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ghién cuu danh gid tac dong cua thuong mai hang hoa ICT (Informatlon and
Communications, Technology) dén cwong dp nang lwong va tinh bén viing moi

trieong tai mgt so nén kinh té Chéu A co mikc do héi nhdp thu’ong mai hang hoa ICT cao, tir
nam 2000 dén nam 2022. Mot sé kiém dinh so bé da duoc tién hanh trén dir liéu bang, dua
vao do cac phwong phap phan tich thich ho’p da dvoc lya chon. Cac kiém dinh nghzem don vi,
dong lién két va woc lwo’ng dai han da dwoc thuc hién. Két qua tir cdc woe lheong AMG
(Augmented mean group) va CCEMG (Common correlated eﬂects mean group) cho thay
thu"ong mai hang hoa ICT lam glam cuong do sur dung nang lwong va lwong khi thai C02 Ket
qua cua phan tich khang dinh tam quan trong cua thwong mai hang hoa ICT vi tinh bén vitng
moi truong. Do do, cac quoc gia can thic ddy nhdp khau va vng dung cac hang héa ICT hién
dai, tiet kiém nang luong, dong thoi long ghép ICT vao cdc chinh sach chuyén dich néing lirong

nhdm ho tro muc tiéu phdt trién bén virng.

Tir khéa: Thirong mai ICT, cwong dé nang lwong, phdt thai CO2, Chédu A.

Keywords: ICT trade, energy efficiency, CO2 emissions, Asia.

JEL Classifications: FI18, 056, 043, O44.

DOI: 10.54404/JTS.2026.215V.01

1. Gidi thi¢u

Trong bdi canh bién déi khi hau ngay cang
trd nén nghiém trong, nang cao hiéu qua ning
lugng va giam phat thai COZ tr¢ thanh muc
tiéu then chot cua phat trién bén ‘vimg. Tuy
nhién, diéu nay dac bi¢t kho voi cac nén kinh
té dang phét trién, noi cong nghé lac hau va
co s6 ha tang han ché. Thuong mai quoc té 1a
dong luc tang truéng va chuyén doi co cﬁy,
nhu’ng tac dong cua n6 dén moi truong van
con tranh cai. Kinh té hoc ¢ dién cho ring
thuong mai thiic day chuyen mon hoa va phan
bd nguon lyc hi€u qud, qua d6 nang cao hi¢u
qua carbon. Nguoc lai, kinh té hoc phat trién

nhan manh rang thuong mai c6 thé dan dén
chuyén mon hoa tham dung phat thai ¢ cac
nuoc dang phat trién, lam suy gidm hiéu qua
carbon (Xu et al, 2022); (Zhao et al, 2024).

. Sy mo6 rong thwong mai hang hoa ICT thuc
day pho bieén cong nghé tién ti€n va thiét bi ky
thuat so, giﬁp néng cao hiéu qua nang luong,
to1 uvu hoa san xuat va ho trg tich hop nang
luong tai tao. Anh hudng t1ch cuc nay da
duoc ghi nhan tai Trung Quoc khi d6 mé
thuorng mai ICT thuc day nang luong tai tao
va giam cu(‘)’ng do nang luong (Wang & He,
2023). Tuy nhién, thwong mai hang hoa ICT
cling c6 thé lam tdng nhu cau nang luong
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thong qua hiéu tmg quy md va sy mo rong
clia co sO ha tang ky thuat so tiéu thy nhiéu
nang lugng. Mot s0 nghién ciru cho thay
thuong mai ICT co the lam gia tang bat binh
dang carbon - kinh té, khi xudt khau cong
ngh¢ cao thuong di kém véi luong phat thai
ham chira 16n, mot khia canh thuong bi bo
qua trong cac chién lygc s6 hoa cta cac nén
kinh t& dang phat trién (Wang et al, 2024);
(Zhu et al, 2024). Do d06, tdc dong mdi truong
cua thuong mai hang hoa ICT van can duoc
kiém chung day du vé mat thue nghiém. Mac
du ngay cang c6 nhiéu tai liéu nhan manh vai
tro cua sO hoa va phat trién ICT trong viéc
dinh hinh tiéu thy nang luong va lugng khi
thdi, van con tuong doi it nghién clru tap
trung vao thuong mai hang hoa ICT nhu mot
kénh rieng biét cua d6 m¢ thuong mai.
Nghién ctru nay dong gop vao tai liéu hién c6
bang cach kiém tra mot cach c6 hé thong tac
dong cua thuong mai hang hoa ICT dén
cuong do ning lugng va tinh bén virng moi
truong ¢ cac nén kinh té chau A c6 muc do
hoi nhép thu’ong mai hang héa ICT cao.
Nghién ctu 4p dung mot loat cac ky thuat
kinh té lwgng hién dai, bao gom kiém dinh
phu thudc chéo, tinh khong dong nhit,
nghiém don vi, dong lién két va phuong phap
udc luong AMG, CCEMG trong dir liéu
bang. Trong nghién clru nay, thwvong mai hang
hoa ICT dugc do luong bang nhap khéu hang
hoa ICT do vai tro then chot cua ICT nhép
khau trong chuyén g1ao cong nghe va hi¢u
qué moi truong. Cac ndi dung tiép theo duoc
két cau nhu sau: (2) tong quan nghién ctru, (3)
phuong phap nghién c(ru, (4) két qua nghién
ctru, va (5) két luan va khuyen nghi.

