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TOM TAT

Phdt trién chudi cung tng xanh la xu huéng tdt yéu va la
vdn dé mang tinh cdp thiét déi véi cdc doanh nghiép trén toan
cdu. D€ cé thé hoan thién muc tiéu xanh héa chudi cung irng,
qudn tri kho xanh la mdt trong nhitng nhiém vu ddu tién ma
doanh nghiép cdn dat dwoc. Nghién civu stv dung phwong phdp
phdn tich trdc lwong thw muc bang phdn mém Excel va
VosViewer nhdm khdm phd cdc nghién civu vé qudn tri kho xanh,
vdi 93 dn phdm nghién cttu dwoc truy xudt tir co sé dir liéu
Scopus va céng cu Google Scholar trong giai dogn 2000 dén
2024. Két qud cho thdy cdc nghién ctru c6 chi dé qudn tri kho
xanh dang cé xu hwdng tdng, ddc biét tdng manh sau ndm 2021.
Ndm xu hwéng nghién civu chinh dwoc quan tdm nhiéu trong bo
dit liéu cdc nghién ciru dwoc thu thdp la (1) Hoat dong trong kho
xanh (2) Thiét ké kho hang xanh, (3) Hé théng qudn ly kho hang,
(4) bdnh gid hiéu sudt kho xanh va (5) Péng lwc thwe hién kho
xanh. Nghién citu ndy chi st dung ngudn dir liéu tir Scopus va
Google Scholar nén két qud phdn tich cé thé chwa bao qudt dwoc
toan bé cdc dn phdm da xudt bdn. BE tdng tinh khdch quan clia
két qud nghién ciru, dinh hwéng nghién ctru trong twong lai ctia
nhém tdc gid la tién hanh b6 sung div liéu tir cdc ngudn dir liéu
uy tin khdc.

ABSTRACT

Developing green supply chains is an inevitable trend and a
pressing issue for businesses worldwide. To achieve the goal of
greening the supply chain, green warehouse management is one
of the first critical tasks to address. This study employs
bibliometric analysis using Excel and VosViewer software to
explore research on green warehouse management, based on 93
research publications retrieved from the Scopus database and
Google Scholar during the period from 2000 to 2024. The
findings reveal that research on green warehouse management
has been increasing, with a notable surge after 2021. Five major
research trends have been identified within the collected studies:
(1) Green warehouse operations, (2) Green warehouse design,
(3) Warehouse management systems, (4) Green warehouse
performance evaluation, and (5) Drivers of green warehouse
implementation. This study exclusively utilizes data from Scopus
and Google Scholar, which may limit the comprehensiveness of
the analysis regarding all published works. To enhance the
objectivity and breadth of the research findings, the authors plan
to incorporate additional data from other reputable sources in

future studies.
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1. Giéi thiéu

Hién nay, kho bai 1a mot mét xich
khong thé thiéu trong hé théng logistics
cia doanh nghiép. Kho bai dong vai tro
trung gian quan trong gitra cac thanh vién
trong chudi cung ng, anh hwéng dén chi
phi ctia chudi cung &ng va chit lwong dich
vu trong chudi (Kiefer va Novack, 1999).
Sw tang tredng manh mé cua cac nén tang
thwong mai dién t&r va nhu cdu tang cao
vé tinh tuy bién dai ching trong nhirng
nam gin day da khién cic doanh nghiép
can phai mé rong mang lwéi kho hang dé
c6 thé phuc vu khach hang hiéu qua va kip
thoi (Bartolini, Bottani, & Grosse, 2019).
Trong thoi ky dai dich Covid-19, nhu ciu
vé kho bii va trung tim phan phoi khéng
nhitng gidm ma con ting dang ké (Butt &
Alghababsheh, 2023).

Tai Trung Qudc, tir ndm 2023, nhu
ciu vé kho hang cua cac nén tang thuwong
mai dién tir da quoc gia nhw Sheln, Temu,
AliExpress va Tiktokshop, tdng manh do
suw chuyén d6i mo hinh kinh doanh ctia cac
doanh nghiép tai dit nwéc ty dan nay theo
bao cao ctia Coldwell Banker Richard Ellis
Trung Quéc (CBRE, 2024). Nhin thic
dwgc tAm quan trong cta kho trong chudi
cung ng, cic doanh nghiép tai Viét Nam
va quoc té ngay cang quan tim va chu
trong dén van dé quan tri kho hang trong
quan tri chudi cung rng.

Trong b6i cAnh m&i dé cao chién lwoc
phéat trién bén virng, thwc hién logistic
xanh la mét xu hwéng tat yéu cia nganh
logistics trong nwéc va quéc té. D€ c6 thé
xanh hoa logistics thi doanh nghiép can
phai tién hanh xanh héa cac hoat déng
logistics, dac biét la hoat dong van tai va
kho bai (Poan Thi Hong Anh, 2020). Khi

thai trong qua trinh thwc hién cac hoat
dong trong kho chiém dén 11% tong
lwong khi thai dwgc tao ra béi nganh
logistics trén toan thé gidi, theo Doherty
& Hoyle (2009). Néu khong thwc hién
chuyén déi xanh v&i kho bai, nhiéu doanh
nghiép logistics sé gap nhiéu kh6 khan
trong boi canh nén kinh té dang thuc day
tang truedng theo xu hwéng xanh hoa va
phat trién bén virng.

