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TOM TAT: Céng nghé thong tin (CNTT) la mot linh vuc dang phdt i trién manh, ddc biét tai
Thanh phé H6 Chi Minh (Tp.HCM). Chinh quyén Thanh phé dang cé nhiéu né lyc trong viéc ndng cap
ha tang CNTT ciing nhw hoach a"‘mh pht trién nguon nhan lyc (NNL) cho linh vuc nay. Su phdt trién
NNL CNTT phuy thugc vao nhu cdu ciia thi triong nganh CNTT va nguon cung nhan lec CNTT. Be viéc
hoach dinh c6 d¢ tin cdy cao, mot mé hinh cho viéc hoach dinh c6 ké dén cdce yéu té cung va cau nhin
luc CNTT cén thiét dwoc thiét ldp. Nghién ciru nay nham xdy dung va dé xudt mét mé hinh dw bédo NNL
CNTT va dp dung moé hinh nay trong viéc dy bdo NNL CNTT cua Tp.HCM trong giai dogn 2011-2020.

Tir khéa: di bdo, cong nghé thong tin, nguon nhan lyec.

1. GIOI THIEU

Du bdo cung va céu ctia NNL di qua dao tao
la mot phan 'khong thé thiéu trong viéc hoach
dinh NNL d6i voi moi moi qudc gia, moi vung
lanh thd, moi lanh vuc hoat dong trong nén
kinh t& [9]; 12 mot cong cu quan trong ddi véi
céc nha ra quyét dinh trong viéc tuyén dung,
dao tao, va xay dung chinh sach [4]. Tuy nhién,
viéc du bdo NNL ciing gdy ra nhiéu tranh luan
trong lanh vuc hoc thuat trong va ngoai nudc.
Mot s6 nha nghién ciru cho rang viéc du bdo
nay la khong cén thiét boi vi khong thé du béo,
két qua néu c6 ciing khong chinh xac va viéc
du bdo thuong dua trén nhing gia thiét khong
hiéu luc. Nguoc lai, mot sb nha nghién cuu lai
cho ring dy bio NNL la mot viéc lam rét khé
nhung rat can thiét va c6 thé thuc hién duoc, ho
cho riang du sao c6 lam du bdo van tét hon
khong lam [12].

Tai Viét Nam (VN), du bdo cung va clu cua
NNL da qua dao tao ngdy cang tré nén cin
thiét trong moi linh vuc kinh t& néi chung va
trong linh vire CNTT ndi riéng. Trong thoi gian
gan day, mot s6 co quan quan ly nha nudc da
dit yéu ciu cho cdc nha nghién ciru xdy dung
cdc md hinh dy bdo NNL. Trudc vin dé trén,
nghién ctru nay s€ danh gid hién trang va dinh
huéng phat trién NNL CNTT ciia Tp.HCM,
xay dung mo hinh va du bdo NNL CNTT cua
Tp.HCM. Pham vi ctiia nghién ciru duoc gidi
han trong viéc du bdo ) lugng cac loai NNL
CNTT cia Tp.HCM theo co cau trinh d6 lao
dong dai hoc va cao déng (PH&CD) trong giai
doan 2011-2020.

2. PHUONG PHAP NGHIEN CUU

Viéc danh gid hién trang va dinh hudng phat
trién NNL CNTT cta Tp.HCM chi yéu dua
trén ngudn dir ligu thir cdp, cdc nghién ctu
trude (da dugc cac chuyén gia cua cdc truong
dai hoc, vién nghién ciru, cdc co quan quan ly
nha nudc, hoi tin hoc va cdc doanh nghi¢p
CNTT thuc hién trude day [2;3;5;8;10;11]) va
¥ kién ctia céc chuyén gia trong linh vuc CNTT
(bao gdbm 21 chuyén gia thudc cic co quan
quan ly nha nudc, co s dao tao, doanh nghiép
va bao chi).

