VNU Journal of Economics and Business, Vol. 3, No. 3 (2023) 56-65

L

£ KINHTEs
Z KINHDOANH

VNU Journal of Economics and Business

Journal homepage: https://jebvn.ueb.edu.vn =

Original Article

The Effects of ICT, GDP, and Renewable Energy on
CO; Emissions in Vietnam

Hoang Thi Xuan, Ngo Thai Hung*

University of Finance — Marketing, No. 778 Nguyen Kiem, Ward 4,
Phu Nhuan District, Ho Chi Minh City, Vietnam

Received: March 22, 2023
Revised: April 29, 2023; Accepted: June 25, 2023

Abstract: This study aims to explore the effects of information and communication technology
(ICT), economic growth (GDP), and renewable energy (REN) on CO, emissions in Vietnam using
quarterly data for the period 2000-2020. Based on the quantile-on-quantile regression (QQR)
proposed by Sim and Zhou (2015), the authors valuate the level of intercorrelation between the
examined variables in different quantiles. The empirical results suggest that GDP has a positive
influence on CO,, while there is a negative relationship between REN and CO, emissions for most
quantiles of carbon emissions. More importantly, ICT has both positive and negative impacts on
CO; across different quantiles of ICT. Our findings on economic and environmental performance
pave the way for deep analysis to enhance environmental quality. Furthermore, in order to achieve
green growth and sustainable development, the government of Vietnam should prioritize economic
development alongside environmental protection.

Keywords: GDP, ICT, renewable energy, quantile regression, Vietnam.

* Corresponding author
E-mail address: hung.nt@ufm.edu.vn
https://doi.org/10.57110/jebvn.v3il.186
Copyright © 2023 The author(s)
Licensing: This article is published under a CC BY-NC 4.0 license.

56



H.T. Xuan, N.T. Hung / VNU Journal of Economics and Business, Vol. 3, No. 3 (2023) 56-65 57

Phan tich tac dong ctua ICT, GDP va REN dén
khi thai CO, tai Viét Nam

Hoang Thi Xuan, Ng6 Thai Hung"

Trwong Pai hoc Tai chinh - Marketing, 778 Nguyén Kiém, Phuwong 4,
Qudn Phii Nhudn, Thanh phé Ho Chi Minh, Viét Nam

Nhén ngay 22 thang 3 nam 2023
Chinh stra ngay 29 thang 4 nam 2023; Chap nhan dang ngay 25 thang 6 ndm 2023

Tém tit: Nghién ctru nay kham pha tic dong clia cong nghé thong tin - truyén thong (ICT), ting
truong kinh té (thé hién & chi s6 GDP) va ning lugng tai tao (REN) dén khi thai CO, tai Viét Nam,
sir dung dir liéu quy giai doan 2000-2020. Bing cach 4p dung phuong phap Quantile-on-Quantile
(QQ) duoc phat trién béi Sim va Zhou (2015), nhom tac gia danh gia mirc d¢ twong quan & cac
nhém phan vi khac nhau trén phan phéi cua cac bién nghién cuu. Két qua thuc nghiém cho thdy
GDP tac dong dong bién, trong khi d6 REN tac dong nghich bién dén khi thai CO; trén hau hét cac
phan vi khac ciia phan b6 khi thai COs. Dic biét, ICT tac dong vira ddng bién vira nghich bién dén
CO; trén toan phéan vi cia ICT. Két qua co y nghia thiét thuc vé hoat dong kinh t& va moi truong,
mé duong cho phan tich chuyén sau nhim duy tri chat lugng moéi trudng tot hon. Hon nita, Chinh
phii can phai vu tién phat trién kinh té di d6i v6i bao vé méi truong nham huéng dén ting truong

xanh va phat trién bén virng.

Tir khéa: GDP, ICT, REN, CO,, hdi quy phén vi, Viét Nam.

1. Giéi thiéu

Tang truong kinh té hién vin 1a muc tiéu
hang d4u ciia hau hét cac qudc gia trén thé gidi,
boi d6 1a didu kién can dé hudng téi mot cude
song tién ich, tdt dep hon. Trong nhiéu thap ky
qua, cac nén kinh té thuong chi trong dén viéc
lam thé nao dat duogc toc do tang truong nhanh
va cao hon la giai quyet cac van d& vé xa hoi va
mdi truong. Piéu nay din dén sy gia tang ndng
dd carbon dioxide (COy), loai khi chiém 58,8%
luong khi nha kinh gdy nén hién tuong nong 1én
toan cau va bién ddi khi hau, gay ra mdi de doa
d6i voi sy phét trién bén viing (Shayanmehr va
cong su, 2020).