Mic du vin dé xanh héa kho bai da
thu hat nhiéu sy chd y tir nhitng nha
nghién ctru, nha hoach dinh chinh sach
nhung tinh dén thoi diém hién tai, van
con khoang tréng nghién ctru quan trong
trong viéc tong hop va phin tich toan dién
cac xu hwéng vé chu dé quan tri kho xanh
tai Viét Nam. Nghién ctru nay sé gidi quyét
van dé trén bang cach tra 1oi hai cu hoi
nghién ctru: (1) Cac xu hwdng nghién ctru
hoc thuat hién nay va cac linh vwc chinh
ctia quan tri kho xanhla gi? (2) Thuctrang
cta cac nghién cru vé quan tri kho xanh
ra sao? D€ c6 thé cung cdp mdt cai nhin
tong quan vé cac nghién ctru quan tri kho
xanh, nhom nghién ctru st dung phwong
phap tric lwong thu muc, v&i cong cu
Excel va VosViewer dé€ phan tich cic 4n
phdm nghién ctru c6 thoi han xuét ban tie
nam 2000 dén 2024 dwoc truy xuit tir co
s& dir liéu Scopus va Google Scholar.

2. Co so ly thuyét

2.1 Kho va qudn tri kho hang
(warehouse and
management)

warehouse

Kho hang la mot thanh phén trong hé
thong logistics cia doanh nghiép, 1a noi
cat gilr nguyén vat liéu, ban thanh phim,
thanh pham,...trong sudt qua trinh luin
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chuyén hang héa tir diém dau dén diém
cudi tiéu thu hang héa cua diy chuyén
cung rng, dong thoi cling 1a noi cung cap
théng tin vé tinh trang, diéu kién lwu giir
va vi tri cia cac hang héa dwoc lwu kho
(Nguyén Thi Thu Hing & Nguyén Thi Mo,
2022). Trong hé théng logistics hién dai,
kho khéng chi don thuin la noi dy triv va
bao vé hang, ma con la noi thuc hién cac
hoat dong khac nhw phéan loai hang, gom
hang, 1ap rap va dan nhin hang theo nhu
ciu. Muc tiéu cta kho hang la ting thang
duw cta chudi cung rng thong qua viéc
giam thiéu cac bat cap trong chudi va cai
thién gid tri gia tang trong dong chay
logistics cling nhw quan ly hang ton kho.

Quan tri kho hang, theo Faber, De
Koster va Van de Velde (2002) trinh bay,
la sy két hop gitra cac hé thong lap ké
hoach va kiém soat va cic nguyén tic ra
quyét dinh dwoc ap dung cho cic dong
chay hang hoa nhip kho, lwu trir va xuat
kho. Quan tri kho hang bao gém tit ca cac
quy trinh 14p ké hoach va kiém soat dé
van hanh kho hang. Muc tiéu ctia quan tri
kho hang la diéu phéi mot cach hiéu qua
va toi wu tit ca cic quy trinh va hoat déng
trong kho, theo Harmon (1993) va
Tompkins, White, Bozer, & Tanchoco
(2010) nham dap &ng nhu ciu cta khach
hang kip thoi va hiéu qua.

2.2 Qudn tri kho hang xanh
(green warehouse management)

Gitra khung hodng khi hiu toan cau,
xanh hoa va phat trién bén virng 1a mot
giai phap ma nhiéu nha nghién cru hoat
dong trong linh vwc chudi cung tng noi
chung va kho néi riéng quan tam twr
nhitng ndm cudi cia thap nién 90 (Rajeev,
Pati, Padhi, & Govindan, 2017). Xanh héa

kho 1a mot giai phdp nhanh nhéit va hiéu
qua nhit dé l1am gidm téng lwong khi thai
cda toan hé thong logistics. Khi két hop
gitta hai cum tw “xanh/green” va
“warehouse management/quan tri kho),
cum tir “quan tri kho xanh” c6 thé dwoc
hiéu don gian 1a viéc thiét 14p hé théng
quy trinh 14p ké hoach va kiém soat kho
hang hiéu qua va than thién véi moi
treorng. Giong nhw dinh nghia vé quan tri
chudi cung (rng xanh ctia Hoang Thi Hong
L&, D6 Thi Huyén va Pham Thi Thanh
Nhan (2023), dwéi goc nhin ctia nha quan
tri, quan tri kho xanh c6 thé dwgc dinh
nghia 1a “viéc két hgp cac tiéu chi/cin
nhic vé mdi truong vao quan tri kho
thong thwong”.

3. Phwong phap nghién citru

3.1. Nguoén div liéu, tir khéa va
cong cu phdn tich

Sau khi d4anh gia va cAn nhic vé mirc
do uy tin va phong pht thong tin, nhom
tac gid quyét dinh st dung hai nguén dir
liéu chinh: co sé& dit liéu Scopus va Google
Scholar dé tim kiém c4c tai liéu lién quan
dén quan tri kho xanh.

Bén canh do, viéc lwa chon tir khéa
trong qua trinh tim kiém trén co s& di
liéu c6 anh hwdng truc ti€p dén két qua
nghién ctru. Mot trong nhirng giai phap dé
c6 thé ting kha nang tim kiém thanh cong
nhitng 4n pham lién quan dén chu dé can
tim la nghién cttu cac tir khéa dwoc st
dung thwong xuyén nhat trong cic an
phidm da dwoc binh duyét béi hoi dong co
chuyén mo6n ma c6 lién quan dén cac chu
dé dwoc chon, theo Aveyard (2019). Dwa
vao nghién ciu cda Ries, Grosse, &
Fichtinger (2017) va Bartolini, Bottani va
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Grosse (2019), nhém nghién cru quyét
dinh lwa chon 2 nhém tir khéa nhuw sau:

e Nhém tir khoa 1 bao gom nhém tir
khéa lién quan dén quan tri kho va nhitng
hoat dong, quy trinh chinh trong kho nhw
“warehous*”,

handl*” va

“warehouse = manag*”,

“order pick*’, “material

“inventory manage*”,...

e Nhém tir khoa 2 bao gom nhém tir
khoa lién quan dén yéu t6 xanh - tdc déng
dén bén virng vé mat mdi tredng nhw

» o« » o« » o«

“sustain”, “carbon”, “renewable”, “green”,

» o«

“environment”, “emission”,...

