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TOM TAT:

Muc tiéu clia nghién cttu nay 1a ddnh gid tic dong cda ha tang cong nghé thdng tin (ICT) dén
ting trudng xanh tai Viét Nam. Nghién ctu st dung md hinh BVAR (Bayes Vector
Autoregression) lam cong cu phan tich trén dit liéu chudi thdi gian tf ndm 1990 dén nam 2022.
Céc bi&n nghién cttu dugc tdng hgp, phan tich tir cic nghién ctu trude. K&t qua nghién ctru chi ra
rang ICT 12 mot trong nhitng y€u t6 tich cuc hd trg ting trudng xanh.

Tu khéa: cong nghé thong tin, ting trudng xanh, mé hinh BVAR.

1. Pit van dé

Cong nghé thong tin va truyén thong (ICT) da
trd thanh nén ting trong viéc theo dudi ting
trudng xanh, nhim thic ddy phat trién kinh t€&,
ddng thdi ddm bdo tinh bén virng clia mdi trudng.
Viéc tich hgp ICT vao nhiéu linh vuc khdc nhau
da din d&n nhitng ti€n bd dang k€ vé hiéu qua,
gidm phdt thai va thic ddy cdc hoat dong bén
vitng. Mot trong nhitng tdc dong siu sic nhat cla
ICT do6i v6i ting trudng xanh 13 viéc niang cao
hiéu qua trén nhiéu linh vuc khic nhau. Vi du,
1u6i dién thong minh st dung ICT dé€ quan 1y phan
phdi dién hiéu qua hon. Cédc lugi dién nay c6 thé
cAn bing cung va ciu theo thdi gian thuc, gidm
lang phi ndng lugng va cai thién do tin cdy cua hé
thong dién. Pong hd do thong minh, mot cdi ti€n
ICT khéc, cung cAp cho ngudi tiéu dung thong tin
chi ti€t vé mic st dung ning lugng clia ho,
khuyén khich cdc m6 hinh tiéu thu hiéu qua hon
va gidm nhu cAu ning lugng néi chung (Tawiah,
V., Zakari, A., & Adedoyin, F. F., 2021). Theo
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Maksimovic, M. (2018), cdc gidi phdp CNTT
déng vai tro quan trong trong viéc gidm phat thai
khi nha kinh. Vi dy, cong nghé lam vi€c tir xa va
lam viéc tlr xa da 1am gidm ddng k& nhu ciu di lai
hang ngay, din dé€n lugng khi thai lién quan dén
giao thong thap hon. Hoi nghi truyén hinh va cdc
cong cu cdng tic ky thuat s6 lam gidm nhu cau di
cong tac, qua d6 cdt gidm thém lugng khi thdi
carbon. Hon nita, CNTT cho phép gidm sit va
quan 1y moi trudng t&t hon. Phan tich dit liéu tién
ti€n va cdc thi€t bi IoT c6 thé theo ddi mic do 6
nhiém, gidm sdt tai nguyén thién nhién va cung
cap dit liéu thoi gian thyc cho cdc nha hoach dinh
chinh sdch va doanh nghiép. Thong tin nay rat
quan trong d€ dua ra quyét dinh ding tin ciy
nhim gidm thi€u tdc dong d€n moi trudng va thic
ddy tinh bén virng. Hon nifa, viéc tich hdp cdc
ngudn ning lugng tdi tao vao lugi dién 1a mot linh
vuc khdc ma CNTT c6 tic dong ding ké. Céc
cong nghé nhu Internet van vat (IoT) va tri tué
nhan tao (Al) gitp qudn Iy tinh bi€n dong cla cdc
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ngudn ning lugng tdi tao nhu ning lugng mit trdi
va gi6. C4c cong nghé nay c6 thé dy dodn cdc md
hinh sdn xui't ning lugng, t6i uu héa céc gidi phdp
luu trit va ddm bdo ngudn cung cip ning lugng &n
dinh va hiéu qua. CNTT ciing tao diéu kién cho
viéc phat trién cdc hé thong quin ly ning lugng
thong minh c6 thé diéu chinh mic tiéu thu ning
Iugng mét cach linh hoat dwa trén tinh khd dung
va nhu cau. Piéu nay khong chi t3i da héa viéc sit
dung niang lugng tdi tao ma con nang cao hiéu qua
chung cla cdc hé thong ning lugng. Tém lai,
CNTT la mot cong cu manh mé thic ddy ting
trudng xanh, thic diy hiéu qua, gidm phét thai, hd
trd ndng lugng téi tao, thic d?fy ddi mdi va tao ra
cdc co hoi phét trién kinh t€&.