Thém vao do, su phu thudc chu yéu Vvao cac
ngudn nhién lidu héa thach phuc vu cho qué trinh
tang truong duoc cho Ia nguyén nhan gay 6
nhiém moi truong & nhidu qudc gia vi qua trinh
dbt chay nhién li¢u hoa thach thai rat nhiéu khi

* Tac gia lién hé
bia chi email: hung.nt@ufm.edu.vn
https://doi.org/10.57110/jebvn.v3il.186
Bén quyén @ 2023 (Céc) tac gia
Bai bao nay dugc xuét ban theo CC BY-NC 4.0 license.

nha kinh vao khi quyen Dong thoi, nhiéu tai liéu
cling nhan manh rang viéc thay thé cac nguon
nang lugng khong tai tao sang REN gop phan
vao tang trudng kinh té cao hon va giam 6 nhiém
moéi  truong (Nathaniel va Theonu, 2019;
Nathaniel va cong su, 2020). Do do, cac chinh
sach da dang hoa nhién lidu dé thay thé dan nhién
liéu hoa thach bang REN di trd thanh chuong
trinh nghi sy vé chinh sach ning luong toan cau
quan trong cua the ky XXI va thu hat sy quan
tam ctia nhiéu qudc gia (Murshed, 2021).

Bén canh d6, linh vuc co s¢ ha tang ICT ngay
cang dong vai tro quan trong d6i VO’l su phat trién
kinh té, xa hoi trén pham vi toan clu. Vé tac dong
ciia ICT d6i v6i méi truong, mot mit, nhidu
nghién ctru chi ra ICT c6 thé giup giam luong
khi thai CO, thong qua cai tién cong nghé, tdi uu
hoa quy trinh san xuét va qua trinh phi vat chat
hoéa, tirc 1a thay thé nhiéu hang hoéa va dich vu
truyén thdng bang hang hoa va dich vu dién tu,
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nhd d6 gitp giam 6 nhiém mai trudng (Atsu va
cong sy, 2021; Danish, 2019; Kouton, 2019;
Ahmed va Le, 2020). Mit khac, nhidu quan diém
cho ring nhiing loi thé phat sinh tir viéc tng
dung ICT s& lam giam gi4 san pham va dich vy,
tir d6 kich thich tiéu dung, thuc day cac hoat
dong kinh té va cong nghiép hoa, lam ting mirc
ti€u thu nang lugng va khi thai (Aldakhil va cong
su, 2019; Haftu, 2019; Raheem va cOng su,
2020). Ngoai ra, trong qua trinh san xuit va van
hanh, cac thiét bi cong nghé doi hoi muc tidu thy
ning lugng rat 16n va thai ra nhidu chét doc lam
nguy hai dén méi truong (Ulucak va cong su,
2020). Céac phat hién khong nhét quan chi ra sy
thiéu ddng thuan trong tai liéu vé anh hudng cua
ICT dn chit luong méi truong. Do vay, can co
nhiing nghién ctru bd sung thém cho véan dé nay.

Viét Nam 1a qudc gia dang phat trién véi toc
d6 tang trudng kinh té cao trong nhiéu thap nién
qua, cung voi do la sy gia tang st dung ndng
luong, dac biét 1a nang luong tir nhién liéu hoa
thach dé kich thich ting trudng kinh té, din dén
su gia ting dang ké luong khi thai CO, va lam
suy thodi moi truong & dt nudce nay (Ali va cong
su, 2021). Két qua 1a, Viét Nam dang phai ganh
chiu hau qua ning né cua bién d6i khi hau. Trudc
thuc trang nay, Viét Nam dang tich cyc chu dong
trién khai nhiéu hoat dong tmg pho véi bién ddi
khi hau. Tuy nhién, dé dat duoc diéu nay 1a thach
thirc rat 16n dbi véi Viét Nam vi chi mot phan
nho nang lugng dugc sir dung cho qua trinh phat
trién kinh té dén tir cic ngudn tai tao (Nguyen va
cong su, 2021). Bén canh do, Viét Nam da co
nhitng budc tién dang ké trong viéc ap dung ICT,
bao gdm ca viéc sir dung dién thoai di déng va
internet. Médc du vay, dong gop cua ICT vao tang
truong kinh té ° cling nhur gidi quyét cac van dé vé
moi trudng van chua 16 rang (Hung, 2023). Do
vay, can co nhiéu nghién ctru hon vé nhitng van
dé nay tai Viét Nam.