2. Tong quan nghién ctru

Phan nay tap {rung phan tich cac nghién
ctru trude day veé tac dong ctua thuong mai
hang hoa ICT d6i v6i cuong do ning luong
va chat luong mdi truong, xét theo mau
nghién clru, giai doan nghién ctu, phuong
phép va ket qua.

Ly thuyét nén

Téac dong cua thuong mai hang héa ICT
d6i v6i phét trién bén vig c6 thé dugc hiéu
thong qua hai 1y thuyét kinh té quan trong: (1)

“Ly thuyét thuong mai quoc t€” (Gandolfo,
2014), nhan manh nhting loi ich cua thuong
mai hang hoa va dich vy, bao gorn cd nhiing
dong gop cho phat tnen ben vitng (Xu et al,
2020); (2) “ly thuyét khuech tan d6i m(n”
(Rogers 1962) cung cap nhung hiéu blet sau
sic vé cach cac cong nghé méi, ching han
nhu cong nghe thong tin, duoc 4p dung va lan
truyen trong x4 hoi va nén kinh té. Ly thuyet
nay cung cap mot khuon kho c6 gia tri dé hiéu
tiém nang cua cong nghé thong tin trong viéc
thiic day chuyén do6i kinh t€ va xa hoi khi
duoc tich hop hiéu qua (Khan et al, 2024).

Thwong mai hang hoa ICT va cwong do
nang luong

Trong boi canh toan cau hoa gan v6i 5O
hoa, thwong mai hang hoa ICT ngay cang trd
nén quan [trong trong moi quan h¢ gilra
thuong mai va moi tw:ong Thuorng mai hang
hoa ICT gop phan cai thién méi truong thong
qua nang cao hi€u qua ning luong va thic
day phat trién bén vimmg. Gan day, mdt so
nghién ctru da chi ra tdc dong tich cuc cua
hang hoa ICT doi véi hiéu qua nang lugng &
nhiéu quoc gia. Thuong mai hang hoéa ICT ¢6
thé gitp cac qudc gia (Bangladesh, India,
Pakistan, Sri Lanka, Nepal and Maldives)
nang cao hiéu qud trong linh vuc ning luong
bang cach tao diéu kién thuan lgi cho viéc
quan ly tai nguyén, ning lugng hiéu qua hon
(Murshed et al, 2020). Str dung m6 hinh can
bang tong thé dong, nghién clru cia Nejati va
Shah chi ra rang tang nhap khau hang hoa
ICT dan dén giam cuong d0 ning hrong
(Nejati & Shah, 2023). Mot nghién ciru da
tim thay moi lién h¢ gilra thu’ong mai ICT véi
tinh bén virng moi truong & cac nudc dang
phat trién thong qua phwong phap Panel
ARDL-PMG (Manglani et al, 2025). Bang
chimg thuc nghiém cho thay thu’ong mai ICT
dong vai tro quan trong trong viéc cai thién
tinh bén virng moi truong bang cach thic day
do1 méi xanh, stir dung tai nguyén, nang lugng
hiéu qua va gidam p,hat thai.