Trong nghién ctry, tac gia da st dung
phan mém Microsoft Excel 2019 dé tinh
todn va tao cac biéu d6 va do thi va phan
mém VosViewer (version 1.6.20) dé truc
quan hoéa phan tich thw muc.

3.2. Quy trinh khai thdc théng tin

DAu tién, sau khi d3 xac dinh dwoc tir
khéa cin tim kiém, tirng tir khoa cia
nhom 1 va nhém 2 sé lan lwot dwoc ghép
vao nhau va s& dwoc can nhic dwa vao
vong sang loc néu nhw 4n phim c6 it nhat
mot cap tir khéa trong tiéu dé, tom tat hay
tr khéa. Trong qud trinh chon loc trén,
khodng thoi gian xuit ban dwoc gidi han
tlr nam 2000 dén nam 2024.

Cling trong vong nay, nhom nghién
ctru gidi han chi tim kiém cac tai liéu lién
quan & cac bai bao khoa hoc dwgc binh
duyét trén cac tap chi, cac tham luan trong
hoi thdo khoa hoc va luan van thac si, tién
si c6 phan bién khoa hoc dugc viét bang
tiéng Anh.

Sau d6, nhom nghién ctru tién hanh
lam sach dir liéu bang cach loai cic 4n
phdm trung lap, loai trir cac tai liéu da bi

chinh stra hodc rutlai (retract) nham dam
bao tinh chinh xac cho bd dit liéu.

Trong vong sang loc cudi, nhém tac
gia chi lwa chon nhitng 4n phim nghién
cru tdp trung vao quan tri kho xanh sé
dwoc dwa vao bo dir liéu dé phan tich, con
cac 4n phdm khong di sdu vao phan tich
quan tri kho (ma tip trung vao cac van dé
khac nhw quan tri chudi cung tng) hay
khong tap trung dé cip dén khia canh bén
virtng vé mat moi trweong sé dwoc loai bd
khoi b6 dir liéu.

4. Két qua nghién ciru

4.1. Két qua phan tich théng ké

Tong cong c6 93 tai liu dwoc lwa
chon xac dinh tlr co s& dit liéu Scopus va
Google Scholar dé phan tich trong nghién
ctru nay, trong do6 ¢ 53 tai liéu tir Scopus
va 40 tai liéu tir Google Scholar. Can ct
vao loai tai liéu, bd dir liéu c6 tdng 77 bai
bdo khoa hoc, 13 bai tham luin hoi thao
khoa hoc va 3 luin 4n tién sy, thac s§. Chu
dé quan ly kho xanh trong giai doan 2000
dén 2024 da thu hat nhiéu sy quan tim
cta cac nha khoa hoc dén tir 48 quéc gia
trén thé giGi. Trong dd, cac nha khoa hoc
& Y, Vwong quéc Anh va An D6 1a nhirng
nguoi quan tAim nhit dén cha dé nay, voi
s6 lwong 4n phdm luén trén 10 (xem
trong phu luc)

4.1.1. Phdn tich sé lwong dn phdm
nghién cttu theo ndm

Véi giGi han thoi gian xuat ban trong
nghién ctu la tr nam 2000 dén 2024,
nghién ctru dau tién vé cha dé quan ly kho
xanh xudt hién vao nam 2008 (xem Hinh
1). Trwedrc ndam 2018, toc do ting s6 lwong
4n pham nghién ctru vé quan ly kho xanh
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con kha chdm, trung binh tiAm 1 bai/nam.
Tuy nhién, chi trong vong 1 nam, tr nam
2018 dén nam 2019, sé lwong 4n phidm
tang rat nhanh (tir 5 dén 11 4n phim).
Tuy nhién, vao nhitng nam cudi cda giai
doan, tirc 1a bat dau cta ndm 2021 dén
thoi diém hién tai (2024), khi anh hwdng
cua dai dich Covid-19 dén nén kinh té da
giam, va cong dong qudc té dang ngay
cang chu y dén tAm quan trong va tinh
nghiém trong clia cac bién phap bao vé
mdi trudng trong chudi cung tng dé€ giai
quyét van dé bién ddi khi hau thi quan tri
kho bén vitng 13 mot cha dé nhan dwoc
nhiéu sy quan tAm cda cic nha nghién ctru
khi s6 lwgng 4n phdm dang c6 xu hudng
tang, dic biét vao nam 2024 da c6 gan 20
an phadm nghién ctu vé chu dé nay.

S6 lwong 4n pham giai doan 2000-2024

2008 2009 2011 2012 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Hinh 1. S lwong 4n phadm giai doan
2000-2024 Ngudn: Nhom tac gia (2024)

4.1.2. Phdn tich ngudn xudt bdn ctia
dn phdm

Bang 1 liét ké cac tap chi c6 nhiéu an
phdm nghién ciru nhit trong linh vuc
quan tri kho xanh. Tinh dén thoi diém
hién tai (2024), Tap chi Journal of Cleaner
Production va tap chi Sustainability 1a hai
tap chi c6 s6 lwong nghién ctru vé linh vuec
quan tri kho xanh nhiéu nhat.