Nghién ctru nay nhin manh tac dong cua
ICT, GDP va REN dén luong khi thai CO, trong
bo6i canh Viét Nam dang trong qua trinh chuyén
d6i sb va tich cuc diéu chinh co cau nang luong
dé dat duge cac cam két quoc té vé moi truong,
huéng dén ting truong xanh va phat trién bén
virng. Nghién ciru dy kién déng gop cho cac tai
liéu hién c6 theo nhiéu cach. Pau tién, theo hiéu
biét tt nhat ciia nhoém tac gia, nghién ctru vé mdi
quan hé giira cac bién s6 nay con han ché, nhit
la & Viét Nam. Thu hai, nghién cuu ap dung
phwong phap kinh t& luong méi QQR dé kham

pha mdi lién hé gitra CO, va cac yéu td tac dong
dén noé trong truong hop Viét Nam, nhiing yeu t6
nay dugc ky vong s& gop phan giam thiéu cac
van dé vé suy thoai moi truong nghiém trong.
Cubi cung, két qua nghién ctru s& cung cip cho
cac nha hoach dinh chinh sach nhiing thong tin
hiru ich dé xay dung chinh sach trong cac linh
vuc kinh té carbon thép, thiic day dbi méi cong
ngh¢ va REN, hudng dén ting truong xanh va
phat trién bén ving.

2. Tong quan ly thuyét

Tac dong ctua ICT, GDP va REN dén luong
khi thai CO, da thu hut dugc sy quan tam cuia
nhiéu nha nghién ciru trong thoi gian gan day. Cac
nghién ctru nay dugc chia thanh 3 nhém nhu sau:

Nhom thir nhit xem xét tac dong cua ting
truong kinh té, tiéu thu nang lugng va lugng khi
thai CO,. Bekun va cong su (2019) tién hanh
nghién ctu tai cac qudc gia EU-16 giai doan
1996-2014, chi ra ting truong kinh té va sir dung
nang luong khong tai tao lam tang lugng khi thai
CO; & cac nudc nay. Halkos va Gkampoura
(2021) khdm pha méi lién hé giita tiéu thy ning
luong, lwong khi thai CO; va ting trudng kinh té
o119 quéc gia v6i cac muc thu nhap khac nhau.
Ho chi ra rang ly thuyét duong cong Kuznets vé
mdi truong (EKC) 1a ding ddi véi cac qubc gia
¢ thu nhép cao va thu nhdp trung binh cao,
nhung khong dung dbi véi cac quoc gia c6 thu
nhap trung binh thap va thu nhap thap. Raihan va
Tuspekova (2022a) bao céo tic dong dong bién
cla tang truéng kinh té va sir dung nang luong
nhién liéu hoa thach dbi voi lwong khi thai CO,
0 Kazakhstan giai doan 1996-2018. Trong khi
d6, voi truong hop Singapore, Raihan va
Tuspekova (2022b) chi ra ting truéng kinh té
tang 1% s& dan dén giam 0,99% luong khi thai
CO; trong giai doan 1990-2019. Phan tich b¢ dix
liéu tr ndm 1990-2016 & An D9, Bekun (2022)
chi ra tac dong dong biéncia viéc st dung ning
luong nhung tac dong nghich bién cla ting
truong kinh té ddi voi lugng khi thai CO».