Ve phuong phdp dy bdo, nghién clru nay s&
t1ep can giai quyét van dé bang viéc st dung
tong hop ca hai loai phuong phdp du bdo dinh
tinh va dinh lugng, trong d6 chd y phat trién
céc mo hinh dinh lugng. Dé xay dung md hinh
va dy bdo NNL CNTT cua Tp.HCM, nghién
clru nay da thu thap dit liéu lién quan dén cic
md hinh du bao NNL CNTT; phan tich théng
ké md ta va phan tich twong quan; xay dung
cdc mo hinh dy bdo va dy bdo NNL CNTT bao
gdm mo hinh chudi thoi gian, mé hinh nhan
qua va md hinh cén ddi lién nganh 1-O. Co s¢
1y thuyét vé cdc md hinh dy bdo da dugc trinh
bay trong [1].

Duya vao ly thuyét va thyc tién, cdc dir liéu
dung trong cdc mo hinh dy bdo NNL CNTT
thuong lién quan dén:

e Cdc di ligu kinh té vi mé ciia VN va ciia
Tp.HCM: Cic dit ligu nay bao gom dir ligu vé
dan s, GDP, tién d4u tu vao linh vuc CNTT va
doanh thu cua linh vuc CNTT. Tuy nhién,
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khong thé thu thap dugc sb liéu vé tién du tu
va doanh thu.

e Cdc dinh huéng pht trién nganh CNTT
ciia VN va cua Tp.HCM: Nhin chung, cac tai
lidu nay thuong dwgc mé ta dinh tinh; cac sb
liéu dinh luong thudng mang tinh tong hop
dinh hudng, khong chi tlet khong ddng bd va
thiéu tinh hé théng nén rit khé st dung cic dix
liéu nay cho cdc mo hinh dy béo.

e Cdc dif ligu vé NNL CNTT ciia VN va
Tp.HCM: Ciac dir liéu nay dugc thu thdp chu
yéu tir “Nhitng diéu can biét vé tuyén sinh
DH&CD” [7], cung cdc bdo cdo cua co quan
hiru quan. Céc dit liéu nay chu yéu la sb lidu
ddng bd vé tuyén sinh CNTT cho hai hé
DH&CD.

Nhin chung, céc dit liéu lién quan dén NNL
CNTT thuong dugc md ta dinh tinh; cic s6 liéu
dinh lugng cé lién quan dén cdc mé hinh du
bdo thuong roi rac, khong ddng b, thiéu tinh
hé¢ théng. Vé nguyén tic, nhém nghién ctru
phai tién hanh thu thap dir liéu tir cdc doanh
nghiép CNTT va tir cic co s¢ dao tao CNTT
theo Bang cdu hoi da dugc nhém nghién clru
thiét k& ban ddu. Tuy nhién, qua tiép xiic trao
dbi voi mot vai don vi, nhém nghién ciru nhan
thay co s& dir liéu hién c6 cta cdc don vi nay
ciing khé ddp tng cdc yéu cdu cia Bang ciu
hoi tham do. Hon nita, véi muc dich xay dung
cdc md hinh dy bdo thi cdc dit liéu néu cé tir
cdc Bang ciu hoi tham do ciing chi dugc sir
dung cho vi¢c kiém chirng md hinh hoac déanh
gid hién trang. Vi vay, cdc mo hinh dy bdo cua
nghién ctru ndy s& duge xdy dung dwa chu yéu
vao céc ngudn dit liéu thur cip.

3.KET QUA NGHIEN CUU

3.1. Panh gia hién trang va dinh hwéng
phat trién NNL CNTT cia Tp.HCM

Nhin chung, NNL CNTT vén dang con thiéu
vé mit sé lwong, da phan duogc dao tao dang
trung cap, thiéu chuyén v1en CNTT sau dat
chudn khu vic va quéc té. Ngoai ra, NNL
CNTT cling c6 mot s han ché vé mat k¥ nang
lam viéc nhu k¥ nang 1am viéc nhém, ky nang

Anh Ngit trong giao tiép. Tuy nhién, trong géc
nhin cta doanh nghiép CNTT Tp.HCM, chét
lwong NNL CNTT la dat yéu cdu. NNL CNTT
hién nay tép trung nhleu cho linh vyc gia cong
phin mém va san xudt phin mém sir dyng noi
dia. Pay 1a hai linh vyuc tao gid tri doanh thu
cao cho nganh cong nghi¢p CNTT. Xu hudng
nang cao chit lugng NNL CNTT theo hudng
ting dan ti 16 c4c chuyén vién CNTT c6 trinh
do cao dang din ra va didu nay s& ddp tmg
dugc nhu cau phat trién cong nghiép CNTT cua
VN va Tp.HCM trong tuong lai.

