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TU KHOA TOM TAT

Cong nghiép 5.0, Cudc Cach mang Cong nghiép 5.0 ra doi nhian manh vao con ngudi, tinh bén viing va kha

phén tich dong trich dan, nang thich img tir viéc md rong cac nguyén tic ciia Cong nghiép 4.0. Tuy nhién, nghién ctru
phén tich tir khoa, vé linh vuc ndy van con phan tan, doi hoi mdt buc tranh téng thé dé nhén dién xu hudng
phan tich tric lugng phat trién. Do d6, nghién ctru nay ap dung phan tich Bibliometric trén dit liéu tir SCOPUS
thu muc, (2018-2024) nham hé théng hoa tai liéu hoc thuat, xac dinh cac chi d& nghién ciru chinh va

dé xuat dinh hudng twong lai. Dir liéu dwoc phéan tich bang phin mém VOSviewer véi cac
k¥ thuat nhu phan tich dong trich dan va phan tich tir khoa. Két qua cho thiy nghién ciru
vé Cong nghiép 5.0 dang gia ting manh mé, tip trung vao hé thong két hop giira Al va con
nguoi, chudi cung tng linh hoat va san xuét xanh. Nghién ciru ciing dé xuit mo rong phan
tich tac dong thyc tién cua Cong nghiép 5.0 dé hiéu rd hon loi ich va thach thic trong quéa

cach mang cong nghiép.

trinh trién khai.

1. Giéi thiéu

Cach mang Cong nghiép 5.0 (Industry 5.0) duoc
Uy ban Chau Au (EC - EC) chinh thire gisi thi¢u vao
ndm 2021, danh dau mot giai doan phat trién mai cua
nen cong nghlep hién dai. Khac véi Cong nghiép 4.0
von tap tmng vao ty dong hoa, tri tu¢ nhan tao (AI)
va két ndi van vat (IoT) dé t6i uu hoa san xuat Cong
nghiép 5.0 nhin manh vao tinh nhan van, bén viing va
kha nang thich ing trong h¢ thong san xuét (EC, 2021).
Diéu nay dong nghia véi viéc cong nghe khong chi
phuc vu myc ti€u tang trudng kinh t€ ma con huong
dén viéc tao ra mot moi truong 1am viée than thién voi
con nguoi, giam thiéu tac dong moi truong va dam bao
tinh linh hoat truéc nhimg bién dong toan cau (EC,
2021, 2022; Ghobakhloo & cong sy, 2023).
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quan tm rong rai, cac nghién ctru vé chu de nay van
con phén tan va thiéu mot birc tranh tong thé vé su
phat trién va Xu huong nghién clru (Valette & cong sy,
2023). Cu thé, cac cong trinh nghién ctru trudc day vé
Cong nghlep 5.0 chu y€u di theo ba huéng chinh: (i)
xay dung nén tang khai niém va phan tich dic diém
cia md hinh cong nghiép mai (EC, 2021; Romero &
Stahre, 2021), (ii) khao sat tng dung cong nghe tién
tién nhu AI, Cobots, IoT va blockchain trong san xuét
thong minh (Ghobakhloo & cdng su, 2023; Leng &
cong su, 2023), va (iii) nghién cttu cac yeu to xa hoi,
nhan lyc va tinh nhan véan trong h¢ sinh thai cong
nghiép (Leon, 2023; Coronado & cong sy, 2022) Tuy
nhién, phan 16n cac nghién cru mang tinh roi rac, thiéu
su két ndi lién nganh, thiéu hé théng. Do do, viéc ap
dung phuong phap phan tich Bibliometric 1a can thiét
dé hé théng hoa cac tai liéu khoa hoc, xac dinh cac chi
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dé nghién ctru trong tdm cling nhu xu hudng phat trién
trong linh vuc nay. Bang cach sir dyng dir li€u tir co
& Scopus, nghién ctru nay phan tich sy phat tr1en clua
Cong nghlep 5.0 thong qua thng ké mo ta, dong trich
dan va phan tich dong xudt hi¢n tir khoa, nhim cung
cap mot cai nhin toan dién vé tinh hinh nghién ctu
trong giai doan 2018-2024.

Nghlen clru nay mang lai ba dong gop chinh. Thir
nhat, n6 cung cip mot burc tranh tong quan vé cac
nghién ctru lién quan dén Cong nghiép 5.0, giup hé
thong hoa tri thirc va xac dinh nhimg chii dé quan trong
trong linh vuc nay. Thu hai, thong qua phuong phap
phén tich Bibliometric, nghién ctru giup nhan dién cac
tac gia, tai liéu va xu hudng nghién ctu c6 anh huorng
16n, hd trg cac nha nghién ctru trong viée tiép can
nhirng nguon tai liéu quan trong. Cu01 cung, dua trén
két qua phan tich, nghién cuu deé xuat cac xu huong
nghlen ctru tuong lai, huorng dén viéc toi uu hoa sy ket
hop gilta con nguol va cong nghé, phat trién san xuat
bén viing va nang cao kha nang thich ing cua hé thong
cong nghiép. Két qua nghlen ctru khong chi c6 y nghia
hoc thudt ma con cung cap co so tham khao hitu ich
cho doanh nghi€p va nha hoach dinh chinh sach trong
viéc theo dbi xu hudng toan cau vé Cong nghiép 5.0.