Nhom thtr hai phan tich mdi lién hé giita
REN va lugng khi thai CO,. Saidia va Omrib
(2020) da ching minh tinh hiéu qua cua REN
trong viéc thuc déy tang trudng kinh té va giam
thiéu luong khi thai CO, trong truong hop 15
qudc gia tiéu thy REN 16n. Adebayo va cong sy
(2023) chi ra rang d6i moi cong nghé, tidu thu
REN va tai nguyén thién nhién lam ting tinh bén
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virng ciia moi trudng bang cach han ché luong
khi thai CO, & cac qudc gia BRICS tir nam 1990-
2019. Kiém tra tac dong ctia nén dan chi va REN
d6i voi lugng khi thai CO, ddi véi 46 qudc gia
chau Phi cin Sahara giai doan 1980-2015,
Adams va Acheampong (2019) bao céo rang nén
dan chu va REN lam gidm lugng khi thai CO,.
Yuping va cong su (2021) chi ra bang ching vé
viée tiéu thu REN va toan ciu hoa lam giam
luong khi thai, trong khi tiéu thu ndng lugng
khong tai tao lam tang lugng khi thai & Argentina
giai doan 1970-2018. Tuy nhién, Nathaniel va
cong su (2021) xem xét dir liéu chudi thoi gian
kéo dai tir nam 1990-2017 dé kham pha tac dong
cua viéc st dung nang luong hat nhan va REN
d6i voi giam thiéu phat thai CO, & 6 trong s6 7
quoc gia G7. Nghién ctiru khang dinh vai tro giam
thiéu nang luong hat nhan ddi voi lugng khi thai
CO;. Tuy nhién, muc ti€u thu REN duoc cho la
khong c6 y nghia thong ké trong viéc giai thich
sy thay doi vé mirc do phat thai CO».

Nhom thir ba xem xét tac dong cua ICT ddi
v6i moi truong da dua ra cac két qua trai chicu.
Mot sé nghién ciru cho thiy ICT gitp cai thién
chét luong méi trudng, dién hinh nhu: Danish
(2019) tién hanh nghién ctru & 59 qubc gia doc
theo “Vanh dai va Con dudng” tr nam 1990-
2016, di dén két luan ICT giam thiéu mirc phat
thai CO, & cac qudc gia nay. Haini (2021) cho
thiy ICT lam giam luong khi thai CO, & cac nén
kinh t& ASEAN tir nim 1996-2019. Ciing nghién
ctru bdi canh ASEAN, Ahmed va Le (2020) nhan
thdy ca ICT va toan cau hoa thwong mai déu
giam luong khi thai CO,. Nguoc lai, mot sb
nghién ctru chi ra ICT lam tang luong phat thai
CO, gay anh huéng tiéu cuc dén méi truong.
Atsu, Adams va Adjei (2021) cho thay tiéu thu
nhién lidu hoa thach va ICT gop phan tao ra
lugng khi thai CO, 6 Nam Phi giai doan 1970-
2019. Kouton (2019) tién hanh nghién & 28 quéc
gia chau Phi giai doan 2000-2014 chi ra su phat
trién ICT c6 tac dong lam ting nhu cdu ning
lwong, ham v rang cac qudc gia chau Phi duoc
nghién ctru van chua dat hiéu qua nang luong
thong qua phit trién ICT. Ngoai ra, Sun v cong
sur (2023) tién hanh nghién ciru trén 63 qubc gia
giai doan 1995-2017 va chi ra rang ICT lam ting
lwong khi thai CO, cho dén nim 2004, nhung
giam sau nam 2008, bat ké murc thu nhap quéc
gia. Nghién ctru 4 quoc gia chau Phi can Sahara va
3 quoc gia Pong A va Thai Binh Duong, Kunkel

va Matthess (2020) két luan tic dong cia ICT dén
mdi treong dudng nhu 13 dic trung cho timg québc
gia trong s cac qudc gia duoc nghién ciru.