Bang 1. Nguo6n xuit ban cta 4n

phiam
Tén tap chi S6
lwong
bai bao
khoa
hoc
Journal of Cleaner 9
Production
Sustainability 8
International Journal of 3
Production Economics
Computers and 2
Industrial Engineering
Energies 2
Energy (Elsevier)
Flexible Services and 2
Manufacturing Journal
International Journal of 2
Advanced
Manufacturing
Technology
International Journal of 2
Logistics Research and
Applications
International Journal of 2
Production Research

Ngudn: Nhom tdc gid (2024)
4.1.3. Phan tich trich dan

Bang 2 trinh bay chi tiét vé 5 cong
trinh ¢6 lwot trich din cao nhit trong bo
dir liéu nhém nghién ctru thu thap duorc,
v&i ndm xuit ban va téng lwot trich dan
cua tlrng cong trinh. Tl bang c6 thé thiy,
téng s6 trich dan cta nhitng 4n phim
nghién ctru trén la 1436, chiém gin 50%
tong s6 trich dan clia cdc cong trinh trong
pham vi nghién ctru. Lwong trich dan cao
1a mot trong nhirng yéu td thé hién cac bai
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bao c6 gia tri khoa hoc cao va dwoc cong
dong nghién cru quan tiAm. Cac bai bao
khoa hoc théng ké trong bang déu dwoc
xudt ban tai cic tap chi c6 uy tin, bao gom
of Production

International Journal

Economics (IF 9,8), Journal of Cleaner

Production (IF 9,7), Cleaner Logistics and
Supply Chain (IF 6,9). Py déu la nhitng
tap chi c6 chi s6 anh hwéng (Impact
Factor) cao, v&i nhiéu bai bao khoa hoc c6
chat lwong dwgc dang tai.

Bang 2. Trich d4n ctia 4&n phdm

Tiéu dé Tac gia Nim | Tong lwot
trich dan
1 |Environmentally responsible inventory| Bonney va 2011 465
models: Non-classical models for a non- Jaber
classical era
Sustainable inventory management with Tiwari, 2018 220
deteriorating and imperfect quality items| Daryanto va
considering carbon emission Wee
3 |Green warehousing: Systematic literature Bartolini, 2019 158
review and bibliometric analysis Bottani va
Grosse
4 |Order-picking Methods and Technologies| Puki¢, Cesnik, | 2009 128
for Greener Warehousing va Opetuk
5 |Assessing the environmental impact of| Fichtinger, 2015 108
integrated inventory and warehouse| Grosseva
management Baker

4.1.4. Phan tich tir khéa

Tong cong, 56 tir khoa tac gia dé cap
trong cac nghién ctru da dwoc xac dinh. St
dung phian mém VOSviewer, nhom tac gia
tap trung vao cac tir khoa c6 tin suit xuat
hién 16n hon hai dé trec quan héa mai
quan hé va cic cum cha dé. Cac tir khéa
chi xuat hién maot lan da bi loai bd (xem
Hinh 2). Mang lwéi tir khoa thu dwgc chia
thanh tdAm cum khac biét, 1am ndi bat cac
chu dé chinh va moi lién két cta chung.
Kich thwéc cac nidt biéu thi tAn sudt xuit
hién cta tirng tir khoéa, trong khi d6 day
cta cac dwong noi phan anh d6 manh cua

Ngudn: Nhém tac gia (2024)

méi quan hé gitta cic tir khéa. Tir khoa
dwoc dé cip nhiéu nhit 1a “sustainability”
(bén virng) véi 16 1an, nhadn manh tinh
trung tam cua noé trong linh vwc nghién
ctru. Cac thuit ngir ndi bat khac bao gbm
“warehouse management” (quan ly kho)
v&i 12 1an, “green warehouse” (kho xanh)
véi 9 1an, “carbon footprint” (ddu chin
carbon) v&i 8 lan va “green warehousing”
(Iwu kho xanh) ciing v&i 8 lan. Nhitng tir
khoéa c6 tan suit cao nay nhan manh sw
quan tdm ngay cang tang clia cac nha
nghién ctru va doanh nghiép vao viéc tich
hop cac thwc hanh bén virng trong hoat
dong kho bai.
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Hinh 2. Phin tich déng xudt hién cta tir khda trong 4n phdm Ngudn: Nhém tdc gid
(2024)

4.2. Phdn tich néi dung
4.2.1. Hoat dpng kho xanh
a) Quan ly hang tén kho

Mot phan ba cac nghién ctru vé hoat
dong kho xanh tap trung vao quan ly hang
ton kho. Battini, Persona & Sgarbossa
(2014) phat trién mé hinh EOQ bén virng,
két hop phat thai carbon va chi phi vin
chuyén dé can bang gitta lgi ich méi
treong va kinh té. Tiwari, Daryanto &
Wee (2018) mé rong md hinh nay bang
cach tich hop sy suy giam ctia hang héa
trong mo hinh chudi cung &ng véi mot
nha cung cip va moét ngwdi mua.
Fichtinger, Ries, Grosse & Baker (2015)
deé xuit mé rong thém cac tiéu chi vé kich
thwéc va thiét ké kho.