Nhu ciu NNL CNTT duoc phat trién dua
trén chién lugc phit trién CNTT&TT dén nim
2020 do Bo Thong tin & Truyén théng ban
hanh. Dé c6 thé phit trién nhu ciu NNL CNTT,
can thiét phai phat trién dong thoi bon nhém
nhin lyc CNTT bao gdm NNL thiét ké, san
xuat san pham tmg dung CNTT, NNL sir dung
CNTT, NNL dao tao CNTT va nguoi dan sir
dung cdc tmg dung CNTT. Méi nhém NNL c6
nhiing vai trd khac nhau trong viéc trién khai
chién lugc phat trién CNTT qudc gia, va can
thiét dugc dao tao chuyén sau theo ding véi
chirc nang va vai trd ma cadc nhém nay dam
nhan trong viéc trién khai chién lugc néu trén.
Ngoai ra, chuong trinh dao tao cho tirng nhém
NNL phai dam bao dugc chuén héa, dat trinh
do khu vuec, quéc t&. Mot sb d& xudt vé mat
chinh sdch nha nudc @ trién khai phét trién
NNL CNTT ciing da duoc dé& xudt nhu viéc
cong bd 16 trinh phat trién chinh phu dién tu,
xay dung chuong trinh hd trg thong tin, k¥
thuat, cong nghé, hop tic qubc t& cho cic
doanh nghiép CNTT, hd tro cic chuong trinh
nghién ctru phét trién CNTT hay x4y dung cdc
phong thi nghiém CNTT phuc vu nghién ctu,
dao tao...

Nhom nghién cru da hinh thanh bang ciu
hoi, tién hanh thao luan va ldy ¥ kién cua cac
chuyén gia trong linh voec CNTT vé& chién luoc
nay (Bang 1). Két qua phan hdi cho thdy phan
16n cac ¥ kién ciia chuyén gia dong thuan véi
cac ndi dung cua chién Iugc.
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Bang 1. Cic dinh huéng phét trién nhu ciu NNL CNTT

Chién hroc

NN{‘ thiét ké, san xudt san
pham vmg dung CNTT

NNL sir dung CNTT

NNL dao tao CNTT

Nguoi dan s dung cdc
ung dung CNTT

Phit trién ky
nang su
dung CNTT

NNL du kha ning thiét ké
san xudt cdc san phim tmg
dung cua CNTT trong vén
phong, quan ly hanh chanh,
quin 1y san xudt kinh
doanh, quan ly dir liéu,
thong tin, cac phan mém hd
tro giao dich, truyén thong
dién tir

Céc ky nang st dung CNTT
trong cac cong viéc hang ngay
dé soan thao xur 1y van ban,
Iuu trir cdc tai li€u, thong tin
dang van ban, hinh anh, xu ly
céc dir liéu théng k&, quan 1y
thong tin, dir liéu, thuc hién
céc giao dich truyén thong
dién tur, truy tim tai li¢u, thong
tin internet

NNL dao tao tin hoc co
ban: Pam bao cung cip
kién thirc k¥ nang sir dung
CNTT co ban cho moi
nguoi dan, cdn b nhan
vién cédc co quan nha nudc,
cdc don vi san xudt kinh
doanh

Cic ky nang st dung
CNTT trong cdc cOng
viéc hang ngay dé soan
thao xir Iy van ban, luu
trlr cdc tai liéu, thong tin
dang van ban, hinh anh,
xir Iy céc dir liéu théng
ké, quan ly thong tin, dir
liu, truy tim tai liéu,
thong tin internet

Xay dung hé
théng  quan
Iy dién twr
cho cdc bénh
vién

NNL thiét ké san xuét phan
mém phuc vu quan ly dién
t&r cho cic bénh vién nhu
quan ly bénh nhéan, quan 1y
thudc, quan 1y chi phi,
doanh thu, quan 1y co so ha
ting, méy thiét bi y khoa,
cdc phin mém hd trg chin
doén, diéu tr tir xa.