2. Co sé 1y ludn

2.1. Khdi niém vé cich mang céng nghiép 5.0
(Industry 5.0)

Theo Uy ban Chau Au (EC), Cong nghiép 5.0 1
mdt md hinh cong nghiép mai, vuot ra khoi khudn
kho cua Cong nghlep 4.0, v6i trong tdm la con nguorl
tinh bén vitng va kha ning thich tng. Theo cac tai
li¢u cua EC, Cong nghlep 5.0 khong chi nhan manh
vao ty dong hoa va s6 héa nhu Cong nghiép 4.0 ma
con hudng t6i muc ti€u tao ra mot hé thong san xuat
bén viing, ¢ trach nhiém xa hoi va ¢6 kha nang thich
g cao véi nhitng bién ddi toan cau (EC 2021; EC,
2022). Cach mang Cong nghiép 5.0 1a tim nhin vé mot
nganh cong nghiép vuot qua hiéu qua va ning suat,
dong thoi nang cao vai tro cua cong nghiép trong xa
hgi. La noi dat phic loi cua ngum lao dong l1én hang
dau trong qua trinh san xudt va sir dung cac cong nghe
moi dé dong thoi mang lai su thinh vugng nhung van
khong quén ton trong cac gidi han nang suat cua trai
dat N6 bo sung cho cach tiép cén Cong nghlep 4.0
bang cach dic biét dua ‘nghién clru va d6i méi vao
phuc vu qué trinh chuyen doi sang mot nganh cong
nghiép bén ving, lay con ngu’ol lam trung tdm va co
kha nang phuc hoi, dap ung cac thach thuc cua thoi
dai nhu bién d6i khi hau, s hoa, va khung hoang xa
héi (EC, 2022; Ghobakhloo & cdng su, 2023; Leng &
cong su, 2023; Leon, 2023).

Cong nghiép 5.0 1a sy ké thira céc cong ngh¢ hién
dai cua Cong nghi¢p 4.0 va bd sung cac dic diém
khac nhu: Lay con nguoi lam trung tdm (Human-
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centricity), Bén ving (Sustainability), Kha ning phuc
hoéi (Resilience) (EC, 2022; Leng & cong su, 2023;

Leon, 2023; Valette & cong su, 2023). Cong nghlep
5.0 dat con nguorl vao vi tri tmng tim cua qué trinh
san Xuat. Thay vi chi tap trung vao tdi wu hoa hiéu suat
cua may moc, Cong nghiép 5.0 huong to1 viée st dung
cong nghé dé hd trg con ngum _gitip ho 1am viéc hi¢u
qua hon, an toan hon va co chét luong cudc song tot
hon trong mdi trudng cong nghiép (Coronado & cong
su, 2022) Cong nghlep 5.0 nhin manh vao tinh tun
hoan cta nén kinh te, glam thleu lang phi tai nguyén,

phat trlen c4c md hinh san xuat sir dung nang luong
tai tao, ddng thoi khuyen khich doanh nghlep ap dung
cac phuong phap san xuét than thién véi moi truong
(Rornero & Stahre, 2021). M6 hinh nay tép trung vao
viéc xay dung cac chu01 cung ung linh hoat hon, glup
doanh nghiép c6 thé thich ung Vi cac cu sdc kinh té,

khiing hoang méi truong va thay doi x4 hoi. Ddc biét,
dai dich COVID-19 da lam 13 su can thiét cua mot
hé thong san xuét c6 kha nang chiu dyng va phuc hoi
nhanh chéng trude nhitng bién dong (EC, 2022; Leng
& cong sy, 2023; Valette & cong sy, 2023).

Nhu véy, Cong nghiép 5.0 khong phai la mét sy
thay thé cho Cong nghiép 4.0 ma 1a mot sy mo ong,
trong d6 cong nghe khong chi phuc vu loi ich kinh té
ma con dong gop vao cac gia tri xa hoi va moi truong.

2.2. Cdc ddc diém ciia cich mang cong nghiép 5.0
(Industry 5.0)

Cong nghiép 5.0 dai dién cho mot sy chuyén doi
mang tinh chi€n lugc trong md hinh cong nghi€p hién
dai, tdp trung vao ba tru cdt chinh: lay con nguoi
lam trung tim (human-centricity), tinh bén ving
(sustalnablhty) va kha nang thich Gng (resilience).
Khac véi Cong nghlep 4.0 von tap trung vao ty dong
hoa va hiéu suat san xuit, Cong nghiép 5.0 tich hop
cdc gia tri nhan van, bao v¢ moi truong va dam bao hé
thong san xuét linh hoat hon truéc nhitng thach thirc
toan cau (EC, 2021, 2022; Leon, 2023; Valette & cong
su, 2023).

2.2.1. Ldy con nguoi lam trung tam (human-centricity)

Cong nghlep 5.0 dat con ngudi vao vi tri trung tdm
clia qué trinh san xuat, nhdn manh vao su hop tac gitra
con nguoi va cong ngh¢ thay vi thay thé lao dong thu
cong bang ty dong hoa hoan toan. Theo Khan va cong
su (2023), Cong nghlep 4.0 chu yéu dya vao tri tué
nhan tao (AI) va cac hé thong tw dong dé dua ra quyét
dinh, trong khi Cong nghiép 5.0 tap trung vao viéc tang
cudng vai tro cta con ngucn thong qua cong nghe ho
trg. Piéu ndy bao gdm viéc sir dung robot cong tac
(Cobots) tro 1y do thong minh va cac hé thong thyc té
a0 (VR) nham nang cao hiéu suat lam viéc ma van dam
bao duogc strc khoe va su an toan cho nhitng nguoi lao
dong (EC, 2021; Valette & cong sy, 2023).
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CACH MANG
CONG NGHIEP