Ngoai ra, mot s6 nghién ctru tap trung vao
tac dong cua terorng mai hang hoéa ICT tai
tung quoc gia cling cho thay anh huong tich
cuc clia né dén hiéu qua va chuyén doi ning
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luong. Nghien ciru xem xét tac dong phi
tuyén tinh cua m¢ cura thuong mai hang hoa
ICT d6i voi qua trinh chuyen d6i nang luong
bén vitng & Bangladesh, sir dung cac ky thudt
kinh té lyong trén dit li¢u bang (Riaz et al,
2025). Két qua cho thdy mé cira thuong mai
hang hoéa ICT anh huong dang ké dén hleu
qua nang lugng va viéc ap dung cac ngudn
nang luong bén ving. Nghlen ctru tai Han
Quoc danh gia tac dong cua ICT dén cuong
do su dung dién giai doan 1990-2020 bang
mo hinh ARDL (Kim, 2024), cho thiy tang
xut khau cac san pham ICT lam tang cuong
do su dung dién trong ngan han, nhung tac
dong nay khong dang ké trong dai han.

Két qua phan tich bang phuong phap
Momen Tong quat cho thay hang hoa ICT c6
tac dong da chiéu dén hi€u qua nang lugng &
cac nudc dang phat trién giai doan 2007-2019
(Mirza et al, 2024) Khi viéc ap dung ICT
tang, tiéu thu nang luong cling gia tang, dong
thoi lam tang phat thai CO,. Nghién ctru cling
cho thay tdc dong han ché cua ICT do1 véi
nang luo’ng tai tao, chu yéu do céc rao can vé
co sO ha tang ¢ cac nudc dang phat trién. Sau
khi xem xét c4c tai liu lién quan, céc tac gia
bai viét dé Xuat gia thuyet sau:

Gia thuyet 1: Thu’o*ng mai hang hoa ICT
g6p phan giam cu’o’ng do nang luong

Thu’o’ng mai hang héa ICT va tinh bén
vitng moi truong

Su hién dién ngay cang tang cua hang hoa
ICT trong nén kinh t€ duoc ky vong s& anh
huéng tich cuc dén cac két qua bén ving. Két
qua phan tich hoj quy bang (mo6 hinh hoi quy
gop, tdc dong co dinh, tac dong ngau nhién,
binh phuong to1 thi€u viing va cac kiém dinh
moi quan hé nhan qud) cho thdy thwong mai
hang hoa ICT gop phan giam lugng phat thai
CO, tai muoi quoc g1a phat thai CO, hang
dau tir nam 2000 dén nim 2016 (Azam et al,
2021).  Trong giai doan 2000-2018, cac mo
hinh dAu vao - d4u ra da ving duoc str dung
dé xac dinh mtrc d¢ va cach thuc phan bo
khong dong déu loi ich kinh t& va chi phi
carbon trong thuong mai hang hoa ICT toan
cau (Zhou et al, 2022) Két qua cho thay nhap
khau ICT lam giam luong khi thai CO, va cai

thién chat lugng moé1 truong. S dung mo hinh
ARDL vo1 dir liéu 1987-2020 ¢ Trung Qudc,
nghién ctru cho thay thuong mai ICT anh
hugng tiéu cuc dén lugng khi thai CO, trong
ngan han va dai han (Ma et al, 2022). Cling ap
dung cac mo hinh bang dong khong dong nhat
c6 xét dén sy phu thudc chéo, nghién ctru da
kiém tra tac dong dleu tiét cua quy dinh va
quan tri t6t dbi vo1 moi lién hé gitra thuong
mai ICT va § nhiém & 31 quoc gia chau Phi tir
nam 2000 dén nim 2020 (Evans & Mesagan,
2022). Khi khong diéu chinh cho su phu thudc
chéo, thuong mai ICT din dén gia ting 6
nhidm trong cd ngan han va dai han. Tuy
nhién, sau khi diéu chinh phu thudc chéo,
thuong mai ICT lam glam 6 nhiém dang ké.
Su dung dir liéu hang ndm giai doan 2000-
2021 va md hinh ARDL, nghién ctru cho thay
mé clra thuong mai hang hoéa ICT tac dong
tich cyc dén chat luong moi truong thong qua
giam_ luong khi thai CO,, dong thoi thic day
chuyén ddi ning luong bang cach ting tiéu thy
nang lugng tai tao va gidm cuong do nang
luong (Wang & He, 2023).