Céc cén bo nhan vién lam viéc
trong cdc bénh vién phai c6
kién thirc tin hoc cin ban, ky
ning sir dung céc phin mém
chuyén biét quan ly bénh vién,
k¥ nang tra ctru tai liéu thong
tin trén internet, cac lruyén
thong giao tiép trén moi
truong web phuc vu chén
dodn, diéu tri, tw vén y khoa
tir xa cho bénh nhan hay céac
bénh vién khac.

NNL dao tao CNTT phai
¢6 su hidu biét vé quan ly
bénh vién, tin hoc héa quan
1y bénh vién, cdc phin mém
quan ly bénh vién hién cé
trén thi trudng, hiéu o nhu
ciu dio tao CNTT, du kha
ning thiét ké va trién khai
dao tao cung cép kién thirc
k¥ nang thuc hanh cho can
bd nhén vién lam viéc trong
céc bénh vién.

Xay  dung
chinh  phu
dién tir

NNL thiét ké san xuét phan
mém phuc vu viéc xay
dung chinh phu dién ta:
Cung cap thong tin vé& céc
hoat dong, cdc chinh sich
chu truong, van ban quy
pham phdp luat cua
Chinh phu, cdc quy trinh
thuc hién céc cong viéc
hanh chénh, céc giao tiép
gitta chinh phu va nguoi
dan, cdc thong tin dir liéu
théng k& phuc vu nguoi
dén, doanh nghiép.

Céc cén bo vién chirc lam viéc
trong cdc co quan nha nudc
cin ¢6 du kién thirc k§ ning
CNTT co ban s dung cac
cdng cu cua chinh phu dién tr
trong céc giao dich ndi bo
gilta cdc co quan, giao dich
véi nguoi dan, hay doanh
nghiép, giai quyét/tra 10i cac
yéu cau ciia nguoi dan/doanh
nghiép.

Céc can by vién chic lam
cdng tdc quan ly mang chinh
phu dién tir cdn c6 du kién
thire k§ nang dé quan Iy va st
dung, phit trién hay nang cip,
bao tri, bao dam an ninh cho
mang chinh phu dién tu.

NNL dao tao CNTT co ban
cho can bd vién chuc trong
céc co quan nha nudc dé sir
dung mang chinh phu di¢n
tur.

NNL dao tao CNTT cén ¢6
du kién thirc ky niang dé
dao tao chuyén vién CNTT
du kha nang thiét ké, san
xuét cdc phan mém dé xay
dung chinh pht dién ta,
quan 1y cdc dy an CNTT,
bao tri, quan ly mang, an
ninh mang.

Ngudi dan can duge dao
tao CNTT co ban dé c6
thé truy xudt vao cic
trang web cua chinh phu
dién tir dé tim dir lidu,
thong tin, van ban quy
pham phdp luat hay thuc
hién cdc quy trinh quan
1y hanh chanh nha nudc.

Cong nghiép
phdn  mém

va cong
nghi¢p ndi
dung thong
tin

NNL dam béo trinh d¢
chuyén mén siu vé thiét ké,
san xudt phan mém (bao
gbm ca cic phin mém giai
tri), quan 1y cdc dy dn san
xuit phin mém, du kha
néng, uy tin trong giao tlep
va thyc hién cdc phan mém
cho viéc str dung ndi dia va
gia cdng cho nudc ngoai.

NNL dao tao CNTT cin
dam bao du kha ning dé
d2o tao chuyén sau vé& phan
tich, thiét ké, san xuét phin
mém quan ly du én phén
mém, nep nhan cong nghé
thiét ké san xuat phan mém
tr nudc ngoai dé dao tao
NNL trong nuéc, dao tao
bao tri va phat trién céc
phén mém.
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NNL thiét ké, san xudt san

Chién lugc phdm ung dung CNTT

NNL sir dung CNTT

Nguoi dan s dung cdc

NNL dao tao CNTT iimg dung CNTT

Xfy dung | NNL du kha ning thiét ké | NNL sir dung CNTT tai cdc | NNL dao tao CNTT co ban
phit  trién | san xudt cdc trang web, | doanh nghiép cin dugc trang | cho moi ngudi dé c6 thé
doanh phin mém dé quan 1y | bi kién thic k¥ nang tin hoc | lam viéc va giao dich trén
nghiép dién | doanh nghiép, thyc hién cac | can ban dé sir dung cdc phan | méi truong web.