Muc tiéu cla nghién ctu nay la ddnh tdc dong
cta ICT d6i véi ting trudng xanh, tap trung vao
cach ICT c6 thé thiic ddy tinh bén vitng va gidm
hiéu &ng nha kinh tai Viét Nam. Ciin cif vao két
qua nghién cttu, bai viét s& ggi y nhitng chinh sdch
thic ddy ting trudng xanh bén vitng.

2. Téong quan Iy thuy&t

Thuit ngit “Tang trudng xanh” thudng dugc su
dung riéng biét hodc d6i khi dugc st dung thay
th& cho “Nén kinh t€ xanh” (European Economic
Area, 2014). Theo Jacobs, M. (2012) cho ring
trong mot thdi gian dai, thudt ngdt “ting trudng
xanh” chi dugc 4p dung cho sy phét trién cda
nganh sinh thdi. Tuy nhién, hién nay thudt ngir
nay dugc st dung cho su ting trudng cia toan bd
nén kinh t&. T cudi th€ ky 20, thuit ngit “ting
trudng xanh” dudc dua ra nhu mot cich ti€p cin
méi trong phat trién kinh t& cla nhiéu qudc gia.
Viéc st dung tir “ting truéng” gdi Ién y nghia cu
thé nhiéu qudc gia coi trong viéc gia ting quy mo
vé mit lugng cda nén kinh t€ d€ ddp tng dan s&
ngdy cang ting, khit vong phat trién ngay cang
ting (UN, 2011). Tdang trudng xanh khong chi
mang lai 1¢i ich kinh t€ ma con gitp khdi phuc,
bdo tdn hé sinh thdi ty nhién nhim nudi dudng
cudc séng con ngudi va gitp gidm thi€u anh
hudng clia bi€n ddi khi hau. Theo Barbier (2016),
ting trudng xanh c6 moi lién hé vdi phat trién

qudc gia bao gdm cdc chinh sich lién quan téi
viéc gidi quyét dic di€m co ciu clia nén kinh t&.
Diéu nay c6 nghia cdc chinh sdch ting trudng
xanh phéi dugc xdc dinh dua trén viéc st dung céc
ngudn tai nguyén, ddi méi cong nghé.

