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Tém tat

Cdch mang cong nghiép (CMCN) 4.0 dang dién ra nhit vii bao hién nay co rdt nhiéu xu hiéng
mdi. Cde nén kinh té, cdc doanh nghiép, cdc cd quan, 16 chite dang ndm bdt Nh:?ng Xt mrrrng do
dé ing dung trong hoat dong kinh doanh ciia doanh nghiép, hoat dong qudn Iy va diéu hanh,
ndng cao hi¢u qud va 167 vu hda cdc linh v ciia minh. B thuee hién diéu do, nhan luc cong
nghé théng tin la véu t6 hang ddu, doi hoi viée dao tao, sit dung nhéan lue phéi chii dong, linh
hoat va doi mdi dé theo kip va di trude thoi dai. Bai viét phan tich cdc xu hudng cong nghé
mdi tdc dong dén ngudn nhan lic cong nghé théng tin hién nay, dé xudt mét sé khuyén nghi vé
phdt trién nhan lic céng nghé thong tin trude nhiing xu hudng cong nghé mdi clia CMCN 4.0.

Tu khéa: Cdach mang cong nghiép 4.0, cong nghé mai, nhan luc

Summary

The Industrial Revolution 4.0 is taking place like a storm, with many new trends. Economiies,
businesses, agencies and organizations are grasping those trends to apply in their business
operations, management and administration activities to improve their efficiency and
optimize their business fields. In this application, information technology human resources
is the key factor, requiring the training and use of human resources to be proactive, flexible
and innovative to keep up with and stay ahead of the times. The article analyzes new
technology trends affecting current information technology human resources, refers to the
current situation of Hanoi and propose policy recommendations for Vietnam as well as
Hanoi capital.

Keywords: Industrial revolution 4.0, new technology, human resources

CAC XU HUONG CONG NGHE  vac6 thé sit dung khong han ch& vé quy md, khong gian,

MG1 CUA CMCN 4.0 HIEN NAY

CMCN 4.0 la su tich hdp cao do cla
hé thong két ndi s6 hoa - vat 1y - sinh hoc
vGi su dot phi cta internet van vit, tri tué
nhan tao, xir 1y dir liéu 16n dang lam thay
d6i cin ban nén sian xudt, hé thong phan
phoi, tiéu thu va bién d6i siu sic moi hoat
ddng chia doi song con ngudi. Trong cude
CMCN 4.0 nay, hé thong md phdng tich
hdp cdc loai cong nghé, moi trudng s,
k€t ndi van vét va khong gian mang sé trd
thiinh cong cu sdn xudt chd yéu; phuong
thifc san xudt thong minh Ia chi dao; dir
liéu va thong tin s trd thanh nguyén liéu
6 gid tri nhat, ¢6 siic manh ngay cang l6n

thoi gian; lao déng tri tué, lao dong ky ning s¢ ngay
cang chi phéi; tri tué nhan tao, ngudi mdy s& din thay
thé& con ngudi trong nhiéu cong viée phd bién.

Nghién ctiu cho thdy, cudec CMCN 4.0 ¢6 sy tham
gia tich cuc vdi vai tro tru cot cua 40 cong nghé tién
ti€n trong 4 linh vue chinh trong dé c6 téi 9 cong nghé
thudc linh vie cong nghé s6: Tri twé nhin tao (Al);
Internet van vat (IoT); Dit liéu 16n (Big data); Chudi
khoi (Blockchain), Pién todn ddm may; M6 phong,
Robot tu hanh, Tinh todn lugng t&r; Tinh todn ludi.
Trong d6, ¢6 12 cong nghé dot phd vdi trién vong phit
trién manh mé t6i nam 2030, bao gdm mot nita la cdc
cong nghé trong linh vic cong nghé sd: AL IoT; Big
data; Blockchain, Sdn xut 3D va ché tao dép ldp (3D
printing and additive manufacturing); Vé tinh nhé va
si€éu nho (Micro and nano satellites).