Tai Viét Nam, mdi quan h¢ gitra tang trudng
kinh té, tiéu thu ning lwong va luong khi thai
CO; ciing da duoc tién hanh, mic du con han
ché. Ali va cong sy (2021) danh gia mbi lién hé
gitra tiéu thy nhién liéu hoa thach, phat trién tai
chinh, phat trién cong nghiép va phat thai CO;
giai doan 1970- 2019, tir 6 khang dinh méi quan
hé dai han ciing nhu gia thuyét EKC giira ting
trudng cong nghiép va phat thai CO2. Trong khi
do, theo Shahbaz va cong su (2019), m6 hinh chir
N mo ta tét hon mdi quan hé dai han giira thu
nhap va 6 nhiém, tirc 1a Viét Nam c6 thé ky vong
giam phat thai CO, tam thoi & mét giai doan ting
truong kinh t& nhét dinh. Tuy nhién, diéu nay s&
kéo theo su gia tang hon nita lugng khi thai CO,
sau khi dat ¢én mot budc ngodt thu nhdp khac.
Hung va cong su (2022) nghién ciru moi quan h¢
gilta phat trién tai chinh, ting truong kinh té va
toan cau hoa ddi voi lwong khi thai CO, & Viét
Nam giai doan 1990-2020, chi ra lugng khi thai
CO; va tang truong kinh t& c6 mdi lién hé ty 18
thudn & tat ca cac nhom phén vi, tirc ting trudng
kinh té 1am ting luong khi thai CO, tai Viét
Nam. V& tic dong cua ITC va REN déi véi moi
truong, hién van chua c6 nghién ctu cy the.
Nghién ctru gan nhat la ciia Hung (2023) phan
tich dau tu xanh, phat trién tai chinh, s6 hoa va
phat trién bén viing tai Viét Nam. Céc phat hién
chi ra tic dong tich cuc manh mé cua sé hoa, dau
tu xanh va phat trién tai chinh dbi véi tinh bén
virng kinh té & Viét Nam trén hau hét cac nhom
phan vi, tir d6 cho thiy dau tu vao tai nguyén
xanh, d6i méi cong nghe va phat trién tai chinh
hd tro qua trinh chuyén d6i sang phat trién bén
virng cua dit nudc.

Qua lugc khao tai liéu, nhom tac gia nhan
thiy mic du da c6 nhiéu nghién ciru v& tac dong
clia tang trudng kinh té (GDP), str dung REN va
ICT d6i voi méi truong nhung cac phat hién
khong nhét quan vé sy dong gop cua ICT va
REN dén viéc cai thién chét luong méi truong.
Thém vao do, tai liéu vé vin dé nay tai Viét Nam
van con rat han ché. Trong khi d6, Chinh phu
Viét Nam phé duyét Chién luge Qudc gia vé
Tang truong xanh giai doan 2021-2030 cho thay
viéc coi trong thuc day diéu chinh co ciu ning
lucng, phat trlen tiém ning d6i méi sang tao
qudc gia, do d6 can c6 nhirng nghién ctru sdu hon
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vé van dé nay dé dat duoc sy phat trién bén viing
tai Viét Nam.

3. Phwong phap va dir liéu nghién ctru
3.1. Phuong phap nghién cuu

Nghién ctru ndy nham dénh gia tac dong cua
ICT, GDP va REN dén khi thai CO» tai Viét Nam
bang mo hinh QQR, duoc trinh bay nhu sau:

vt =B, +uf (D

Trong d6: Yt 1a bién phu thudc va X, 1a bién
doc 1ap vao thoi diém t, @ 1a phan vi thr ™ cua
phan phéi X, uf la sai s6 va B’(.) 1a hé sb
héi quy. i i

Phuong trinh (1) c6 thé khai trién Taylor bac
mét theo X, nhu sau:

LX) =B (XT)+ (X)X, - X7) 2)

Trong do: B”'1a dao ham riéng cua B°(X,).
R& rang, @ 1aham sb cia (X 7)va g% (X ") véi
71a ham s6 cia X, va X ‘', do d6@varla cac ham
s clia B2 (X7)va B2(X7).

B(X) = B,(0,0)+ B0, 7)(X,-X) ()

Thay phuong trinh (3) vao phuong trinh (1):
Yt =Bo(6,7) + B1(6, D)X =X +uf  (4)

Trong do: (*) 1a phan vi ¢ diéu kién cia " .
Cac phuong trinh nady minh hoa cho mdi quan hé
gitta GDP, ICT, REN va CO,. Dung phuong trinh
binh phuong cuc tiéu (OLS), ta co:

Miny, p, 37y po [Ye — bo — by (X, —
Fn()?t)_"—'

X))k (20T 5)

Trong d6:p,(u) 1la ham phén vi

cia p,(u)=u(@—1(u<0) v& K() la ham
mat do.

3.2. Di¢ liéu nghién ciru

Nghién ctru danh gia tac dong cta ICT, GDP
va REN dén luong khi thai CO; bang cach sir
dung tap dir liéu hang quy kéo dai tir nam 2000-
2020 tai Viét Nam. Toan b co s& dit liéu cua cac
bién nghién ctru duoc thu thap tir Ngan hang Thé
gidi (2023). Tat ca dir liéu duoc sir dung duoc
chuyén thanh logarit ty nhién dé dam bao phu
hop ciia phan phdi chuan. Hinh 1 mé ta xu thé
bién dong cua cac bién duge lua chon trong
nghién ctru.