Felix Bollou (2006) véi nghién citu vé sy md
rong cla cd s§ ha tang ICT tidc dong dén ting
truéng xanh & sdu qudc gia TAy Phi trong giai
doan tlr 1995-2002, da khing dinh cdc qudc gia c6
dan s6 thanh thi cAng 16n va cd s6 ha ting din sinh
(dudng x4, dién...) cang phét trién s& c6 mitc d
mé rong ICT cang cao va ICT 1a y&u t6 hang diu
lam gidm hiéu ¢ng nha kinh. Hay néi méot cdch
khdc, ICT dong vai trd quan trong trong céi thién
ting trudng xanh cla cdc quoc gia. Cling chi dé
nay, Magazzino va cdng su (2021) di xem xét vé
mdi quan hé gitta ICT, tiéu thu dién, ting trudng
kinh t&€ va 6 nhiém moi trudng trong khudn khd da
bién tir ngudn dit liéu gdm 16 qudc gia thudc khu
vuc EU giai doan 1990-2017. K&t qué cho thay sy
ton tai clia quan hé nhan qua mot chiéu tir viéc sit
dung ICT va tiéu thu dién, tir d6 gia ting lugng khi
thdi CO, dong thdi ting GDP. Nghién ctu clia
Batool va cdng su (2022) da phan tich &nh hudng
ctia ICT, tiéu thu ning lugng tdi tao va phat trién
tai chinh doi v6i phdt thdi CO, & mot s6 nude
trong khu vic Pong va Nam A giai doan tif nim
1985 dén 2020. K&t qua cho thay ICT va ph4t
trién tai chinh 4nh hudng tiéu cuc vao su suy thodi
clla mdi trudng trong dai han. Trong mdt nghién
ctiu khdc, Dedaj va cdc cong su (2022) da thuc
hién nghién ctu vé vai tro ctia ICT (Pién thoai di
dong va Internet) & cdc nudc Tay Balkan ddi véi
tinh bén vitng clia moi trudng thdong qua lugng
phét thdi CO,. Nghién cttu da chi ra hai phat hién
quan trong: PAu tién, dién thoai di dong c6 tic
dong tich cuc, Internet cling c¢6 tdc dong tich cuc
nhung khong ddng ké d6i vé6i lugng khi thai CO,
binh quan diu ngudi.

3. Phuong phap nghién citu

3.1. Dit li¢u nghién ciiu

Trong bai nghién cttu nay, nhém st dung dit liéu
chudi thdi gian d& danh gid tic dong cia ICT dén
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ting trudng xanh. C4c bi€n s6 kinh t&€ vi md dugc
thong ké hang ndm tf ndm 1990 dén nam 2022 ti
co s& dit lieu ngan hang th€ giéi (World Bank).
Trong d6, céc bi€n dugc dinh nghia nhu Bang 1.

Trong d6, ICT 1a chi s& do ludng CNTT va TT,
xay dung dura vao phuong phap Entropy, chi s& nay
c6 gia tri thudc khoang (0, 1), néu gin 1 thi CNTT
&TT phét trién manh, cang gan 0 thi cang kém phat
trién. Bai nghién ctu st dung dit liéu nim, vi da s6
cdc bi€n vi md clia Viét Nam c6 thé thu thap dudc
qua mdi nim. Nhim gidm bét sy bi€n dong clia
chudi dit liéu, tit cd cdc dit lieu dudc 14y logarit ty
nhién trude khi dua vao phan tich.

3.2. Phuong phdp phdn tich

Nghién cttu nay st dung mdé hinh BVAR
(Bayes Vector Autoregression) lam cong cu phan
tich. Theo Sdnchez, G., & Stata Corp, L. L. C.
(2021), m6 hinh BVAR dugc dé xudt véi muc dich
thay th€ md hinh VAR thong thudng, x& 1y lugng
16n tham s6 cda md hinh VAR nhiim cho ra két
qua dy bdo chinh xdc hon. Trudng hgp tham so
qua 16n, thay vi loai bd cdc do tré dai hon, md
hinh cho riing cdc hé s6 nay gan bing 0 hon so v6i
cdc hé so clia do tré ngidn hon. Mic du cdc han

ché€ rat khé d€ diéu chinh ddi vdi ca linh vuc kinh
t€ 1a dit liéu nhd, do d6, BVAR ciing 1a Iva chon
t01 wu cho qud trinh u6c lugng cdc tham s&. Theo
Litterman, R. B. (1986), m6 hinh BVAR c¢6 dang
tong quét: y, = X, + . Trong d6: X, = (I, ® W)
1a ma tran ¢6 cap n*nk; Wy = (Y"1, Y120 -+ ¥ ips
Z’) 1a ma tran cAp k*1; B = vec(by, by, ..., b, D) la
ma tran c6 cAp nk*1; Hai tham s6 B,X. USc lugng
céc tham s dya vao ham hop 1y cuc dai
L(y|B.2)aZ[