Bén virng

5.0

Kha nang
phuc hbi

Hinh 1. Céc dic diém ciia cich mang cong nghiép 5.0

Mot trong nhiing tmg dung noi bat ciia C()ng nghiép
5.0 1a tich hop dit li¢u sinh hoc va hanh vi ciia con ngudi
vao h¢ thong san xuét. Theo Iyengar va cOng su (2022),
cac cam bién sinh hoc c6 thé theo ddi tinh trang strc
khoe cua cong nhan trong thoi gian thye, giup giam
thiéu nguy co tai nan lao dong va tang cuong hi¢u suat
lam viéc. Ngoai ra, cac hé thong Al tién tién khong chi
ho tro tu dong héa ma con tuy chinh quy trinh san Xuat
theo nhu cau cua tung ca nhén, tir do giup t6i uu hoa
trai nghiém lam viéc va nang cao chit luong san phim
(Ghobakhloo & cong sy, 2023). Su thay doi nay khéng
chi g1up nang cao chét luong cong vi€c ma con tao ra
mot mdi truong lam viée linh hoat hon, noi cong nghé
dong vai tro ho tro con nguoi thay vi thay the ho. bay la
mot buge tién quan trong trong viéc can bang gitta hi¢u
suat cong nghiép va chat luong cudc song cta nguorl lao
dong, dong thoi thue day cac mo hinh san xuét c6 dao
dirc va cong bang hon (EC, 2021, 2022; Ghobakhloo &
cong sy, 2023; Valette & cong su, 2023).

2.2.2. Tinh bén viing (Sustainability)

Mot trong nhung dac dlem cot 161 cta Cong nghi¢p
5.0 1a tich hop cac nguyen tic bén Vung Vao san Xuat,
huorng t6i nén kinh té tuan hoan va giam thiéu tac dong
moi truong (EC, 2022; Leon, 2023). Trong khi Cong
nghlep 4.0 da gop phan vao viéc toi wu hoa ning luong
va tai nguyén, thi Cong nghlep 5.0 m¢ rong pham vi
nay bang cach dua ra céac giai phap nham tao ra hé
sinh thai san xut co trach nhiém véi méi truong. Theo
Ghobakhloo va cong su (2023), cac cong ngh¢ nhu vat
li¢u thong minh va quan ly chudi cung tng bén Vung
dang duogc ap dung dé giam luong khi thai carbon va
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han ché chét thai cong nghiép.

Mot trong nhiing ung dung quan trong cua Cong
nghlep 5.0 trong linh vyc nay la tich hop néng lugng tai
tao vao quy trinh san xuét (EC, 2021; 2022). Céc nha
may thong minh khong chi tu dong diéu chinh mue tiéu
thu nang lugng ma con tan dung cac nguon nang luong
sach nhu dién mdt troi, dién gié va pin hydro dé van
hanh hé¢ thong san Xuét (Valette & cong sw, 2023). Bén
canh do, cac chién Iugc d6i moi mé vi sy bén vimg ciing
duoc khuyen khich, trong d6 cac doanh nghi€p hop tac
dé phat trién vat li¢u tai ché va cong nghé luu trit nang
luong tién tién (Ghobakhloo & cong sy, 2023). Khong
chi gidi han ¢ cac yeu t6 ky thuat, Cong nghi¢p 5.0 con
huéng dén viée xay dung mot nén san xuat co trach
nhiém véi xa hoi, dam bao rang cac san pharn va quy
trinh san xuét khong chi ¢6 lgi ich kinh t€ ma con gbp
phan vao su phat trién bén vimng cua cong dong. Piéu
nay phu hop véi cac muc tiéu phat trién bén viing toan
cau (SDGs), dac biét la trong boi canh cac doanh nghiép
dang chiu ap lye 16n tir chinh phu va nguoi ti€u dung
trong viéc giam thiéu tac dong tiéu cuc dén moi truong
(Ghobakhloo & cong su, 2023).

2.2.3. Kha nang thich vmg va phuc hoi (Resilience)

Cong nghlep 5.0 khong chi tdp trung vao hiéu
suat ma con nhan manh vao kha nang thich tng cua
hé thong san xuit trudc nhiing blen dong toan ciu
nhu dai dich, khing hoang kinh té va bién d6i khi hau
(EC, 2021, 2022). Theo Khan va cong su (2023), Cong
nghiép 4.0 da tao ra cac h¢ thong san xuét linh hoat hon
nhung van con phy thudc vao cac chudi cung tig dé
bi ton thuong. Trong khi do, Cong nghiép 5.0 tap trung



vao viéc xay dung cac chudi cung ung thong minh, c6
kha nang ty dong diéu chinh va thich nghi nhanh chong
v6i diéu kién thi truorng thay doi.

Mot trong nhiing yéu t giup Cong nghiép 5.0 ting
cuong kha ning thich timg 12 san xuét siéu ca nhan hoa
(Hyper—Customlsatlon) Nho vao Al va phén tich dir
li¢u 16n, cac hé thong san xut co thé nhanh chong didu
chinh day chuyen de dap g nhu cau thi tnrO’ng ma
khong 1am gian doan quy trinh. Piéu nay giup doanh
nghiép khong chi ton tai ma con phat trién trong boi
canh thi truong khong 6n dinh (Ghobakhloo & cong
su, 2023). Ngoai ra, cac cong nghé nhu Blockchain va
[oT cling dong vai tro quan trong trong viéc t6i wu hoa
quan ly chu01 cung Ung va cai thién tinh minh bach
trong san xuat (Nguyen & cong su, 2025; Valette &
cong su, 2023). Cong nghlep 5.0 cling tich h0’p h¢
thong phan tich dir liéu tién tién dé du bao rii ro va tbi
uu hoa quy trinh san xudt. Theo Ghobakhloo va cong
su (2023), viéc su dung md hinh Digital Twin (ban sao
ky thuét s6) cho phép cac doanh nghiép mé phong va
danh gia cac kich ban khéac nhau, tir d6 dua ra quyet
dinh chinh xac hon de glam thleu rii ro. Sy két horp
gifta cong nghé tién tién va chién lugc thich ung glup
Cong nghi€p 5.0 khong chi duy tri sy 6n dinh ma con
dam bao su phat trlen dai han cua cac doanh nghié¢p
trong moi truong day bién dong.