*TS., Pho Vién trudng Vien Kinh té Buu dién, Hoc vién Céng nghé Buu chinh Vién thong
Ngay nhén bai: 06/3/2023; Ngay phdn bién: 20/3/2023; Ngay duyér ddang: 02/4/2023
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Internet van viit (IoT) dugc dng dung ring rai

Thang 3/2020, Statista du bdo téi nam 2025, thi
truding ToT thé gidi sé dat 754 ty USD vdi khodng 25 ty
thiét bi IoT k€t ndi internet toan ciu théng qua mang
khong diy tam ngidn (Phan Vin Hoa, 2020). Tai Viét
Nam, tng dung loT ciing dang dudc Chinh phi Viét
Nam va cdc doanh nghiép quan tim dé€ xiy dung cd sd
ha ting thanh phd théng minh.

Sit dung dif li¢u Ién nhiéu hon

Cdn “séng than™ vé dif liéu s6 dudc tao ra bdi nén
kinh t€ s6. Cdc doanh nghiép sé khong ngimg khai
thdc nhitng ¢d hoi ki€m tién tr i liéu va cdc phin
tich lién quan dén di liéu hodc sit dung hiéu biét ma
dir liéu dem lai d€ ning cao hiéu qua clia (6 chic.
MarksetandMarkets du bdo, xu hudng dich vu khich
hang hodc md rong thi trudng tr dir liéu Idn trén toan
clu sé dat 229 ty USD vao nam 2025 vdi toc do ting
trudng binh quin/nidm la 10.6% (Duy Anh, 2023).

Céc doanh nghiép cong nghé théng tin va truyén
thong trong nudc tham gia vao thi truong tri tué
nhén tao

Vién nghién cdu toin ciu McKinsey du bio,
doanh thu cia thi trudng tri tué nhén tao todn ciu
1a 300 ty USD viao niim 2025. Tap doan Cong nghé
CMC ctia Viét Nam cho ring, nhu ciu d6i vdi céc
phin mém duge ndi dia héa 1a rdt cao bdi phin 16n
¢ong nghée tri tu¢ nhin tao da duge phat tri€n & céc
nude khdc khong twong thich d€ st dung dudc tai Viét
Nam do st khdc biét vé chinh sdch va cdch thite kinh
doanh (Van Anh, 2019).

Blockchain ngay cang dige quan tim phit trién

Thi inf(‘!m__ blockchain todn szu du kién sé dat mifc
21ty USD vao niim 2025, chu y€u tai khu vyc Bic My,
chau Au va chdu A - Thdi Binh Duong. C6 nhiing tin
hiéu quan tim ddng ké vio bin(.kchaln tai Viét Nam,
vdi mot 80 cdce dy dn thit nghiém cong nghé bluckchzlin
dang dudgc trién khai. Tap chi Forbes cho riing, Viét
Ndm s€ sém trd thanh trung tim sdng kién phit trién
blockchain cia Pong Nam A (PV. "U"?}

Thue t& a0 (VR) va Thuc t& ting cudng (AR)
dang trén da phat trién

VR vii AR duge du dodn sé phit trién manh mé
trén toin cau, dic biét 1a 6 linh vuc y €, dao tao, trd
chai cong nghé 50 va du lich. Dy bdo thi trung AR/VR
todn ciu sé dat 198 ty USD vao nidm 2025, trong do
khu vic chiau A - Thdi Binh Duong sé la ddu tau ting
trudng (Pham L&, 2021). Thue (€, cdc tip doan cong
nghé hang dau Viét Nam, nhu FPT, Viettel vdi VNG
da cho ra mdt mé hinh du lich va gidi tri sit dung cong
nghé VR tai cic hoi thio trong nam 2017 va 7‘()!8

Cong nghé in 3D ¢6 thé tao ra mdt cude cich mang
trong nganh san xuit va logistics chudi cung iing

Cho t6i nay, viéc dp dunsc cOng nghc in 3D trén
th€ gidi vén chi dimg lai g viéc tao n‘guyen mau. Viét
Nam ciing dudc KLD trong 0 cdc qum gld ing dun;:
lan séng thit ba cia cong nghé nay. Vi cong nghé in
3D ngay cang trd nén ré va nhanh hon, cdc chii doanh
nghiép trong khdi cdc nude ASEAN mong ddi riing,
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cong nghé nay sé trd thanh dong luc
chinh cho nganh cong nghiép sdn xuil
vito nam 2025.