1
exp{ — 5 Ly — X{B)Z_](yt -XP)},

p(B.3ly) = PEDL GIB2)
’ p(y)

4. Két qua nghién ciu

4.1. Phédn tich mé td

K&t qud tir Bdng 2 cho thdy cdc miu nghién
ctu dugc thu thip tir 33 quan sdt (tr ndm 1990
dén nam 2022). Bi€n phu thudc nghién citu sir
dung la Khi nha kinh GHD c6 gié tri trung binh la
19.5298 véi hé sd bién thién 1a 0.0243, cho thay
st chénh 1éch khong qud ro rét va tuong doi dong
déu. Thém vao d6, hé sd do 1éch (-0.1705) va hé
s6 d6 nhon (2.252) ctia khi nha kinh cho thdy sy

Bdng 1. Bié€n nghién clu

STT Tén Giai thich Don v tinh Ky hiéu Nghién ciu truéc
1 Bién phu thudc Khinha kinh Tan GHG Zhang va cong su (2021)
2 Bién doc lap Tang trudng kinh t& USD/ngudi GDP WorldBank (2024)
3 Nang lugng tai tao KWh REN Saba, C. S. (2023).
4 CNTTvaTT Trong s6 (0-1) ICT Quyet & Cong (2021)
Nguébn: Tdc gid tom tdt
Bdng 2. Théng ké mé td
Bién ICT GDP REN GHG
S6 quan sat 33 33 33
Trung binh -3.5954 6.7286 3.1373 19.5298
Do léch chuén 0.5288 1.1339 0.1179 0.4739
Hé s bién thién -0.1471 0.1685 0.0376 0.0243
Hé s6 doléch -2.0846 -0.1411 0.9408 -0.1705
Hé s6 do nhon 7.1471 1.736 4.8923 2.252
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chénh 1éch da s6 nim dudi va tuong d6i gan véi
mic trung binh hing nim cta khi nha kinh. D6i
v6i cdc bi€n doc 1ap 1a ICT, Tang trudng kinh t€
(GDP) va Ning lugng tdi tao (lnen) c6 gid tri
trung binh va hé so bi€n thién 1an lugt theo cic
bi€n 1a -3.5954, -0.1471; 6.7286, 0.1685; 3.1373,
0.0376. C6 thé thdy, chi c6 ICT mang gi4 tri trung
binh 12 4m va su chénh léch giita cdc bi€n cling
tuong doi thap, khong qud rd rét. Sy chénh 1éch
ctia ICT cho thdy sy dao dong dudi mic trung
binh (-2.0846) va 1éch xa hon (7.1471) so véi cac
bi€n doc 1ap con lai. Ning ludng tdi tao c6 su
chénh léch tuong d6i gin v6i gid tri trung binh
hon (4.8923) ICT va da s6 trén mic trung binh
cda bi€n (0.9408). Pdi véi ting trudng kinh t&,
bi€n nay thé hién sy chénh léch khong qud 16
rang giong nhu hé sd bi€n thién khi cd hé s§ do
léch (-0.1411) va hé s& @6 nhon (1.736) déu c6
gid tri thdp, chitng té sy chénh 1éch dudi va gan
gid tri trung binh ctia bi€n.

4.2. Uéc lugng mé hinh BVAR

Suy luin Bayes bit diu bing “phdn phdi
trudc” hay phan phdi tién nghiém. Pay 1a dang
phan phdi xdc sudt phdn dnh trang thai hi€u bi&t
vé tham s& dudc quan tAm truSce khi thu thip dit
liéu. Suy luan Bayes cap nhat phan phdi truéc d6
trong nhitng hi€u bi€t clia dit liéu d€ c6 dudc phan
bd xdc sudt méi cho tham s& dudc quan tAm goi la
phan phdi sau. Dya vao phan phdi sau va khodng