4. Két qua va thao luin

Béang 1 trinh bay thng k& mé ta cac bién
nghién ctru bao gdbm ICT, CO,, GDP va REN.
Két qua cho thidy REN (9.400238) c6 gia tri trung
binh cao nhat, tiép sau d6 1a ICT (3,865789) va
CO, (0,195698), GDP thip nhit (0,195698).
Tuong ty, REN va ICT la hai dai lugng c6 mirc
do bién dong cao nhét dugc do luong béng do
1éch chudn, trong khi d6 GDP va CO, bién dong
it. V& d6 léch va do nhon, cac chudi thoi gian déu
léch va khong tuan theo phan phdi chudn. Két
qué kiém dinh Jarque-Bera ciing khang dinh cac
bién khong c6 phan phéi chuan.

Bang 1: Tom tat thong ké mo ta

Bién CO; GDP ICT REN

Trung binh 0,195698 1,902352 3,865789 9,400238
Trung vi 0,195665 1,903777 3,828257 9,402695
Gia tri 16n nhét 0,268765 2,029736 4228781 14,46383
Gia tri nho nhat 0,136426 1,764530 3,552327 4,576797
Do 1éch chudn 0,034143 0,079836 0,159965 2,361182
D6 can bang 0,258299 -0,036728 0,340469 -0,052082
D6 can phing 2,502667 1,861379 2,214688 2,153773
Jarque-Bera 1,799745 4,556488 3,781374 2,544326

Nguon: Két qua xir Iy s6 lidu ciia nhom tac gia, 2023.
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Hinh 1. Xu thé bién‘déng’ ctia ICT, CO2, GDP va REN giai doan 2000-2020.
Nguon: Két qua xtr 1y s0 li€u ciia nhom tac gia.

Béng 2 m6 ta kiém dinh nghiém don vi cua
céc bién quan sat. Két qua cua hai kiém dinh
ADF va PP cho thiy tét ca cac bién quan sat déu
khong dimg & muc 1(0). Tuy nhién, 4 bién nay

déu ding & sai phan bac 1 véi mirc y nghia théng
ké 5%, do d6 nhom tac gia dung sai phan bac
1 ciia cac bién nay dé phan tich hdi quy phén vi
sau nay.

Bang 2: Kiém dinh tinh dimg

Bién ADF PP

1(0) 1(0)
GDP -1,937490 -1,398489
REN -1,068759 -0,956843
ICT -2,349372 -1,630530
CO, -2,161063 -1,469642

I(1) I(1)
GDP -9,591239"* -9,627730"
REN -2,278366 44811117
ICT 9,607275™" 9,661815™
CO, -3,449665™ -3,657790°

Chu thz’ch:*,*‘*, *** lan luot dai ’dién cho mirc y nghia 10%, 5% va 1%.
Nguon: Két qua xir Iy so liéu ctiia nhom tac gia (2023).

Hinh 2 mé ta trong quan tuyén tinh giita cac
bién quan sit bao gdm CO,, REN, ICT va GDP.
Nhin chung t6n tai mbi twong quan tuyén tinh rat
manh gitta cac cdp CO,-GDP, CO,-REN va
CO»-ICT. Cy thé 1a CO; twong quan thuan véi

GDP, tuong quan nghich véi REN, vira thuin
vira nghich voi ICT. Céc két qua so bo nay thich
hop dé nhom tac gia tiép tuc phén tich tic dong
ctia ICT, REN va GDP dén CO; trén timg phan
vi khac nhau.
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Hinh 2: Ma tran tuong quan gitra
REN, ICT, CO, va GDP
Nguon: Két qua xir 1y s liu
cua nhom téac gia (2023).

Tac dong bat ddi xtmg cua ICT, GDP va
REN 1én lugng khi thai CO2 tai Viét Nam giai
doan 2000 — 2020 da duoc xac dinh thong qua
md hinh hdi quy phan vi QQR. Tirc 14 nhiing tac
dong nay dén khi thai CO 1a phi tuyén tinh. Hinh
3,4 va 5 mo ta két qua woc luong hdi quy phan
vi theo 3 chiéu. Truc Ox trinh bay phéan vi cic
bién doc lap, truc Oy thé hién cac phan vi cua
CO,, truc cao Oz md ta hé sb hoi quy cua uoc
luong. Ngodi ra, truc mau sic md ta cuong do tac
dong manh hay yéu, 14n luot tir mau xanh dAm (tac
dong tiéu cuc) dén mau do (tac dong tich cuc).