tr, cdc giao | giao dich dién t, cdc quing mém quan ly doanh nghiép va | NNL dao tao chuyén vién
thyc hién cédc giao dich dién t | CNTT c6 du kha ning thiét
mai dién tir v6i cdc doanh nghiép khdc | k& phat trién cdc trang
hay khéch hang.
NNL tai cac doanh nghiép c6 | dién tir, quan 1y, bao tri, an
kha nang quan 1y, phat trién | ninh mang.

trang web va mang mdy tinh
ndi by cua doanh nghiép, bao
tri va bao dam an ninh mang
ndi bd cho doanh nghiép.

dich thuong | cdo, tiép thi...

web, cdc trinh giao dich

Cong nghi¢p | NNL dam bao trinh do
ché tao | chuyén mon sau vé thiét ké,
linh/phu san xuit phin cimg nhu céc
kién, le'ip rdp | linh kién, cdc vi mach, quan
thiét bi dién 1y céc du dn nghién ctru san
tr, mdy tinh, | xuét phin cimg, du kha
vién théng ning, uy tin trong giao tiép
va thuc hién cac hop d@)ng
san xuat phan cimg cho

NNL dao tao CNTT cén
dam bao du kha ning dé
dao tao chuyén sau vé phan
tich, thiét ké, san xuét phin
cling, quan ly du an nghién
clru san xudt phin cimg,
tiép nhan cong nghé thiét
ké san xudt phn cimg tir
nudc ngoai dé dao tao NNL

vige str dung néi dia va gia trong nudc.
cOng cho nudc ngoai.
3.2. Du bao NNL CNTT cua Tp.HCM 2003 5,555 8,334
trong giai doan 2011 dén 2020 2004 5,731 9,937
Dua trén co s¢ dit li€u thu thap dugc trén 2005 5,912 11,968
thyc t& va cac mo hinh dy bdo duge téng quan 2006 6,106 14,278
tur 1y thl}yé\t [1], nghiér} .cfr.u né)\/ tiéP l}énh xaily 2007 6347 17.303
dl,l’{lg md hln%l Ch?OI thoi gian va mo hinh nha}n 5008 6612 22,780
qua dé du bdo so lugng sinh vién (SV) tuyén
sinh DPH&CD CNTT cta Tp.HCM va xay dung 2009 7,123 24203

md hinh can déi lién nganh I-O dé dy bdo s
lao dong CNTT.

3.2.1. M6 hinh chudi thoi gian va nhén qud

Céc m6 hinh du bdo s6 tuyén sinh PH&CD
CNTT cia Tp.HCM dugc xay dyng dua trén
dit liéu qud khir vé s6 tuyén sinh DPH&CD
CNTT, dan s6 va GDP ctia Tp.HCM (Bang 2
va Bang 3).

Bing 2. Dan s6 va GDP ciia Tp.HCM

~ A
Nam Tp.I-]I)(?Il\l/!S'(Otriéu GD(l:i'{JpS.I]-)I)C M
nguoi)
1996 4,748 4316
1997 4,852 4,872
1998 4,957 5,086
1999 5,073 5,432
2000 5,226 6,010
2001 5,378 6,425
2002 5,479 7,134

Nguon: Tong Cuc Thong Ké
Bing 3. S6 tuyén sinh PH&CD CNTT ciia

Tp.HCM

Nim Tong SV Tong SV Tong SV

bH Cb PH&CD
2001 3.070 1.340 4.410
2002 4.078 1.155 5.233
2003 3.675 3.543 7.218
2004 4344 3.921 8.265
2005 5.311 4.877 10.188
2006 5.374 5.254 10.628
2007 6.685 5.942 12.627
2008 7.430 6.460 13.890
2009 6.958 8.963 15.921

Ngué‘n: B¢ Gido duc & Pao tao
Duéi day 1a cac phuong trinh du bao theo
chuoi thoi gian:
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e Din s6 ciia Tp.HCM theo thoi gian: (1 =1
ung véi ndm 1996)