tin cdy ma Bayesian c6 thé dwa ra mot nhan dinh.
V6i @6 tré toi uu 1a 2, ta ti€p tuc tim cdc phan phdi
tién nghiém nhim chon ra mo hinh phan phdi tién
nghiém t6t nhat. Cac dang phan phdi truéc dugc
dp dung bao gém: tién nghiém Minnesota, tién
nghiém lién hgp Minnesota, ti€n nghiém MVN-
diffuse  (normal-Jeffreys) va ti€n nghiém
MVN-inverse Wishart. Lan lugt ky hiéu cda 4
tién nghiém s€ 1a TN1, TN2, TN3, TN4.
Bdng 3. K&t qud xéc dinh phén phdi tién
nghiém {6t nhét cia mé hinh B-VAR

Log(ML) P(M) P(Mly)
TN 68.7682 0.2500 0.1508
TN2 64.9303 0.2500 0.0032
N3 70.4926 0.2500 0.8459
TN4 50.6548 0.2500 0.0000

Nguébn: Két qud xit ¥ dit ligu tir Stata

Béng 3 trinh bay két qud xdc dinh bac tré 5t
nhat clia cdc phan phdi tién nghiém. Quan st bon
phan phdi tién nghiém c6 thé nhan tha'y TN3 (tién
nghiém MVN-diffuse (normal-Jeffreys)) la
phuong phép tién nghiém tdt nhat vi c¢6 chi so
P(Mly) 16n nhatla 0.8459.

K&t qua tir Bdng 4 cho biét phan &ng clia cic
bi€n con lai trong hé thdng d6i véi sdc clia mot
bi€n bat k¥ tai nhitng thdi doan khdc nhau 1, 3....,

Bdng 4. Hadm phdn (ing xung ctia mé hinh BVAR

ICT GDP REN GHG
IRF-ICT
0 1 0 0
1 0.925 -0.001 0.005 -0.006
3 0.805 0.004 0.008 -0.003
6 0.664 0.009 0.010 -0.000
10 0.533 0.012 0.101 0.001
IRF-GDP
0 0 0 0
1 -0.005 0.859 -0.005 -0.008
3 -0.043 0.696 -0.006 -0.016
6 -0.076 0.555 -0.006 -0.022
10 -0.099 0.482 -0.007 -0.026
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ICT GDP REN GHG
IRF-REN
0 0 0 1 0
1 -0.004 0.003 0.871 0.003
3 -0.014 0.004 0.684 -0.001
6 -0.023 0.006 0.532 -0.004
10 -0.032 0.006 0.457 -0.006
IRF-GHG
0 0 0 0 1
1 -0.006 0.003 0.000 0.862
3 -0.019 0.008 -0.003 0.648
6 -0.030 0.012 -0.004 0.478
10 -0.036 0.015 -0.005 0.390
Nguodn: Két qud xit ¥ dit ligu tir Stata
Bdng 5.Phan phén rd phuong sai cia mé hinh BVAR
ICT GDP REN GHG
FEVD-ICT
0 0 0 0 0
1 1 0 0 0
3 0.980 0.005 0.007 0.007
6 0.916 0.023 0.031 0.031
10 0.820 0.052 0.066 0.063
FEVD-GDP
0 0 0 0 0
1 0.070 0.930 0 0
3 0.075 0.911 0.007 0.007
6 0.089 0.852 0.029 0.029
10 0.108 0.773 0.060 0.059
FEVD-REN
0 0 0 0 0
1 0.050 0.037 0.912 0
3 0.053 0.041 0.900 0.005
6 0.061 0.052 0.866 0.021
10 0.074 0.068 0.813 0.045
FEVD-GHG
0 0 0 0 0
1 0.041 0.042 0.045 0.872
3 0.043 0.045 0.497 0.862
6 0.050 0.054 0.062 0.834
10 0.063 0.068 0.081 0.789