V&ihé thong hai kho, Saxena, Singh &
Sharma (2020) gi¢i thiéu mo hinh hang
ton kho bén virng két hop thiét ké xanh va
hiéu suat mo6i trwong. Trong Kkhi
Palanivel, Venkadesh & Vetriselvi (2024)
nhin manh vao viéc dau tw cong nghé

xanh, thi Kansal, Tuteja & Kumar (2022)
mé& rong mé hinh nay véi logic mo, yéu to
lam phat va dit hang chwa day du cho
thwc phdm dé héng. Tir hai nghién ctu
nay, Yadav, Kumar, Yadav & Rathee
(2023) tich hop thém yéu td nhu ciu nhay
cam v&i thoi gian va gia ban ma khong co
yéu t0 lam phat.

Cung so sanh chién lwoc FIFO va
FEFO, Scalia, Micale, Miglietta & Toma
(2019) str dung mdé phong Monte Carlo
cho thwc phidm dé héng, trong khi
Bhavani, Mishra & Mahapatra (2023) st
dung dung lwong lwu trir mo hinh ngii
gidc phat trién mé hinh mo két hop giam
suy giam hang hoéa va ting cwong tinh bén
virng.

Mahato va Mahata (2023) phat trién
mo hinh cin bang chinh sach tin dung va
toi da hoa loi nhuén, trong khi Giacomelli,
Pilati & Brunelli (2024) tao chinh sach da
muc tiéu cho hang ton kho, xem xét phat
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thai khi nha kinh va cac rang budc vé mirc
dé dich vu.

Ngoai ra, Chaudhary, Mittal &
Jayaswal (2023) dé xuit mé hinh quan ly
ton kho véi nhu cdu mo cho cic mat hang
bi 16i dé t8i thiéu hoa phat thai carbon va
chi phi nang lwgng. Mitrofanovs, Boiko &
Gerins (2019) tap trung vao logistics phu
tung trong ky thuat co khi, trong khi
Mashud & cs (2021) ap dung cac dong
thai xanh vao kho nong san.

b) Xt ly vat liéu

Xtr 1y vat liéu 1a chu dé cia mot phan
tw sO nghién cru vé kho xanh. Tappia,
Marchet, Melacini & Perotti (2015) so
sanh mtrc tiéu thyu nang lwong va tdc dong
moi trwong trong cac hé théng kho tw
dong (AS/RS, AVS/RS), nhdn manh sy
danh doi gitra hiéu qua kinh té va moi
trworng. Dabi¢-Mileti¢ va Rakovi¢ (2023)
danh gia cac cong nghé tw dong hda nhw
AMRs, AGVs va drones, nhan manh vai tro
cta cdng nghé tw dong hda trong kho bén
vitng. Mot nghién cru so sanh cuda
Lewczuk, Klodawski & Gepner (2021)
cling phan tich tiéu thu nang lwong gitra
cac cong nghé kho khac nhau, cung cip cai
nhin vé cac thuc tién tiét kiém ning
lwong.

Facchini & cs (2016) so sanh xe nang
dién va LPG, khuyén nghi str dung xe nang
dién dé giam tac dong moi treong, trong
khi Boenzi, Digiesi, Facchini, Mossa &
Mummolo (2016) phat trién m6 hinh t6i
wu héa phi tuyén chon loai xe nang va cau
hinh lwu trit nhdm gidm niang lwong va khi
thai. Nham t8i wu hda hoat dong cla xe
nang dién, Carli, Dotoli, Digiesi, Facchini &
Mossa (2020) gi¢i thiéu mé hinh lap trinh

nguyén hai buwéc dé 1ap lich xi ly vat liéu
va nang lwong trong cdc kho can nhiéu lao
dong. Faveto & cs (2022) s& dung lap
trinh tuyén tinh nguyén va mé phdng sw
kién dé toi wu hda bé tri sac khong day
cho phwong tién dién, giam chi phi va cai
thién hiéu qua nang lwong.

V&i muc tiéu toi wu hoat dong xi 1y
vat liéu, Accorsi, Bortolini, Gamberi,
Manzini, & Pilati (2017) phat trién mo
hinh da muc tiéu t6i wu héa Pareto cho
thiét ké kho, gidm thoi gian chu ky, chi phi
va diu chin carbon, trong khi Dobos,
Cservendk, Skapinyecz, Illés & Tamas
(2021) dé xuat phwong phap phén tich
4.0 dé gidm tiéu thu nang lwong va cac
hoat dong khong hiéu qua. Boenzi, Digiesi,
Facchini, Mossa, & Mummolo (2015) phat
trién mé hinh 14p trinh s6 nguyén phi
tuyén dé gidm nang cta hoat dong xi ly
vat liéu trong hé théng picker-to-parts.

c) Lay hang

Khodng mot phan ba cac nghién ctiru
tip trung vao tdi wu hoa quy trinh 14y
hang trong kho. Andriansyah, Etman &
Rooda (2009) dé xuit hé thong mé-dun
va phwong phap Effective Process Time
dé nang cao tinh bén virng va hiéu qua lay
hang. Puki¢, Cesnik & Opetuk (2009)
danh gia cac phwong phap 1y hang xanh,
tap trung vao toi wu héa tuyén dwong, kho
lwu trir va nhém hang dé giam tiéu thu
nang lwong. Cung muc dich nay, Ene,
Kiiciikoglu, Aksoy & Oztiirk (2016) st
dung thuit toan di truyén (GA), con Lin,
Peng & Kang (2024) st dung mo hinh lap
trinh s6 nguyén hon hop va thuit toan
Particle Swarm Optimization. V&i muc
dich t6i wu tuyén dwong 1y hang va tiét
kiém nang lwgng, Khoei, Siiral & Tural
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(2023) nghién cru bai toan Energy-
Minimizing Order Picker Forklift Routing
Problem; Lanza, Passacantando & Scutella
(2024) str dung cac phwong phap két hop
tdi wu hoda toan hoc va heuristic, dong thoi
giai quyét thém bai toan sap xép hang hda.
Luu, Chromjakova & Bobak (2023) ap
dung kho lwu triv theo 16p va bai toan
Travelling Salesman Problem dé gidm
khodng cach 1ay hang va khi thai carbon,
trong khi Chiang, Che & Hung (2023) két
hop K-means Clustering va thuit toan
Prim's Minimum Spanning Tree.