Cha dé

]
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3. Phuwong phap nghién ciru

Nghi€n cuu nay ap dung phuong phéap phén tich
tric Iuong thu myc (bibliometric analysis) dé hé thong
hoa céac cong trinh khoa hoc lién quan dén Cach mang
Cong nghi€p 5.0. Phuong phap nay dugc lya chon vi
phl‘l hop v6i muc tiéu nghién ciru la téng hop, phan loai
va xac dinh cac xu huo‘ng hoc thuét n6i bét trong mot
linh vyc nghién ctru cOn méi va dang phat tri€n nhanh
nhung thiéu tinh hé thong Phan tich thu myc cho phép
su dung di liu tir cac co so dir liéu khoa hoc de kham
pha cu trac tri thirc, xac dinh cac cym chu de, tac gia
anh huong, tir khoa ndi bat va hudng phat trién theo
thoi gian.

Cu thé, quy trinh thyc hién gém cac budc chinh
sau:

Budce 1: Xac dinh pham vi nghién ctu: Thu thép
dir liéu tir SCOPUS, tim kiém theo tiéu d&, tom tat, tir
khoa trong khung thoi gian 2018-2024, v6i ngdn ngit
tleng Anh. Cu thé, nam 2018 d4nh diu su xudt hién ban
dau cta cac nghién ctru ¢6 lién quan dén Cong nghiép
5.0 dudi dang mo rong khai niém tir Cong nghiép 4.0.

Budce 2: Xac dinh tir khoa va thoi diém khao sat:
Str dung tir khéa "Industry 5.0" va tién hanh khao sat
dir liéu vao ngay 01/12/2024. Tu khéa chinh duge st
dung trong qué trinh tim kiém 1 "Industry 5.0", vi day

Cach mang céng nghé 5.0

Co s& dit liéu: SCOPUS

Pham w1

Trrong tim kiém: Tiéu dé bai viét; Tom tat; Tir khoa

¥ Khung thai giam: 2018-2024
Ngén ngit: Tiéng Anh

|

Tir khéa va chudi
tim kiém
Ngay khio sat

Kac dinh bang luu
va sang loc

!

Phin tich théng ké
mb ta
Phin tich déng
trich din

l

Phan tich tir khéa

s -

—"

* Industry 5.07

Ngay 01/12/2024

Tac gi1d doc va danh g13 so b — C6 2433 bai bao tir
2018-2024 dap tng viéc phin tich

St dung théng ké cia SCOPUS dé thong ké vé sé
Irong bai, thivi gian, loai tai liéu, sé trich din

Sir dung phin mém VOSViewer 42 xic dinh cic

nghién ciru 6 trich din lén

51 dung phin mém VOSViewer dé xac dinh cac nhém

tir khéa chinh — Phin tich va dwa ra hwdéng nghién ciu

Hinh 2. Quy trinh nghién ciru
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1a thuat ngu phd bién, dugc sir dung chinh thure trong
hau hét cac tai liéu hoc thuat lién quan dén Cach mang
Cong nghlep 5.0. Vigc gi6i han tir khoa nham dam bao
d6 chinh xac cua dit lidu trich xuat, tranh cac truong
hop nhleu tir cdc ngit canh khong lién quan. Chudi truy
van cu thé dugc thuc hién trén co so dir lisu SCOPUS
nhu sau: TITLE-ABS-KEY("Industry 5.0") AND
PUBYEAR > 2017 AND PUBYEAR < 2025 AND
(LIMIT-TO(LANGUAGE, "English")). Truy van nay
tim kiém céc tai liu c6 chtra cym tr "Industry 5.0"
trong tiéu dé (TITLE) tom tit (ABSTRACT) hodc tu
khoa (KEY), gi6i han trong khoang thoi gian tr nam
2018 dén 2024, va chi chon cac tai li¢u tiéng Anh dé
dam bao tinh dong nhét trong phén tich.

Budc 3: Sang loc va xac dinh bang luu trii: BDanh
gid so bg cac bai bao va chon loc 2.453 bai phu hop voi
tiéu chi nghlen ctru, bao gom: (i) bai viét bang tiéng
Anh; (ii) c6 chtra tir khoa "Industry 5.0" trong tiéu
dé, tom tat hodc tir khoa; (iii) dugc cong bd trong giai
doan 2018-2024; (iv) 14 tai liéu hoc thuét c6 tham dinh
(]ournal articles, conference papers, book chapters); va
(v) ¢6 dit liu day du phuc vu phan tich trac lugng.

Budc 4: Phan tich thong ké mo ta: phan tich so
luong bai bao, thoi gian cong bd, loai tai liéu va s6 lan
trich dan.

Budgc 5: Phan tich dong trich dan: Sur dung phan
mém VOSViewer dé xac dinh cic nghién ciru ¢6 anh
hudng 16n thong qua phén tich mang luéi trich dan.

Budc 6: Phan tich dong xuét hién tir khoa (Keyword
CO-OCCUITENcE) va Xu huong nghién cuu: s dung
VOSViewer dé nhan dién cac nhom tir khoa chinh va
dé xuét huong nghién ctru trong linh vye Cong nghiép
5.0. Céc chi s6 lién két (link strength) va tong do manh
lién két (total link strength) dwoc sir dung lam trong sd
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0 * -
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trong phan tich mang tir khoa, phan anh mtre dg va tan
suét cac tir khoa xuat hién ciing nhau trong céc tai ligu.