Pién toan dim miy ngay cang dugc
tich hgp vao cdc hé thong cong nghé
thong tin

Trong giai doan 2020-2025, doanh
thu tr cdc dich vu dién todn didm miy
trén toan cau dugce du bdo sé ting tir 171
ty USD lén 356 ty USD. Xét vé trién
khai ting dung dién todn dim may, Viél
Nam tuong d6i chim so vdi cdc quic gia
khdc, nhung t6e d6 dng dung dién todn
ddm miy trong nude ting nhanh hon cdc
nudc khdc trong khdi ASEAN. Theo sé
liéu tir B Thong tin va Truyén thong,
tinh dén cudi nim 2020, thi trudng dién
todn ddm mdy cda Viét Nam dat khodng
3.200 ty dong (wong duong 133 tri¢u
USD), trong d6, 80% thi phan vin thudce
vé cdc cong ty nudc ngoai (Trudng
Thinh, 2022)

TAC PONG CUA CAC XU HUGNG
CONG NGHE MOI CUA CMCN
4.0 TG1 NHAN LUC CONG NGHE
THONG TIN

Mt 14, sy bién dong lién tuc, khé
dif bdo chinh xdc vé nhu ciu nhin luc
cong nghé théng tin trén thi trudng
lao dong

Cude CMCN 4.0 vdi dac trung 1a viée
ing dung cdc ti€n bd khoa hoc, cong
nghé s, internet, tri tué nhén tao... vio
cde linh vuc cla doi song xa hdi nhim
ddp tng mot cdich nhanh chong, tién
loi. hiéu qud, c¢6 chat lugng moi nhu
cau clia con ngudi. Sy ti€n bd vudt bic
cua khoa hoc cong nghé da va dang phd
v, lam thay d6i cdu tric sdn xudt, kinh
doanh, cdch thic/phuong thic quan tri
truyén théng ctia o quan, 6 chife, doanh
nghiép. Bac biét, CMCN 4.0 tao ra mot
thi truding lao dong md, x6a nhoa khodng
cdch, ranh gidi vé khong gian, thdi gian
gitta cdc qudc gia, khu vie. Do dé, thi
trudng hang héa, dich vu néi chung va
thi trugng lao dong néi riéng sé 1a thi
trudng mé mang tinh toan ciu, ludn bién
dong. khé du dodn.

Trong nhitng niam tdi diay, khi qud
trinh hdi nhdp qudc t€ clia Viét Nam
dién ra ngay ciang siu rong, cudc CMCN
4.0 dién ra toan dién, manh mé hon, chic
chin viéc dy bdo nhu cdu vé nhin luc
cong nghé théng tin cling nhu du bdo xu
hudng xudt hién cdc nganh nghé/linh
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vic mdi lién quan dén linh vuc cong
ngh¢ thong tin sé cang khé khin hon.
Su xudt hién clia tng dung goi xe cong
nghé (Uber, Grab...) thai gian qua da
lam bat ngd, gy khé khin cho doi ngii
nhitng nha qudn 1y, hoach dinh chinh
sdch trong tao lap, xdy dung mét khung
khd/méi truding phép 1y canh tranh, minh
bach giita hing xe vin tdi hainh khdch
truyén théng va hang xe cong nghé. Bén
canh do6, ng dung goi xe cong nghé con
thu hit mét lugng I6n lao dong tham gia,
hinh thinh déi ngii nhdn luc van tii dng
dung cong nghé déng ddo, nim ngoai
tinh todn ctia cac nha quin 1y, hoach dinh
chinh sdch, gy ra nhitng khé khin nhat
dinh trong cong tiac quin 1y nha nudc &
cdc cdp chinh quyén ciing nhu cong tic
dao tao, bdi dudng nim ning cao chit
lugng nhin luc.

Hai la, thich thic d6i véi nhan luc
chit lugng cao nganh cong nghé thong
tin trong boi canh CMCN 4.0

Thye t&€ cho thdly, ti€n trinh phdt trién
va hoi nhip quic & da dit ra yéu ciu vé
cdi thién thién nhanh chit lugng ngudn
nhin luc cong nghé thong tin nhim bit
kip cling nhu tin dung t6t nhitng cod hoi
phdt trién tir CMCN 4.0.

Theo Sdch tring cong nghé thong
tin vd Truyén thong, tinh dén nim
2020, so lugng ngudn nhin luc nganh
cong nghé thong tin c6 su gia ting (tif
780.926 ngudi nim 2016 lén 1.081.268
ngudti viao nim 2020), vdi toc do ting
trudng trung binh 1a 11,14%/nam trong
giai doan 2016-2020. SG lugng ngudn
nhiin luc nganh nay ciing rit da dang, tr
lao dong trong nganh cong nghiép phan
ciing, dién i, Long nghu,p phin mém,
cong nghiép ndi dung sd, dich vu cong
nghé théng tin.