DanS6_HCM = 0,00899* + 0,02891%¢ +
4,78101

® GDP cua Tp.HCM theo thoi gian: (t =1 ung
véi ndm 1996)

GDP_HCM = 0,16588*¢ - 1,01806* + 6,1861
® S6 nhdn lwe CNTT ciia Tp.HCM theo thoi
gian: (=1 Gtng v6i nam 2001)
SV_DH&CD_CNTT_HCM  =1419,93*t +
2720,33

S$é Sinh Vién PH va CP CNTT ciia Tp.HCM

18,000
16,000
14,000
12,000 :
10,000 -
8,000 >
5,000 /
4 000

2,000

S0 SV (SV)

SWBHBCE HCM=5755260F HoM + 1585.5
R*=0.9451

o0.000 5.000 10.000 15000 20.000 25.000 30.000

GPD (Ti USD)

$6 Sinh Vién BH va CP CNTT cua Tp.HCM

12'333 SV EH8.CE Tp. HCM = 1419.93333t + 2720,33333
14,000 R? = 0.96157 L
5 1200 e
% 10,000 A
8,000
% 8000 //
4,000
2,000
bl 2 4 & ] 10

Hinh 1. M5 hinh dy bdo s6 tuyén sinh PH&CD
CNTT cua Tp.HCM theo thoi gian

Duéi day 1a cac phuong trinh du bao theo
nhan qua:
® S6 nhdin lvc CNTT ciia Tp.HCM theo dén so:

SV_DH&CD_CNITT_HCM =
6562,55*DanS6_HCM - 29732,49

Hinh 2. M6 hinh dy b4o s6 tuyén sinh DH&CD
CNTT cua Tp.HCM theo dan so

e S3 nhdn lyc CNTT ciia Tp.HCM theo
GDP:

SV_DH&CD_CNTT_HCM =
575,52*GDP_HCM + 1995,5

$6 Sinh Vién PH va CB CNTT cta Tp.HCM

18,000
16,000
14,000
12,000 2
a 10,000 .
& 8000 —=
ke 6,000
@ apm *
Q‘DDD SVEHECH HOM=575.52G0DP HCM +1885.5
‘ g
- R™=059451
0000 5000 10.000 15000 20000 25000 30,000
GPD (Ti USD)
Hinh 3. M& hinh dy bdo so tuyén sinh PH&CD
CNTT cta Tp.HCM theo GDP

Két qua du bdo theo chudi thoi gian va
nhéin qua duogc trinh bay ¢ Bang 4.

Bang 4. Két qua dy béo s6 tuyén sinh DPH&CP CNTT cta Tp.HCM tir 2010 dén 2020

Nim S6 tuyén sinh PH&CP CNTT ciia Tp.HCM (SV)
Theo thoi gian Theo dan sé Theo GDP

2010 16.920 17.763 18.247
2011 18.340 19.782 20.621
2012 19.760 21.919 23.185
2013 21.179 24.173 25.941
2014 22.599 26.546 28.887
2015 24.019 29.037 32.024
2016 25.439 31.645 35.352
2017 26.859 34.372 38.872
2018 28.279 37.216 42.582
2019 29.699 40.179 46.483
2020 31.119 43.260 50.575
R = 0.992 0.953 0.945

) V@; mat dg bdo, md hinh theo thoi gian 1a
tot nhat vi d¢ thich hop R* = 0,992 c6 gid tri

cao nhét trong ba mé hinh. Theo két quéa cua
md hinh theo thoi gian, trong vong 10 nam tdi
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s6 SV nay sé tang 100%. Piéu nay cho thiy cdc
co so dao tao PH&CD CNTT ¢ Tp.HCM can
phai c6 cdc ké hoach dé d4p tng nhu cu nay.
Két qua hdi qui nhan qua cho thiy dén sb va
GDP cua Tp.HCM c6 ¥ nghia théng ké nhan
qua ddi véi sé tuyén sinh PH&CD CNTT caa
Tp.HCM, nhung két qua nay khac kha nhiéu so
véi theo thoi gian. Diéu nay c6 thé 1a do nhém
nghién ctru di st dung gid tri dy bédo ctia dan sd
thay vao phuong trinh chu khong dua vao dir
liéu qué khtr nhu trong md hinh theo thoi gian.
Tuy nhién, vé mat hoach dinh chinh sach, tir
két qua ctia hai mo hinh nhan qua néu UBND
Tp.HCM hoach dinh trudc céc gid tri din sé va
GDP cta Tp.HCM trong tuong lai, ta s&€ du bdo
duoc s lugng SV DPH&CP CNTT cua
Tp.HCM cin dao tao.