Toan b qué trinh phan tich duoc thyc hién biang
phan mem VOSviewer. Phan rnern nay hd trg phan tich
cac chi s6 nhu dd manh lién két (link strength) va tong
dd manh lién két (total link strength), giip xdc dinh
mirc d6 két ndi gitra cac yéu td trong mang nghién ctru.
Thoéng qua cach tlep can dinh lugng nay, nghlen clru
khong chi cung cap mot cai nhin hé thong v€ tién trinh
hoc thuat cta Cong nghiép 5.0, ma con gbp phan xac
dinh cac tac gia c6 anh huong, chi dé nghién ctru chinh,
va cac xu hudng dang ndi bat trong linh vye. Két qua
phén tich 1a co s¢ dé dua ra cac goi y dinh hudéng cho
nghién clru tlep theo, cling nhu tao nguon tham khao
hiru ich cho cong dong hoc thuat va thuc tién.

4. Két qua
4.1. Thong ké mé ti
4.1.1. 86 lwong bai bdo

Hinh 3 minh hoa xu huéng gla tang sO luong bai
bao Ve Cong nghi€p 5.0 trong giai doan 2018-2024.
Cu thé, ndm 2018 chi c6 01 bai viét, thé hién giai doan
khoi dau cta khai niém. Nam 2019 ting 1én 18 bai,
ndm 2020 dat 38 bai, va nam 2021 la 95 bai. Sy quan
tAm tang manh tir nim 2022 v&i 376 bai, tiép tuc tang
1én 801 bai vao ndm 2023, va dat dinh ¢ nam 2024 véi
1.124 bai dugc ghi nhén (tinh dén thoi diém khao sat
thang 12/2024). Dién bién nay cho thay muc do quan
tam hoc thuat ngay cang cao d6i véi linh vuc Cong
nghiép 5.0, dac bi€t sau khi khai niém nay duoc Uy ban
Chau Au chinh thirc héa vao nam 2021.

2021 2022 2023 2024

Hinh 3. S6 lwgng nghién ciru theo thoi gian
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4.1.2. Vé quoc gia

Duya vao biéu do trén ta co thé thay rang s6 luong
cac bai bao lién quan vé nghlen cliru nay co6 luong phan
bd khong dong déu tir cac khu vuc. Hinh 4 trinh bay
phén b6 s6 luong nghién ctru theo qudc gia. Dan dau
1a An Do véi 507 bai bao, cho thiy mirc d6 quan tdm
va tham gia tich cyc tur cong ddng hoc thuat nuoe nay
Tiép theo 1a Y (Italy) voi 274 bai, va Trung Qudc voi
225 bai. Viét Nam dung 40 voi 25 bai bao dugce ghl
nhan. Tong cong, cdc nghién ctru den tur 103 quoc gia,
phan anh murc d6 pho bién toan ciu ciia cha dé.

India

Italy

China

United Kingdom
United States
Germany
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Sweden

France

Viet Nam

0 50 100
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4.1.3. Vé loai tai liéu

Hinh 5 phan tich ty 1€ céc loai tai li¢u dugc st dung
trong nghién ctru. Bai bdo khoa hoc (journal articles)
chiém ty 1& 16n nhét voi 39%, theo sau la bai bao hoi
thao (conference papers) chiém 32,3%. Chwong sach
chiém 15,6%, trong khi céc loai tai liéu khac nhu ghi
chq, thu, bai binh luén chiém ty 1& nho hon, dao dong
tir 0,08% dén 7,38%. Su da dang nay cho thay chu dé
Cong nghlep 5.0 dang dugc khai thac trén nhiéu loai
hinh c6ng bd hoc thuat.
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4.1.4. Vé linh viee nghién ciru

Hinh 6 thé hién céac linh vuc hoc thuat lién quan
dén Cong nghiép 5.0. Trong do, Khoa hoc may tinh
(Computer Science) chiém ty trong cao nhat véi
24,84%, theo sau la Ky thuat (Engineering) v6i23,08%,
va Kinh doanh - Quan ly - Ké toan v4i 9,37%. Cac linh
vuc con lai nhu Khoa hoc xa hoi, Moéi truong, va Khoa
hoc strc khoe cung 6 sy tham gia nhung chiém ty 1¢
thip hon. Diéu nay cho thiy Cong nghlep 5.0 1a mét
chii dé mang tinh lién nganh cao, voi su giao thoa gilra
cong nghé, con nguoi va quan tri.

Tai hiéu so vl Linh vue

Diéu dudng

Duoe ly, Péc chat hoc va Diroc
Mién dich hoc va Vi sinh

Khoa hoc than kinh

Nganh nghé sirc khoe

Khoa hoc trai dét va hanh tinh
Tam 1y

Pa nganh

Nghé thuat va nhén vin

Khoa hoc néng nghiép va sinh hoc
Héa hoc

Hoa sinh, di truyén hoe va Sinh
Thude

Ky thuat hoa hoc

Khoa hoc vat liéu

Vatly va thién van hoc

Khoa hoc méi triromg

Nang hwong

Kinh té, Kinh té hrong va tai chinh
Khoa hoe x4 héi

Khoa hoe quyét dinh

Toan hoc

Kinh doanh, quén ly va ké toan
k¥ thuat

Khoa hoc may tinh

Linh vire

0,00%

4.2. Phén tich dong trich din

Phan mém VOSviewer da dugce su dung dé phan
tich va tryc quan hoa mang ddng trich dan cua cac tai
liéu nghién ctru vé Cong nghlep 5.0. Két qua phén tich
cho thay téng cong 735 tac gia duogc trich din trong
2453 bai bdo, duge phan thanh ba cym chinh dya trén
mirc d9 lién két trong trich dan.