Nhin chung, nhan Iuc ngianh um;,
nghé thong tin dang bi thi€u hut vé s6
lugng. Theo bdo cio thi trudng nhan luc
cong nghé thong tin Viét Nam nam 2021
ctua TopDev, trong 5 nam trd lai diy, nhu
ciu nhén luc cong nghé thong tin tai Viét
Nam khong ngirng ting cao. Trong nim
2021, Viét Nam can 450.000 nhan lyc

cong nghé thong tin, tuy nhién, 0ng s&

lap trinh vién hién tai ¢ Viét Nam hién la
430.000, ¢6 nghia 1a 20.000 vi tri [ip trinh
vién sé khong dugc 1ap diy trong tuong
lai gan. Sy thi€u hut ndy xudt phdt tr su
chénh 1éch gitta trinh dd cta lap trinh
vién va cdc yéu ciu cla doanh nghiép.
Cu thé, hién nay chi ¢6 khodng 16.500
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sinh vién (chi€ém g’in 30%) trong tong s6 55.000 sinh
vién chuyén nginh Long ngh€ thong tin ddp dng dude
nhitng k¥ niing va yéu cau clia doanh nghiép cén.

Khong chi thi€u hut vé s0 lugng, chit Iugng ngudn
nhan lyc cing dang la diém nghén ddi vdi su phat
trién clia nganh cong nghé thong tin Viét Nam. Mac
dd nhiéu doanh nghiép sin sing trd mic ludng cao,
nhung khong thé tuyén dung dude nhin luc nha mong
mudn. Su thi€u hut nay chi yéu la do trinh do cia
lap trinh vién va yéu cAu doanh nghiép dit ra vin
chua thye sy cdn biing véi nhau. Trong s& hon 50.000
sinh vién cong nghé thong tin t6t nghiép mdi nim,
chi ¢6 khodng 30% ddp tng dugc nhitng Ky ning va
chuyén mén m doanh nghiép cin, 70% phéi dao tao
b6 sung (TopDev, 2021). Diéu niy cho thdy, cung va
ciu trong dio tao nhéin e cong nghé théng tin chua
“gdp nhau”, tao ra su léch lac trong dao tao nhén luc
cong nghé thong tin.

Ba la, canh tranh vé nhén lyc cong nghé thong
tin ngay cang gay git

CMCN 4.0 s€ tao ra mat thi trudng lao dong md,
x6a nhoa ranh gidi, khoing cdch, khong gian. NguGi
lao dong ¢o nhi¢u cd hdi hon trong ti€p cén, lua chon
viéc lam phi hgp. Cing mét thai diém, ho c¢6 thé
tham gia lam nhi¢u cong viéc vdi nhiéu chi st dung
lao déng ¢ nhi¢u noi khdc nhau (& trong va ngoai
nude). Co héi viée 1am md rong cho nhitng d6i tuong
¢6 chuyén moén dao tao, ning luc, trinh dé phu hgp
ddp dng yéu cidu/nhu cdu cida thi trudng lao dong.
Diéu d6 ciing ddng nghia vdi viéc ngudi lao dong va
doanh nghiép néi chung, nganh céng nghé thong tin
néi riéng sé phdi canh tranh quyét liét vdi nhau trong
cdc linh vye/nganh nghé, khéng nhitng thé ho con
phai canh tranh vdi lue lugng nhin luc, doanh nghiép
cua cdc nude khdc.

MOT SO KHUYEN NGHI

T nhitng ndi dung phén tich va danh gid néu trén,
dé phat tri€n nhén lyc cong nghé thong tin trude nhitng
xu hudng cong nghé mdi cta cudc CMCN 4.0 hién
nay, tdc gid xin néu mot s6 khuyén nghi sau day:

Thit nhit, xdy dung chi€n luge va quy hoach vé
nguon nhin lye d€ phdt trién nganh cong nghé thong
tin. Thuc & cho thay, viéc xay dung chién luge phat
trién ngudn nhan lyc cho nganh cong nghé thong tin

con thidu va chua duge cu thé héa biing nhitng k&

hoach mang tinh dai han. Do vdy, trong thdi gian tdi,
Chinh phii ¢idn xdy dung Chién luge phét trién ngudn
nhan luc nganh cong nghé thong tin giai doan 2020-
2030, tim nhin 2050 dé€ ddp tng yéu clu phdt trién
nganh. Bay Ia ndi dung mang tinh cip bdch d€ thic
day phat trién nginh cong nghé thonb tin.