Viée g dung ICT ngay cang tang dugc
chu'ng minh cai thién chat lugng moi tmong
Tuy nhién, ICT c6 moi tuong quan cao voi
viéc giam gid céc dich vu va san pham khéc,
tr do thuc day cong nghlep hoa va céac hoat
dong kinh té khac. Vi Vay, thuc day ICT thong
qua thuong mai ciing c6 thé lam tang tiéu thu
ndng luong va luong khi thai, khién tac dong
tich cuyc cua ICT doi vé1 moi truong cod thé
chi 1a tam tho1 do lién quan dén tiéu thy nang
lugng cao hon, hé thong tai chinh phat trién
hon va san luong cong nghiép 16n hon (Avom
et al, 2020). Nhap khéau hang héa ICT c6 anh
huong tiéu cyc dang ké dén phat trién kinh té
bén vimng tai 32 quoc gia thudc khu vuc chau
Phi can Sahara tir nim 2000 dén nim 2020
(Rakotondrazaka & Xu , 2024). Do do,
nghién ctru nhan manh vai tro then chét cua
thé ché trong viéc giam thiéu tac dong tiéu
cyuc cua nhap khau hang hoa ICT. Bang chimg
gan day cho thay can cin thuong mai hang
hoa ICT anh huong dang ké dén phat thai
carbon. Cu the, xuat khau hang héa ICT lam
tang lugng khi thdi carbon tai cdc nudc
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BRICS giai doan 2000-2022 (Irfan et al,
2025). Nghién ctru tai Viét Nam st dung dix
liéu quy giai doan 2000-2020 cuia Xuan &
Hung (2023) cho thay moi quan h¢ gitta ICT
va CO, la da chiéu tuy theo muc ICT trong
cac phan Vi khac nhau. Dya trén phan tich cac
nghién ctru trude day, cac tac gia dé xuat gia
thuyét sau:

Gia thuyét 2: Chat lwong moi truong duoc
cai thién nho sw phat trién cua thwong mai
hang héa ICT

Tom lai, trén pham vi quoc té, thuong mai
hang hoa ICT mang nhiéu tiém nang cho phat
trién bén vimng. bi€u quan trong la hleu cac
tac dong khong dong nhat gitta cdc quoc gia
co trinh d6 kinh té khac nhau. Mac du nhicu
nghién clru da xem xét tdc dong cua ICT,
nhung tac dong cta ty do hda thuong mai, thé
hién qua dong chay hang hoa ICT xuyén bién
gioi den hiéu qua nang lu’ong va chat luong
moi truong & cac nén kinh té c6 mirc do hoi
nhdp thuong mai ICT cao van chwa duogc ghi
nhan trong cac tai liéu khoa hoc. Hon nira,
nhleu quoc gia chau A hién gnr vai tro then
chét trong chudi gia tri toan cau cua hang hoa
ICT, v6i mitc do tham gia ngay cang siu vao
thuong mai qudc té. Tuy nhién, ¢ khu vuc
nay, tiéu thy ndng lugng va phat thai CO,
cling ngay cang gia tang do qua trinh cong
nghiep hoa, do thi hoa va so hoa dién ra manh
mé. Trong bdi canh do, viée phan tich tac
dong cua thu’ong mai hang hoa ICT dén
cuong dd nang luong va phat thai CO, tai cac
quoc gia chau A c6 muc do hoi nhap thu’ong
mai hang hoéa ICT cao la can thiét. Nghién
ctru nay dong gbp vao tai li¢u hién cé theo ba
hudng chinh: (1) tdp trung phan tich tic dong
cta nhap khau hang hoa ICT do1 voi phat thai
CO, va cuong do nang luong tai cac quoc gia
chau A c6 muc do m¢ thuong mai cao, mot
nhom quoc gia con it duge nghién ctru trong
cac nghién ctru thye nghiém trudce day. Cach
tiép can nay cho phép lam rd vai tro6 moi
truong cua thuong mai hang hoéa ICT trong
boi canh hdi nhap va s6 héa manh mé tai khu
vuc chau A; (ii) dong thoi xem xét ca phat
thai CO, Va cuong do nang luong, qua do6
cung cap cai nhin toan dién hon vé kénh tac

dong ctua nhap khau ICT dén tinh bén ving
moi truong; ap dung céc ky thuat udc luong
bang thé hé thr hai nhu AMG va CCEMG,
cho phép kiém soat dong thoi phu thudc chéo
va tinh khong dong nhat gilra cac qudc gia, tur
do nang cao d¢ tin cdy va tinh virng cta cac
két qua thuc nghiém.