Cym mau do tap trung vao cac nghién ciru vé tri
tu€ nhan tao (AI) va ty dong hoa, v6i nhitng tac gia tiéu
biéu nhu Wang F-Y., Zhang Y., LiuY, LiJ. vaTaoF.
Nhom nghién ctru ndy chi yéu den tur khu vuc chau A,

W Tailieu
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nhin manh vao ing dung dir li€u 16n, phan tich thong
minh va tdi ru héa san xuét trong bbi canh Cong nghiép
5.0. Trong khi d6, cum mau xanh duong dai dién cho
cac nghién ctru vé quan ly chu01 cung Ung va logistics
thong minh, voi cic tic gia ndi bat nhu Romero D.,
Sgarbossa F., Battini D., Wuest T. va Faccio M.. Nhom
nghlen clru nay c6 sy tap trung manh mé vao quan ly
san xuat bén viing, t6i wu hoa quy trinh van hanh va
tich hgp cong nghe vao quan ly chudi cung ung. Bén
canh d6, cum mau xanh 14 phan anh cac nghién cuu
vé su hop tac gilta con ngudi va cong ngh¢, trong do
cac tac gia ndi bat gdm Maddikunta P.K.R., Gadekallu
T.R., Nahavandi S., Ghobakhloo M. va Carayanms
E.G.. Nhom nay tap trung vao robot cong tac (cobots),
tu dong hoa thong minh va tuong tac gita con ngudi
voi hé thong may moc trong san xuat. Két qua truc
quan hoa cua VOSviewer giup xdc dinh rd nhiing xu
hudng nghlen cuu chinh trong Cong nghiép 5.0, dong
thoi 1am noi bat nhitng tac gia c6 anh huong 16n trong
linh vyc nay. Ban do mang dong trich dan cung cap
c4i nhin tong thé vé sy phat trién cua Cong nghlep 5.0,
giup dinh hudng cho cac nghién clru twong lai va thuc
day hop tac khoa hoc trong linh vuc nay.

4.3. Phén tich dong xudt hign tiv khéa (Keyword co-
occurrence)

Phan mém VOSviewer duoc str dung dé phan tich
hé thdng tir khoa do cic tac gia dé xuit trong 2453 bai

repetitive @ssemblies

hume‘uzbmlta’ ﬂ Uﬁupw

9 Vs
|nfo rmatlowste.s
w
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bao dugc truy xudt tir co s dit liéu Scopus. Pé dam
bao tinh chon lgc va d9 tin cdy cua dir li€u, nghién clru
chi xem xét cac tir khoa c6 tan suét xuét hién tdi thiéu
nam lan, Trong md hinh tryc quan hoa, kich thuge cua
cac nut biéu thi tan suat xuat hién cua tung trr khoa,
trong khi d¢ day cua céc lién két giita hai tir khoa phan
anh muc do dong xuit hién cta ching trong cac bai
bao khoa hoc. )

Két qua phan tich cho thy ¢ 969 tir khéa dap tng
ti€u chi nghién ctru, dugc phan cum thong qua thudt
toan cua VOSviewer nham xac dinh cac chu dé nghién
ctru chinh va xu hudng ndi bat trong linh vuc Cong
nghiép 5.0. Hinh anh truc quan hoa cho thy "Industry
5.0" 1a tir khoa trung tdm, v6i mang ludi lién két cht
ché dén cac chu dé quan trong khac. Cu thé, cac tur
khoa dugc nhom thanh bbn cum chinh: (1) Phat trién
bén vitng (sustainability, human capital, supply chain),
(2) Internet van vat (IoT) va bao mat dir liéu (internet
of things, blockchain, cyber-attacks), (3) Hop tac
gitra con nguoi va robot (human-robot collaboration,
human-centered des1gn workers), va (4) Hé thong
vat ly - con nguoi (human-centric physical systems,
social systems, job analysis) Viéc phan cum nay cho
phép nhan dién sy giao thoa gitra cic linh vyc cong
ngh¢, con nguoi va tinh bén Vu:ng trong bbi canh Cong
nghi¢p 5.0, dong thoi cung cap o s¢ cho cac nghién
ciiu tlep theo nham khai thac sau hon céc mdi quan hé
giita cac yéu to nay.

o@ AU

scada

corr’uter security ®

technologieal change , - ﬁ.u IS_Q:'

manufacturingengineering

Hinh 8. Phan tich theo tir khoa
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4.4. Phén tich cdc chii dé méi

Hinh anh tryc quan hoa tir khoa trong linh vuc
Cong ngh1ep 5.0, dugc tao bang phan mém VOSviewer,
phéan anh moi quan hé gitra cac khai niém nghién ctru
chinh dya trén phan tich 2453 bai bao tir co s¢ dit li¢u
Scopus. Céc tir khoa duoc ma héa theo thoi gian xuat
hién, thé hién thong qua thanh mau ¢ goc dudi cung
voi khoang thoi gian tir 2022 dén 2024. Theo d6, mau
xanh lam va tim dai dién cho cac tir khoa xuét hién s6m
(2022 - 2023), trong khi mau xanh 14 va vang thé hién
cac chu dé nghlen ctru méi ndi (2023 - 2024).