Liu & cs (2022) st dung mang no-
ron tich chdp d€ nhin dién hang hda,
nang cao hiéu qua va tinh bén virng.
Jiang, Zhao & Sun (2024) phat trién mo
hinh 14p trinh s nguyén hon hop va giai
phap heuristic (IKGFOA-SWT) dé t6i wu
héa chi phi va gidm do tré. Perotti,
Cannava, Ries & Grosse (2024); Lanza,
Passacantando & Scutella (2024) danh
gia tac dong cua cac cong nghé 4.0 nhw
[oT, robot, phwong tién tw 14i, va cong
nghé hoc may, dén tinh bén virng.

d) Cac hoat dong khac

Liang & cs (2024) phat trién mo hinh
1ap trinh hdn hgp nguyén dé t6i wu hda
quy trinh déng géi xanh trong kho hang
thwong mai dién tit, gidm lang phi vatliéu
va phat thai carbon. Yener va Yazgan
(2024) st dung thuit todn GA dé téi wu
héa phan loai va sap xép don hang trong
kho lanh, gidm tiéu thu nang lwgng va dau
chan carbon. Ries, Grosse & Fichtinger
(2017) phan tich khi thai carbon trong
kho tai My qua phén tich nhan t6, xac dinh
nguon phat thai va dé xuit chién lwoc
giam thiéu. Burinskiene, Lorenc & Lerher
(2018) str dung mo6 phdng va thuat toan

toi wu hoa dé giam chat thai va nang cao
hiéu qua nang lwgng. Wahyuni, Najah &
Santoso (2021) ap dung ky hiéu mé hinh
quy trinh kinh doanh dé thiét ké quy trinh
bén virng trong kho néng san véi cac hoat
dong nhw nhan vat liéu, déng géi va quan
ly dir liéu.
4.2.2. Thiét ké kho xanh

Nia, Haleh & Saghaei (2017) st dung
chudi ddng v&i thuat toan tdi wu dan kién
(ACO) va GA dé cai thién hiéu qua xu ly
khi thai trong AS/RS. Rajkovi¢, Zrnic,
Kosanié¢, BorovinSek & Lerher (2017)
phat trién mé hinh da muc tiéu véi NSGA-
I dé t6i wu hoa chi phi, thoi gian va phat
thai CO2 cua AS/RS, két ndi bo tri kho véi
hiéu qua nang lwong. Twong tw, Rizqi,
Chou & Khairunisa (2024) két hop thém
phwong phap mo phong su kién roi rac.
Trong khi d6, Roshan, Shojaie & Javadi
(2019) st dung chi s6 Cube-per-Order dé
giam tiéu thu nang lwong trong AS/RS.
Liu, Wang, Jin, Wu & Dong (2021) t6i wu
héa toc do va gia toc trong SBS/RS dé
nang cao hiéu qua nang lwong.

Ren, Ku, Wang & Wu (2023) nhén
manh chién lwoc bé tri dé€ gidm diu chan
carbon. Derpich va Sepulveda (2017) tdi
wu hoéa chi phi nang lwgng trong kho tw
dong nhiéu ting st dung cong thic
Lagrangian. Bruzzone & cs (2024) ap
dung BIM dé tich hop ning lwong tai tao
va bo tri bén virng. Sandra & cs (2024) st
dung khung quyét dinh da tiéu chi két hop
v&i logic mo lai d€ chon kho théin thién
véi moi trwdng. Freis, Vohlidka &
Gunthner (2016) phat trién khung danh
gia cac yéu td xay dwng va thiét ké kho dé
téi wu hoéa nhu ciu ning lwong va giam
phét thai CO2.
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Nghién ciu vé cong nghé 4.0,
Perkumiené va Vienazindiené (2024) dé
xult st dung ké nhiéu ting va tw dong
héa quy trinh d€ tiét kiém ning lwong.
Aravindaraj & Chinna (2022) tich hop
AGVs, robot tyw dong va blockchain trong
quan ly kho bén virng, lién két v&i cac
muc tiéu phat trién bén vitng SDGs.
Dimitrov va Saraceni (2023) xé&p hang
cac mo6 hinh ty dong héa kho theo hiéu
qua nang lwong.

Dhooma va Baker (2012) phat trién
khung danh gia wu tién cho cic co hoi tiét
kiém ning lwgng (ECOs) vé thiét ké kho.
Sharji va Ayadi (2024) tich hop chién
lwoc van tai xanh véi phwong phéap 5S dé
nang cao hiéu qua hoat dong. Sadeghi,
Nikfar & Momeni Rad (2024) t6i wu héa
van tai va khéng gian trong kho dé giam
phat thai CO2 trong khi Rai, Sodagar,
Fieldson & Hu (2011) danh gia phat thai
CO2 qua danh gia vong doi (LCA), nhin
manh khaiu vat liéu va bd tri kho.