Hinh 3: T4c dong cua GDP dén khi thai CO,
Nguon: Két qua xt 1y so liéu cta
nhom tac gia (2023).

Hinh 3 trinh bay két qua tac dong cua GDP
dén CO, trén timg phan vi khac nhau. Quan sat
cho thdy, trén phan vi thap [0,1-0,4] va trung
[0,45-0,6], GDP tac dong ty 1¢ thuan voi lugng
khi thai CO,. Tuy nhién, & phén vi cao [0,8-0,95]
ctia CO,, GDP ciing tac dong thuan chiéunhung
rat yéu. Nhin chung, GDP tac dong cung chiéu

v6i CO, & hiu hét cac phan vi cia GDP. Theo
kinh nghiém, két qua nay cho thiy cang ting
truong kinh té cang 1am tang luong khi thai CO,
tai Viét Nam. No ciling phu hop véi cac nghién
ctru trudce cia Bekun va cong su (2019), Raihan
va Tuspekova (2022a), Raihan va Tuspekova
(2022b), Bekun (2022), khi chi ra tac dong dong
bién cua ting truong kinh t& dén luong khi
thai CO,.

Hinh 4: Tac dong cua ICT dén khi thai CO,
Nguon: Két qua xtr ly so6 liéu cta
nhom tac gia (2023).

Tuong ty, Hinh 4 cho thdy hi¢u (mg anh
huéng cua ICT dén khi thai CO, ¢ Viét Nam.
Mbi quan h¢ déng bién manh mé& dugc thé hién
1 rang trong khu vure trung vi thap va trung [0,1-
0,7] ciia CO,. Pidu nay ham y ICT tac dong lam
tang CO, trong thoi ky dau tu va phat trién cong
nghé thap va binh thuong. Nguoc lai, trong diéu
kién phat trién ha ting cong nghé cao, ICT tac
dong nguoc chiéu dén khi thai CO,, cu thé tai
phan vi cao cta ICT [0,8-0,95]. Nhin chung, ICT
tac dong vira tich cuc vira tiéu cuc dén khi thai
CO; tai Viét Nam trén hau hét cac phén vi cia
ICT. Phat hién nay phu hop vdi nghién clru cia
Sun va cong su (2023) khi diéu tra tac dong moi
truomg rong thay ddi theo thoi gian cua ICT.

Hinh 5 thé hién tic dong cua viéc tiéu thu
REN dén luong khi thai CO, tai Viét Nam. Téc
dong ciia REN dbi véi CO; chu yéu 1a nguoc
chiéu trong cac phan vi trung, ngin han va dai
han [0,2-0,95]. Tuy nhién, REN anh hudng cung
chiéu dén CO, trong ngan han [0-0,1]. Do do,
nhom tac gia két luan ring REN tac dong nghich
biéndén CO,, két qua nay ham y rang néu ting
nhu ciu sir dung REN s& dan dén cai thién moi
truong tai Viét Nam. Két qua nay - trong ngin
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han, trung han va dai han, nhét quan voi Kkét qua
cua Saidia va Omrib (2020), Adebayo va cong
su (2023), Adams va Acheampong (2019),
Yuping va cong su (2021) khi chi ra anh huong
tich cuc cia REN dbi v6i chét lwong méi trudng.

Hinh 5: Tac dong cua REN dén khi thai CO,
Nguon: Két qua xt 1y so6 liéu cta
nhom tac gia (2023).

5. Két luan va ham y chinh sach

Mo hinh hdi quy phan vi mé ta tac dong bt
d6i xtmg ctia GDP, ITC va REN dén khi thai CO,
tai Viét Nam. Trong nhiing ndm qua, cac nha
kinh té hoc va cac nha nghién ctru da nhat tri ring
tang truong kinh té phai di d6i voi bao vé moi
truong nham tién dén phat trién bén vimg cua
mot qubc gia. Trong bdi canh nay, két qua thuc
nghiém ctia nhom tac gia cho thdy GDP tac dong
dong bién dén khi thai CO, trén hau hét cac phan
vi khac ciia CO,, trong khi d6 REN cho két qua
nguoc lai. Ngoai ra, ICT vira tac dong nghich
bién dén CO; tai trung vi thip va trung, vira tac
dong dong bién dén CO, tai trung vi cao cua
CO,. Piéu nay cho thiy viéc ting cudong phat
trién co s¢ ha tang ITC va REN c6 tac dong déng
ké 1am gidam 6 nhiém méi truong tai Viét Nam.