FEVD-Forecast Error Variance Decomposition
Nguon: Két qud xit Iy dit ligu tir Stata
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10 nim. Ching han tai nim thit 3, 6, 10 n€u GDP
ting 1% thi ICT s& tdng tuong wtng 0,004%;
0,009%; 0,012% (gid st cdc y&u t6 khac khong
ddi). Qua d6 c6 thé giai thich, ting trudng GDP sé&
12 ngudn lyc thic ddy phdt trién ICT. Tuong tu
nhu viy, tai nim tht 1, thit 3, th 6, thi 10, néu
ICT tdng lén 1% thi khi nha kinh tuong tng s€
giam 0,006%; 0,019%; 0,03% va 0,036%. Hay n6i
cdch khdc, ICT 1a yé&u t6 thic diy ting trudng
xanh. Cdc mdi quan hé khdc giita cdc bi€n c6 thé
gidi thich mot cdch tuong tu.

Cdc gid tri tir phan tich phan rd phuong sai clia
Bédng 5 gidi thich y nghia mot bi€n dnh hudng dén
si bi€n dong ctia mot bién khdc nhu thé nao. Tir
k&t qua clia phan ng xung giita cic bi€n, c6 thé
tha'y cd soc tr ICT 1am gidm cdc bi€n con lai, dic
biét 1a GDP trong dai han va ci sdc tir ICT gidi
thich 10,8% cho sy bi€n dong nay. Tudng ty ddi
véi sy gidm sit cua nang lugng tdi tao va khi nha
kinh, ICT chi 1am gidm 1an lugt 7,4% va 6,3%
trong dai han. Sy thay ddi tir GDP va niing lugng
tdi tao ting trudng ICT trong dai han nhung ca 2
y&u t& nay chi cé thé gidi thich 5,2% va 6,6% ¥
nghia clia sy bi€n dong nay ddi véi ICT.

TAILIEU THAM KHAO:

5.Kétluan

K&t qud nghién citu cho thdy ICT tdc dong Am
d6i v6i hiéu ting nha kinh, nghia 13 ICT phat trién
sé thiic ddy ting trudng xanh. Do d6, d€ thic diy
ting trudng xanh tai Viét Nam mot cich bén
vifng, nghién cttu ggi y mot vai chinh sdch nhu
sau: cAn thay ddi nhan thifc vé tAm quan trong ctia
cong nghé thong tin trong moi linh vuc clia doi
song xa hoi va kinh t€. X4y dung va hoan thién
cdc chinh sich, quy dinh phéap luit dé€ tao diéu
kién thuan Idi cho sy phat trién va &ng dung cong
nghé thong tin. Chinh phi cin chid trong dau tu
vio co s§ ha ting cong nghé thdng tin, bao gdm
mang ludi internet, trung tam dir liéu va cic hé
thong an ninh mang mot cdach c¢6 chd dich. Mit
khdc, chinh phi cin c6 16 trinh xdy dung cdc nén
tdng sd quoc gia dé hd trd cdc dich vu cong truc
tuy€n, gido duc, y t€ va cac linh vuc khéc, tao lap
niém tin, bAo ddm an toan, an ninh mang va bdo
mat dif liéu d€ tao niém tin cho ngudi st dung va
doanh nghiép. Sau cung la chinh phd chi dong
hdp tic qubc t&, nghién citu, phat trién va ddi méi
sdng tao, nhim thu hit diu tu vao nghién ciu,
phat trién cong nghé méi m
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ABSTRACT:

This study aims to assess the influence of information and communication technology (ICT)
infrastructure on green growth in Vietnam. Utilizing the Bayes Vector Autoregression (BVAR)
model, the study analyzes time series data spanning from 1990 to 2022. The variables are derived
and synthesized from prior studies to ensure a robust analytical framework. The findings reveal
that ICT infrastructure serves as a significant positive driver of green growth in Vietnam,
underscoring its critical role in advancing sustainable development.

Keywords: ICT, green growth, BVAR model.
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