4.2.3. Hé théng qudn ly kho xanh

Happonen va Minashkina (2021) xac
dinh cac khoang tréng va co hoi tich hop
tinh bén virng vao WMS, nhan manh hiéu
qua nang lwong, gidam phat thai carbon va
st dung tai nguyén bén vitng. Tlr nghién
cliru nay, Minashkina (2024) dé xuit cac
buwéc thuc tién dé dé tich hop thém viéc
tong hop tai liéu va phan tich thw muc.
Tan, Ahmed & Sundaram (2009) st dung
phuwong phap déng luc hoc hé théng dé
md hinh héa tinh bén virng trong quan ly
kho, tip trung vao ba chiéu kinh t&, moi
treorng va xa hoi.

Jaouhari, Bhilat & Arif (2022) tich
hop IoT va hé thong suy ludn mo

Mamdani dé t6i wu hdéa quan ly ton kho
xanh, tap trung vao giam sat thoi gian
thyc va gidm phat thai khi thai nha kinh.
Rahayu, Ridwan & Saputra (2019) thiét
ké& hé thdng kho xanh nham cai thién viéc
tuan thi mo6i treong cho nganh thudc da
véi ERP. Senghore, Jakob & Yosef (2023)
nghién cttu tich hop ERP, dac biét 1a cac
mo-dun SAP EWM va quan ly chit thai dé
tdi wu hoa hiéu sudt moi trudrng bang cach
gidm chit thai va cai thién ty 1€ tai ché.
4.2.4. Bdnh gid hiéu sudt/két qud hoat
déng kho xanh: Cdc chi sé va tiéu chi
Nghién ctru vé hiéu sudt méi treong
trong kho bai tap trung vao ba xu huéng
chinh: (1) Gidm phat thai khi nha kinh
(GHG), (2) Quan ly nang lwong va tai
nguyén va (3) U'ng dung cong cu phan tich
va chi s6 da chiéu. V& mang gidm phat thai
khi nha kinh, Chen, Wang, Kumar, &
Kumar (2016) va Ibrahim, Fernando,
Tseng, & Lim (2024) nhidn manh cac chi s
nhw gidm phat thai carbon, cwdng do phat
thai GHG, va tuan thi chirng nhan moi
trueong qudc té. Rudiger, Schon, & Dobers
(2016) phat trién khung danh gia phat
thai hd tre theo ddi va gidm thiéu GHG. Vé
mang quan ly nang lwgng va tai nguyén,
Indrawati, Miranda, & Pratama (2018) va
Sandra & cs (2024) danh gia viéc st dung
nang lwong tai tao, bdo tén nwéc, va vat
liéu than thién. Trong lwu trir lanh, McLay,
Morant, Breisch, Rodwell, & Rayburg
(2024) do lwong tiéu thu nang lwong va
phat thai ttr chat lam lanh. V& mang &ng
dung cac cong cu phan tich, Torabizadeh,
Yusof, Ma’aram, & Shaharoun (2020),
Muttaqin, Margareta, & Zahira (2022), va
Perotti, Prataviera, & Melacini (2022a) st

dung cadc mo hinh tién tién dé do lwong
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hiéu qua ndng lwong, diu chan carbon, va
ty 1 tai ché nhw mé hinh lai két hop SCOR
va AHP, st dung phwong phap Delphi mo
dé wu tién cac chi s6 nhu tiét kiém nang
lwgng va vat liéu than thién, va dé ra cac
chi s6 hiéu suit méi trwong (EPIs). Cac
nghién ctru cho thiy sy can thiét cta cac
chi s6 toan dién va cong cu phén tich tién
tién dé thuc diy tinh bén virng trong hoat
dong kho bai.

4.2.5. Dong luc thwc thi kho xanh

Nhitng ap lwc bén ngoai va bén trong
va céc rao can trong thuc tién 1 hai xu
hwéng nghién ciru chinh ctia cac 4n phdm
nghién ctru vé dong lyc thuce thi kho xanh.
Wahab, Safian, Othman, & Azhar (2021)
nhin manh nhu ciu khach hang, canh
tranh, ho tro chinh phu, va sy tng ho tir
ban lanh dao la cac dong lwc chinh thic
ddy quan ly kho bén vitng (SWM). Twong
tw, Wahab, Sayuti, & Talib (2018) dé xuit
khung 1y thuyét vé thwc hanh kho xanh
(GWP), chi ra vai tro ctia cam két tir 1anh
dao cip cao va ap luc tlr cAc bén lién quan.
Con nghién ciru cda Kumar, Raut,
Narwane, Narkhede, & Muduli (2021) xac
dinh nhirng thach thirc trong viéc ap dung
cong nghé kho bén virng tai An D6, nhw hé
tro han ché tir chinh phu, thiéu nhan luc
c6 tay nghé, va dinh hwéng chién lwgc.Cac
nghién ctru nay mang lai giai phap giup
cac nén kinh té m&i ndi veot qua rao can
dé phat trién kho bai xanh.

5. Thao luian két qua nghién ciru

Nghién ctru nay kham pha tinh hinh
hién tai cta cac nghién ctru hoc thuit vé

quan ly kho xanh, tdp trung vao hai cau
héi chinh.

RQ1: Cdc xu hwdéng nghién ctru hoc
thudt hién nay va cdc linh vwc chinh cua
qudn tri kho xanh la gi?