Khac véi phan tich toan ky (2018-2024) ¢ muc
4.3, phan tich trong myc nay chi tip trung vao giai
doan 2022-2024 nham kham pha nhu’ng hudng ngh1en
clru moi xuat hién gan day. Do gi¢i han pham vi dit
liéu, két qua hinh thanh ba nhém tir khoa chinh, phan
anh sy dich chuyén trong tdm nghién ctru trong giai
doan hién tai. Cac tir khoa duge phén thanh ba nhom
chinh: (1) Nhom coéng nghé, bao gom Internet of
Things, blockchain, cloud computing va cybersecunty,
phan anh vai tro cua dir liéu 16n, bao mét va tu dong
hoa trong Cong nghiép 5.0; (2) Nhom lién quan dén
con nguoi va hé thong vat 1y - con ngudi, voi cac tir
khoa nhu human-robot collaboration, ergonomics va
human-centric phys1ca1 systems nhin manh sy tich
hop gitta cong nghé va yeu t6 con ngum trong san xuat
thong minh; (3) Nhom vé phat trién bén viing, gdom
sustainability, industrial development va supply chain,
phan anh xu hudng ngh1en clru vé san xuit xanh, quan
1y chudi cung g va tbi uu hoa tai nguyen Viéc truc
quan hoa nay khoéng chi gitp xac dinh cac xu hudng
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human-centeréd éesign o
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nghién ctru trong diém ma con cung cip thong tin vé
su phat trién theo thoi gian cua cac chu dé trong Cong
nghi¢p 5.0, tr d6 dinh hudng cho cac nghién ctru trong
tuong lai, dac biét trong linh vyc tich hgp cong nghé,
tu dong hoa thong minh va phat tr1en bén viing.

Céac chu d& nghién ciru méi ndi trong linh vuc
Cong nghiép 5.0 trong giai doan 2023 - 2024 phan anh
su dich chuyen o tu dong hoa thuan tay sang tich hop
con ngu01 - cong nghé va phat tr1en ben virng. N6i bat
trong s6 d6 1a cac nghién ctru vé hé thong vat 1y - con
ngu01 (human-centric phys1cal systems), nhan manh
vao thiet ke lay con ngu:01 lam trung tam, ti wu hoa
trai nghlem lao dong va cai thién sy tuong tac gilta con
ngu01 va may moc. Pong thoi, linh vyc an ninh mang
va bdo mit dir ligu dang trd thanh trong tam nghién ctru,
v6i sy xuat hién ciia cac tir khoa nhu cyber—attacks
blockchain va computer security, cho thdy nhu cau cap
thiét trong viéc bao v¢ dir li¢u va tang cudng tinh an
toan cua hé thong san xuat s6 hoa. Ngoai ra, xu hudng
phat trién bén viing va quan 1y chudi cung ung thong
minh cling dang thu hat sy quan tam dang ké, voi cac
ngh1en clru vé sustainability, industrial development
va technologlcal change, phan 4nh nd lyc huéng dén
mot nén cong nghiép linh hoat, hi¢u qua va than thién
v6i moi truong hon. Sy xuét hién cua céc tir khoa nay
cho thiy nhiing dinh huong mdi trong ngh1en ctru khoa
hoc, tap trung vao su can bang gilta cong nghé, con
nguoi va moi truong trong bo1 canh Cong nghiép 5.0.

Trong bdi canh chuyen 601 tir Cong nghi€p 4.0 sang
Cong nghiép 5.0, cac chu de nghién ctru khong chi tiép
tuc phat trién cic cong nghé c6t 161 nhur Internet van vat
(Internet of Things - [oT) ma con mé rong sang nhiing

multi abjective
-

[ &
hilécapaghunications
4 e y
- ®
(o, _-J

20225 2023.0 20235 2024.0

Hinh 9. Phén tich dong xuit hién tir khéa (Keyword co-occurrence) theo thoi gian
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|laboration

Hinh 10. Phan tich dong xuét hién tir kh6a méi

khia canh méi, dac biét 1a hé thong léy con nguoi lam
trung tdm (Human Centric Systems) va hop tac gitia
con nguoi va robot (Human-Robot Collaboration).
Neu Cong nghlep 4.0 nhan manh vao tu dong hoa, két
nbi sb hoa va tri tu¢ nhén tao, thi Cong nghi¢p 5.0 tap
trung vao toi uu hoa su tuorng tac gnra con nguoi va
cong nghg, tao ra mot moi trudong san xuét théng minh,
linh hoat va bén Vung hon.

Su két hop giita IoT va yeu t6 con ngudi trong Cong
nghiép 5.0 dang m¢ ra nhiéu hudéng nghlen clru moi.
Cac hé thong Human-Centric khong chi g1up cong nghé
thich tmg véi nhu cau ctia con nguoi macon nang cao trai
nghiém lao dong, an toan va hiéu suét lam viéc. Trong
khi ¢6, Human-Robot Collaboration cho phép may mdc
va con nguoi lam viée cung nhau mét cach linh hoat,
thay vi thay thé con ngu01 nhu trong mo hinh tu dong
hoa trudc day Diéu nay glup cai thién tinh ca nhan hoa
trong san xuat, kha nang sang tao cua con ngum va hleu
qua van hanh cta hé thong robot. Nhu vay, su chuyén
doi tir Cong nghlep 4.0 sang Cong ngh1ep 5.0 khong chi
don thuan 1 nang cip cong ngh¢, ma con 1a mot bude
tlen quan trong trong viéc tao ra mot hé sinh thai san
Xuét noi con nguol va cong nghe cung ton tai, cong nghé
hd trg con nguoi lam viée tdi wu hon.

5. Két luan
5.1. Két lugn

Cach mang Cong nghi¢p 5.0 danh dau mot bude
chuyén minh quan trong trong sy phat trién cong
nghiép, m¢ rong cac nguyen tac cua Cong nghi¢p 4.0
bang cach nhan manh vao con ngudi, tinh bén viing va
kha nang thich tmg. Thay vi chi tap trung vao tu dong

hoa va hiéu suét san xuat Cong nghiép 5.0 huéng dén
mot md hinh phat trién toan dién hon, trong d6 cong
ngh¢ khong chi t6i uru hoa quy trinh ma con hd trg con
nguoi phat trién, bao vé moi truong va tang cuorng kha
nang thich u'ng trudc nhung thay doi toan cau.

