 thé tap trung vao danh gia dinh luong vé hiéu qua chuyén ddi s6 trong logistics dau ra, thay vi
chi ding lai & phan tich 1y thuyét hay khao sat y kién chuyén gia. Viéc sir dung dit lidu thuc té tir
doanh nghiép dé do luong tac dong ciia Al Big Data, IoT, Blockchain, ... s& gilip cung cp bang
chimg 6 rang hon vé loi ich ctia chuyén ddi sb trong logistics, va rong hon 1a trong chudi cung
ung.
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