3.2.2. M6 hinh céan déi lién nganh 1-O

Mo hinh I-O [6] vé co ban thé hién mbi
lién h¢ gilta cdc nganh san xuat voi nhau. Dya
vao bang I-O cho mét nén kinh té, néu biét
téng cau cua mot nganh cy thé ting 1én 1 don
vi thi s& biét duoc gia tri gia ting clia cac nganh
cung c6 lién quan, tir d6 biét dugc tong luong
clia timg nganh, rdi s lao dong timg nganh.

Dua vao céc thong ké ciing nhu cdc nghién
ctru vé nganh CNTT hién c6, nghién ctru nay
st dung bang I-O 2007 cua Tp.HCM dé du bao
lao dong nganh 30 thudc hoat dong cong
nghiép phan cting cia Tp.HCM cho cdc nim
2010, 2015 va 2020. Do bang I-O 2007 cua
Tp.HCM khong c¢6 phan nganh san xut phan
mém va thong tin s nén nhém nghién ctru chi
du bdo cau lao dong cho nganh cong nghi¢p
phin cimg (nganh sian xuét linh kién dién tir;
mdy vi tinh va thiét bi ngoai vi ciia mdy vi
tinh), sau d6 s& st dung cic phép suy dién dé

ude tinh clu lao déng cho nganh cong nghiép
phin mém va thong tin sb.

Trong ting thdi ky 5 ndm, nhém nghién
ctru xdy dung 2 phuong 4n vé ting truéng cua
nganh cong nghiép phan cting. Trong phuong
4n 1, gia dinh tc d¢ tang truong binh quan ciia
nganh cong nghiép phan cting bang toc do ting
ciia khu vuc cong nghiép ché bién, ting
11%/nam thoi ky 2011-2020. Trong phuong dn
2, gia dinh téc d¢ ting truong cua nganh tiép
tuc 1a 30%/nam thoi ky 2011-2020, bang toc do
tang cua thoi ky 2008-2010. Két qua du bdo
bang mé hinh I-O duoc trinh bay & Bang 5.

Theo [8], trong téng sb lao dong nganh
CNTT ctua VN ndm 2008, nganh cdng nghiép
phan cimg chiém 55%, nganh cong nghiép
phin mém chiém 28,5% va nganh cong nghiép
s6 chiém 16,5%. Theo d6, ti 1& lao dong lam
viéc trong nganh cong nghiép phan clng cia
Tp.HCM nam 2008 so véi ca nudc s& 1a 16%.
Néu gia dinh dén nam 2015 va nam 2020, céc ti
1¢ gilta ba nhém nganh cong nghiép phin ctng,
phan mém va cong nghiép s6 cua Tp.HCM
giong nhu cia VN nam 2008, thi voi két qua
du bdo s6 cau lao dong lam viéc trong nganh
cong nghiép phan cting vao nam 2015 va 2020,
nhém nghién ctru s& suy ra sb cau lao dong
CNTT cta Tp.HCM cho ba nganh cdng nghiép
vao ndm 2015 va 2020 Gng véi hai phuong dn
tc do tdng truong cua nganh CNTT 1a 11% va
30%. Két qua duoc trinh bay & Bdng 6.

Nhoém nghién ctru da hinh thanh bang cau
hoi, tién hanh thao luan va lay y kién ciia cac
chuyén gia CNTT vé cac két qua du bao. Két
qué phan héi cho thiy phén 16n cac y kién cua
chuyén gia ddng thuan voi cac két qua nay.