Tir két qua nghién ctru thuc nghiém, nhom
chinh sach sau day duoc khuyén nghi cho Viét
Nam nhim han ché lugn g khi thai CO, va dat dugc
cac cam két qudc té vé giam lugng phét thai:

Thir nhét, thay vi tap trung ddy nhanh toc do
tang truong kinh té, Viét Nam can chi trong
nhiéu hon vao chit luong ting trudng, wu tién
ung dung cong nghé hién dai va REN trong cac
linh vuc cua nén kinh té. Mudn vay, Chinh phu
can tang cuong hod tro cho cac hoat dong nghién
clru - trién khai (R&D) va gido duc - dao tao dé
dam bao du ngudn luc hdp thu nhiing tién bo

cong nghé. Chinh phi ciing can nhanh chong xay
dung khung phap 1y da manh lién quan dén viéc
giam phat thai va chéng 6 nhiém moi truong,
trong do viéc tuan thu nghiém ngét cac quy dinh
vé mdi trudng 1 bit budc, ddng thoi xay dung
va thuc hién mot cach hiéu qua cac quy dinh dé
kiém soat cac hoat dong trong linh vuc cong
nghiép. Chinh phu ciing c6 thé ting cudng sir
dung truyén théng va cac chuong trinh gido duc
phé théng, gido duc cong ddng dé chuyén tai noi
dung lién quan dén ting truéng xanh va phat
trién bén vitng dén moi thanh phan dan cu nhdm
thiic day 16i séng xanh va théi quen tiéu dung
carbon thap.

Thu: hai, Viét Nam can t1ep tuc nang cap co
s& ha tAng ITC. Cu the Chinh phu cin kiém tra
viée tiéu dung, san xut va d6i moi cong nghé dé
dam béo rang loi ich tir qua trinh phat trién va
d6i méi cong nghé vuot xa tac dong ti€u cyc cua
n6 dé giam 6 nhiém. Chinh phu ciing cin c6
chinh sach kiém soéat chat ché hon trong viéc
nhap khau va chuyén giao cong nghé¢ dé dam bao
cac thiét bi dugc nhap khau va chuyen giao dat
dugc nhing tiéu chuin méi nhat vé méi truong,
tranh truong hop tr¢ thanh “bai rac cong nghi¢p”
khi nhap khau cac thiét bj 13i thoi 1am gia tang
mic d6 6 nhiém. Téang cuong hop tac quoc te
thu hut dau tu true tiép nude ngoai dé co thé tlep
can va nhan chuyén giao cac cong nghé san xuat
m&i, than thién v6i moi truong 1a nd lyc ma Chinh
phii can thuce hién dé cing ¢6 co sé ha tang ITC.

Thir ba, Viét Nam can ting cudng dau tu vao
REN dé cung cap niang lugng sach cho qua trinh
phat trién. Dé khuyén khich cac nganh san xuét
REN, Chinh phu can danh ngan sach dang ké vao
cac du an R&D, giam thué quan ciing nhu ¢6 cac
chinh sach wu dai trong tiép can ngudn vén cho
cac du 4n nay. Trong diéu kién ngudn vén dau tu
tir ngan sach con han ché, Chinh pha cn co6
chinh sich wu tién thu hit FDI dé phat trién
nganh REN ciing nhu khuyén khich khu vie tu
nhan tham gia tich cuc hon vao linh vyc nay
thong qua cac chuong trinh hop tic cong tu
(PPP). Chinh phii can hoan thién khung phap 1y
cho chinh sach ning lugng nhim muc tiéu ting
cuong st dung REN. Bén canh d6, Chinh phu
cling nén ap dung cac chinh sach lam tang chi
phi st dung nhién li¢u héa thach, vi dy nhu danh
thué carbon - ddy 1a mot budc hidu qua trong
viéc rit ngin sy cach biét vé chi phi sir dung
nang lugng, kich thich san xuét va sir dung REN
trong cac hoat dong kinh té.
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