Két qua nghlen clru nay da cung cap mot birc tranh
tong quan vé sy phat trién ctia Cong nghiép 5.0, thong
qua phan tich Bibliometric cadc nghién ctu tir co so
dir liéu SCOPUS trong giai doan 2018-2024. Nghién
ciru da xac dinh cac xu huong chinh, cac tac gia co
anh hudng lon va nhitng chu dé nghién ctu trong tam
trong linh vye ndy. Qua do, nghién ctru khong chi giup
hé thong héa tri thirc ma con hd trg cac nha nghién ctru
trong viéc tiép can tai liéu quan trong va dinh hudng
nghién ctru trong tuong lai.

Dua trén ket qua phan tich, nghién cttu ciling dua
ra mot s6 d& xuét cho céc huong nghlen clru tiép theo,
bao gom viéc phat trién cac hé thong san xuat ldy con
ngu01 lam tmng tam, md& rong tmg dung cong ngh¢ Al
va robot cong tac (Cobots) toi uu hoa chu01 cung ung
linh hoat va thuc day cac md hinh san xuét ben Vu’ng
Nhiing dinh huong nay khong chi co gid tri d6i voi gisi
hoc thuat ma con mang lai 1¢i ich thuc tién cho doanh
nghlep va cac nha hoach dinh chinh sich trong viéc
xay dyng mot nén cong nghiép hién dai, linh hoat va
c6 trach nhiém hon.

Tém lai, Cong nghlep 5.0 khong chi 1a mét bude
tién vé mat cong nghé ma con la mot sy thay doi Ve
tu duy trong cach thirc t6 chirc san xudt va phat trién
kinh té. Viéc nghlen ctru sdu hon vé cac khia canh  cong
nghé, kinh té va x4 hoi caa Cong nghlep 5.0 s& tiép tuc
dong vai tro quan trong trong viéc hién thuc hda mot
mo hinh cong nghi¢p bén viing, nhan van va thich ung
hon véi tuong lai.
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5.2. Han ché, dé xudt cho nghién ciru trong twong lai
5.2.1. Han ché cia nghién ciru

Ngh1en clru nay c6 mot s0 han ché can dugc xem xét
trong cac nghién ciru tiép theo. Thir nhét, dir ligu duge
thu thap chi tir co s& SCOPUS, trong khi cac ngudn khéc
nhu Web of Science, IEEE Xplore hodc Google Scholar
c6 thé cung cép cai nhin toan dién hon vé Cong nghiép
5.0. Thur hai, phuorng phap phan tich Bibliometric chu
yeu dya trén s0 luong trich dan va tir khoa ma chua danh
gia sau vé ndi dung va chit lugng clia cic nghién ciru,
do @6, viéc két hgp v6i phuong phép phan tich dinh tinh
hodc phan tich tong hop (meta-analysis) s€ giup cung
cap cai nhin chi tiét hon. Thir ba, nghlen ctru chu yéu
tap trung vao céc tai licu hoc thuat ma chua tich hop
cac bdo cdo tir doanh nghi€p hodc chinh sach chinh phu
dleu nay ¢6 thé han ché kha nang g dung thyec tién clia
két qua nghién clru. Cudi cing, nghién clru chua danh
gia cy thé tac dong cua Cong nghiép 5.0 601 véi cac linh
vuc kinh té, méi truong va xa hoi, do do can c6 nhlrng
nghlen ctru dinh lwong dé do ludng va phén tich sau hon
veé nhitng anh huong nay.

5.2.2. Bé xuat cho nghién ciru trong twong lai

Cac nghién ctru trong tuong lai ¢6 the mo rong
theo nhiéu hudéng nhim nang cao hleu biét vé Cong
nghiép 5.0. Trudc hét, viéc két hop nhiéu co s dir lidu
khac nhau va ap dung cac phuong phéap phan tich nang
cao nhu hoc may (Machine Learning) hodc phan tich
ndi dung dinh tinh s& ginp xac dinh xu hudng nghién
ctru mdt cach chinh xac hon, Bén canh d6, can cé cac
nghién cuu thuc nghlem de danh gid tac dong clua
Cong nghiép 5.0 dbi voi nén kinh té, lao dong va moi
truong, ddc biét 1a kha nang thic day phat trién bén
Vlrng Ngoai ra, viéc tich hop g6c nhin tir doanh nghiép
va chinh sach cong s€ giup lam rd cac yéu té thuc day
va rao can trong qué trinh trién khai Cong nghiép 5.0,
tir d6 d& xuat cac chién luoc phu hop dé ung dung mo
hinh nay hiéu qua hon. Cudi cung, nghién ctru co thé
tap trung vao moi quan h¢ gitta Cong nghiép 5.0 va
cac muc tiéu phat trlen bén Vung (SDGs) nham xac
dinh nhirng giai phap ti wu gitip cong nghiép hién dai
khong chi tang truong manh m€ ma con dam béo trach
nhiém xa hoi va bao vé moi truong.
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Abstract

The Fifth Industrial Revolution (Industry 5.0) emphasizes human-centricity, sustainability, and resilience,
expanding on the principles of Industry 4.0. However, research in this field remains fragmented, necessitating a
comprehensive overview to identify development trends. Therefore, this study applies bibliometric analysis using
data from SCOPUS (2018-2024) to systematize academic literature, identify key research topics, and propose
future directions. The data is analyzed using VOSviewer software, employing techniques such as co-citation
analysis and keyword analysis. The results indicate that research on Industry 5.0 is growing rapidly, focusing
on human-AlI collaboration, flexible supply chains, and green production. The study also suggests expanding
the analysis of the practical impacts of Industry 5.0 to gain a deeper understanding of its benefits and challenges
during implementation.

Keywords: Industry 5.0, co-citation analysis, keyword analysis, bibliometric analysis, Industrial Revolution.
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