Thit hai, thl trong ddi mdi va ning cao chat lugng
dao tao ngudn nhin lye nganh cong nghé thong tin.
Theo d6, cin chuiin héa cdc noi dung, ki€n thic dio
tao mot cdch lién tyc dé ddp tng duge yéu ciu déi vdi
nhin luc nganh cong nghé thong tin d tim quoc gia,
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viéc chudn héa nay phai dude thue hién két hgp giita
nha trudng va doanh nghiép dé cip nhit kip thdi kién
thie, k¥ niing mdéi nhat.

Thit ba, dé cin biing tinh trang thi€u hut trén thi
trudng nhan luc cong nghé thong tin ¢ Viét Nam hién
nay ciing nhu trong nhiéu nim tdi, mitc do chua céin
doi dudgce “cung - ciu” ngudn nhén lyc cong nghé thong
tin ddi vdi thi truding Viét Nam chic chiin con kéo dai,
vi vily, cin ddi mdi ndi dung va phuong phdp dao tao
nhin luc c¢ong nghé thong tin. Cu thé la: chinh cdc
trudng dai hoc cé chuyén nganh cong nghé thong tin
cin chi dong phdi hgp, lién két vé6i cdc doanh nghiép
cong nghé, nhat 1a doanh nghiép FDI d€ cip nhit noi
dung va chudng trinh dio tao theo sdt thuc tién, nhu
ciu cla doanh nghiép, trén cd s& dé md rong cdc cd
hoi viéc lam cho sinh vién ngiinh nay. Gidng vién cong
nghé thong tin cin chii dong ndm bét ki€n thic mdi, xu
huéng cong nghé mdi va ning cao tinh thyc tién trong
gidng day, dao tao nhin lyc cong nghé thong tin.

Bén canh do, trong giai doan dao tao khi con la sinh
vién trong cdc trudng dai hoc, thi chinh bdn thin sinh
vién phdi nang dong nghién cttu thue tién, di lAm thém,
nghién citu cdc xu hudng va gidi phip cong nghé tir
nhiéu ngudn khédc nhau, sin sang thio luin, chia sé
thong tin va hdp tdc chia sé kinh nghiém trong hoc tép.

DPdng thdi, thic diy xd hoi héa gido duc va dio
tao nguon nhan lue cong nghé thong tin. Cu thé can:

TAI LIEU THAM KHAO

Khuyén khich cic doanh nghiép phoi
hgp va cling tham gia ddo tao ngudn
nhén lyc cong nghé thong tin, bao gém
dao tao mdi va dio tao lai theo nhu ciu
sit dung. Cdc doanh nghiép can ddy
manh diau wr, hd trg cd sG vat chat ky
thuét, chuyén giao cong nghé cho cdc cd
sd dio tao (vi du: hd trg thiét bi xay dung
phong thi nghiém, chuyén giao cong
nghé, hoi thio nghé nghiép...). Nha nudc
sém thong nhédt qudn 1y vé€ hé thong
ddnh gid chat lugng dio tao, chuin dao
tao, chuin nghé nghi¢p cong nghé thong
tin vi cdp ching chi ddi vdi cdc cd sd dao
tao cho moi loai hinh dio tao ngudn nhin
lue ¢cong nghé thong tin.

Thi tu, hoin thién cong tic thong ké,
du bdo ding nhu ciu cha xa hoi vé ngudn
nhin lue cong nghé thong tin. Cong tic du
bdo phai dya trén cic s0 liéu tin cdy. co
phuong phdp phén tich, ddnh gid sé liéu
tOt dé tir d6 dua ra nhitng du béo chinh xdc
nhiim dinh hudng phét trién cho hoat dong
di0 tao ngudn nhin lyc. Pinh hudng dio
tao theo linh vic, nganh nghé phii hgp cho
tiing sd, ban, nganh, cdc khu cong nghiép
vil tiing dia phuong.Q
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