Nghién ctru hién tai vé quan ly kho
xanh tip trung vao mot sé linh vwrc chinh:
viéc ap dung cic cong nghé bén virng nhw
[oT, tw dong hda va cac hé thong tiét
kiém nang lwgng; toi wu hoa thiét ké kho
dé gidm tiéu thu nang lwong; va phat
trién cadc hé théng quan ly kho thong
minh (WMS) d€ quan ly tai nguyén hiéu
qua hon. Cac nghién ctru cling kham pha
viéc gidm diu chan carbon, tiéu thu nang
lwgng, va lang phi nguyén vat liéu trong
cac hoat dong kho. Ngoai ra, cac nha
nghién ctru ciing khao sat cic chi sé bén
vitng dé€ do lwong hiéu sudt méi treong
va cac yéu to thiuc ddy hodc can tré viéc
thwc hién cac thwc hanh xanh, nhw nhu
ciu cta khach hang va cac thach thirc cho
cac to chirc.

RQ2: Thuc trang ctia cdc nghién ctru
vé qudn tri kho xanh ra sao?

Phan tich tric lwong thw muc ctia 93
nghién ctru (2000-2024) cho thiy su gia
tang nghién ctru ké tir ndm 2018, véi phan
1é6m cac nghién ctiru dén tlr cac quoc gia
phat trién nhw My, Pic va Trung Quéc.
Cac phwong phap nghién cru phé bién
bao gbm cac bai téng quan hé thong,
nghién ctru tinh huéng va mé hinh dinh
lwong tap trung vao hiéu qua nang lwong
va tinh bén virng.

Cac nghién ctru gan day ngay cang
chu trong vao tac dong ctia cong nghé 4.0
déi voi cac dong thai kho xanh, trong khi
vai tro cta cac chinh sach va quy dinh van
can dwoc nghién cru thém. Mét so linh
virc van can dwoc nghién ctru sdu hon, dic
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biét1a viéc 4p dung thuc tién cac dong thai
kho xanh tai cic thi tredng méinoi, do cac
rao can vé chi phi va viéc 4p dung céng
nghé. Cac nghién ctru trong twong lai cling
can giai quyét cac rao can trong viéc trién
Khai, cling nhw vai tro cda lanh dao, hanh
vi to chirc va chinh sach dia phwong trong
viéc thuc day tinh bén virng. Tac dong cla
cac quy dinh chinh pha do6i véi viéc ap
dung cac thwc hanh xanh ciing can dwoc
nghién ctru sau hon.

Két ludn

V&i phwong phap phan tich trac
lwong thw muc, nghién ctru da trinh bay
phén tich toan dién vé cic 4n phim lién
quan dén chi dé quan tri kho xanh. Nhém
tac gia thu thip va san loc 93 4n phim
truy xult tir co s¢& dir liéu Scopus va
Google Scholar trong 25 nam ttr 2000 dén
hién tai, phan tich 4n phim, qudc gia, tap
chi, tac gia, tir khéa va cac xu hwéng
nghién ciru chinh trong cac 4n pham. Chu
dé quan tri kho xanh 1a mot chu dé nhian
dwoc sy quan tam dang gia tang mot cach

ro rét trong nhirng nam gan day. Cac bai
b4o khoa hoc c6 trich dan cao nhat déu
dwoc xuit ban tai cac tap chi uy tin, ¢6 chi
s6 IF cao. Cac tac gid c6 dong gbp nhiéu
cong bo nghién cru nhat trong cha dé
quan tri kho xanh c6 dia chi ké khai bai
bao khoa hoc & Y, Vwong quéc Anh va An
DPo. Cac cha dé nghién ctru néng va pho
bién ciing dwoc chi ra trong nghién ctru.

Nghién cru nay di tao nén tang cho
cac nghién ctru trong twong lai khi hoan
thién mot birc tranh toan canh vé nghién
ctru quan tri kho xanh. Tuy nhién, nghién
ctru van con han ché do ngudn truy xuit
dit liéu cua cac cong bd khoa hoc chi gi¢i
han tai co s& dit liéu ctia Scopus va Google
Scholar, va chi bao gébm nhirng tai liéu
dugc viét bang tiéng Anh. Cac nghién ctru
trong twong lai ¢c6 thé mé rong pham vi
tim kiém sang cac co s¢& dir liéu uy tin
khéc, hodc tim kiém c4c tai liéu lién quan
bang cac ngdn ngir khac d€ hoan thién qua
trinh phén tich xu hwéng nghién ctéu vé
kho xanh.
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PHU LUC: PHAN TiCH PIA CHI KE KHAI CUA TAC GIA TRONG AN PHAM

Chu dé quan ly kho xanh trong giai doan 2000 dén 2024 da thu hut nhiéu sw quan
tdm cda cac nha khoa hoc dén tir 48 qudc gia trén thé gi¢i. Bang 3 trinh bay vé 11 quéc
gia noi ma cac tac gia thwe hién nghién ctru. Trong dé, cac nha khoa hoc & Y, Virong quéc
Anh va An D6 13 nhitng ngudi quan tAm nhit dén cht dé nay, véi s6 lwong 4n phdm ludn
trén 10. Theo sau d6 la nhirng nha nghién ctru & Pirc va Trung Qudc, ciling c6 nhirng déng
g6p vao nghién ctru quéc té, véi s6 lwong 4n phdm1a 5.

Bang 3. Phin tich dia chi ké khai cta tac gia trong 4n phim

Qudéc gia So lwong Ty 1€ phan tram (%)
Y 14 12,84
Vwong quéc Anh 10 9,17
Anbo 10 9,17
Trung Qudc 5 4,59
DPrc 5 4,59
Malaysia 4 3,67
Indonesia 4 3,67
Ba Lan 3 2,75
Slovenia 3 2,75
Pai Loan 3 2,75
Thé Nhi Ky 3 2,75

Ngudn: Nhom tdc gid (2024)
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