Bing 5. Dy bdo NNL nganh cong nghiép phan cting ctia Tp.HCM

2015 2020
bonvi | 2007 2008 Phuong Phuong Phuong Phuong

an1 an 2 anl an 2

Thu nhap cia nguoi | ;45,0 337 423 1.381 1.759 2.529 4.849

lao dong

Tién luong ndm binh | ticu 22,7 23,9 424 424 68,3 68,3

quin/lao dong dong

Lao dong nganh CN | lao 14.846 | 17.699 | 24.144 | 32571 41.486 37.028 70.996

phan cirng dong
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Bang 6. Dy bio s lao dong nganh CNTT cta Tp.HCM nim 2015 va 2020 (sé nguoi)

2015 2020
Phin Ph‘én Noi dung Toan Phin Ph‘én Noi dung Toan
cing mém S0 nganh cing mém s0 nganh
fﬁ%l) (ti 1¢ tang 32,571 16.107 9.325 56.518 37.028 19.187 11.108 67.324
;‘}‘,73) (@lgtang | 41 486 | 21497 12.445 75429 | 70996 | 36.789 21299 129.084
Tilg 5500% | 28,50% 16,50% 100,00% | 5500% |  28,50% 16,50% 100,00%
4. KET LUAN I-O dé du bdo sd cau lao dong CNTT ciia

MO hinh du bdo dugc str dung trong nghién
ctru nay bao gdm: mé hinh dy bdo theo chudi
thoi gian, m6 hinh du bdo theo nhan qua va mo
hinh can d6i lién nganh I-O. V& dy bdo sb
tuyén sinh PH&CP CNTT cia Tp.HCM tir
nam 2010 dén 2020, mo6 hinh du bdo theo
chudi thoi gian duoc dénh gid 13 mo hinh thich
hop nhét. Theo két qua ciia md hinh nay, dén
nam 2020, sb tuyén sinh PH&CD CNTT ciia
Tp.HCM 1a 31.119 SV. Két qua hdi qui nhan
qua cho thay bién Dén s va GDP Tp. HCM c6
y nghia thong ké nhan qua dbi véi s tuyén
sinh PH&CD CNTT cua Tp.HCM. biéu nay
cho thay c6 thé dung phuong trinh hdi qui nay
dé hoach dinh s6 tuyén sinh PH&CD CNTT
ctua Tp.HCM khi biét Dan s6 va GDP Tp.HCM
trong twong lai. Két qua phén tich cling cho
thay c6 thé sir dung mo hinh can ddi lién nganh

Tp.HCM. Theo md hinh I-O, sé cau lao dong
CNTT ciia Tp.HCM vao nim 2020 lan luot 1a
67.324 nguodi cho phuong 4n 1 véi ti 1€ tang
truong nganh CNTT 11% nam va 129.084
nguoi cho phuong 4n 2 véi ti 1€ tdng trudng
nganh CNTT 30% nam.

Cac mé hinh dy bdo khéng thé tranh khoi
mot sb sai s6 vi thiéu cic dir liéu hodc cdc dir
li¢u khong dugc dinh nghia rd rang, thiéu dong
bo va thiéu thong nhat. Tuy vay, céc két qua
tim ra 12 da hop 1y dé c6 thé dwoc sir dung nhu
mot tai li¢u tham khao cho cic nha quan 1y nha
nudce, cic co s& dao tao/cung Urng va cic doanh
nghiép str dung NNL CNTT c6 thém thong tin
can thiét trong viéc hoach dinh chinh
sdch/chién lugc phit trién va viéc quan ly NNL
nay.

FORECASTING INFORMATION TECHNOLOGY HUMAN RESOURCE IN
HOCHIMINH CITY FROM 2011 TO 2020

Cao Hao Thi, Nguyen Ngoc Binh Phuong, Nguyen Thanh Hung, Truong Minh Chuong
Ha Van Hiep
University of Technology, VNU-HCM

ABSTRACT: Information technology (IT) is a fast-growing field, particularly, in Ho Chi Minh
City. The City Authorities have made much effort to improve IT infrastructure and to make a master
plan for IT human resource development. The development of IT human resource depends on the
demand of IT market and on the supply of IT human resource. In order to have a highly reliable plan for
IT human resource development, a forecasting model involving factors of IT human resource demand
and supply is in big need. This research aims to establish an IT human resource forecasting model and
to apply this model to the forecasting of IT human resource in Ho Chi Minh City from 2011 to 2020.

Keywords: forecasting, information technology, human resource.
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