3. Phuwong phap nghlen ciru

Mo hinh nghién ciru va nguon div liéu

Bai bao diéu chinh cac mo hinh kinh té
lugng dugc st dung boi (Murshed, 2020);
(Wang & He, 2023) (Rakotondrazaka & Xu,
2024); (Manglani et al, 2025). Céc tac gia bai
viet xay dt_rng mo hinh nghién ctru nhu sau:

Mo hinh 1 II'ICOZ1 BO + BIMCTMH; +
BZIHGDPH + B31nRE1t b41nKOF1t tate (1)

M6 hinh 2: Ith BO B h’lICTIMt +
lenGDPit + B311’1RE + B411’]KOF t+ ey + Cit (2)

Trong do, COz, EI, ICTIM, GDP, RE,
KOF lan luoT la luong phat thai CO, binh
quan dau ngudi, cuong do ning luong, nhap
khau hang hoa ICT, GDP binh quén dau
ngu0’1 muc tiéu thy nang lu’ong tai tao binh
quan dau ngudi, chi s6 toan cau hoa. Ngoai
ra, a; dai dién cho cic yéu t6 khong quan sat
duoc va khong doi theo thoi gian.

Nhép khau hang hoa cong nghe thong tin
va truyén thong (ICT) bao gom may tinh va
thiét bi ngoai vi, thiét bi truyén thong, thiét bi
dién tir ti€u dung, linh kién dién tur va céc loai
hang hoa cong nghé thong tin khac. Nhap
khau hang héa ICT dugc sir dung nhu mot
bién dai dién cho thuong mai ICT, vi n6 phan
anh murc d¢ ti€p can cong ngh¢ ICT thong qua
thuong mai quoc té va dong vai tro quan
trong trong qua t,rinh lan téa cong nghé,
chuyén doi san xuat, cai thién hiéu qua nang
luong va thyc hién muc tiéu phat trién bén
vitng. Ty 1€ nhap khau hang héa ICT SO VOi
tong nhap khau hang hoéa 1a mot chi s6 dai
dién cho ICTIM nhu (Azam et al, 2021);
(Wang & He, 2023); (Rakotondrazaka & Xu,
2024). Luong khi thai CO, la mot chi s6 da1
dién cho chat luong moi truong nhu
(Murshed, 2020); (Wang & He, 2023)
(Manglani et al, 2025). EI la cuong do nang
luong, dugc biéu thi bang khoj lugng nang
luong duge st dung dé san xuat mot don vi
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GDP nhu (Murshed 2020) Bién sb nay thé
hién hiu qua sit dung nang luong, trong do
gia tri EI cang thap thi hiéu qua s dung nang
luong cang cao va nguoc lai. Bién GDP la
GDP binh quan dau nguoi, thé hién sy phat
trién ciia mdt quoc gia, dugc dua vao mod hinh
nhu (Murshed 2020) (Wang & He, 2023).
Bién RE va KOF cling duoc dua vao phuong
trinh nhu 13 cac bién kiém soat nhu (Murshed,
2020); (Bilal et al, 2022). Pé giam thiéu sai
1éch udce tinh tiém tang phat sinh tir sy khac
biét dang ké gitta cac quoc, gia, nghien cliru
nay da ap dung phép bién doi logarit cho cac
bién trong mo hinh.

Nghién ctru da chon 09 qudc gia (bao gom
Trung Quoc Nhat Ban, Han Quoc,
Singapore, Philippines, Malaysia, Israel, Thai
Lan va Viét Nam) trong s6 cac quoc gia co
muc do hoi nhap hang héa ICT cao ¢ Chau A
va thu thap dir liéu tr ndm 2000 dén nim
2022. Dit liéu bién CO, (tAn/ngudi/nam), RE
(kWh/ngu’ori/nam) duogc thu thdp tr nguon
OWID (Our World in Data) EI (kWh/ USD)
dugc thu thap tor nguon OWID va WDI
(World Development Indicators); Toan cau
héa dugc do bang chi s6 KOF (thang diém 0-
100) va dir liéu dugc thu thap tur trang web
chinh thirc cua KOF (https://kof.ethz.ch);
ICTIM (% tong kim ngach nhip khau hang
hoa), GDP (constant 2015 US$) dugc thu
thap tor WDI.

Phuwong phap woc luong

Nghién cuu trude hét klem tra sy phu
thudc chéo va tinh khong dong nhit cua dir
lieu bang nharn dam bdo d¢ tin cady cua céac
kiém dinh tiep theo, dac biét trong bdi canh
cac qudc gia co lién két khu vue va quéc té
(Wang et al., 2021). Phu thuoc chéo duoc
kiém dinh bang cac phuong phép Breusch-
Pagan LM, Pesaran scaled LM, Bias-
corrected scaled LM va Pesaran CD _trong
khi tinh khong dong nhit hé sé duoc kiém tra
theo Blomquist va Westerlund (2013) Vo1 udc
luong HAC.

Trong budc thtr hai, nghién ctru sir dung
kiém dinh nghiém don vi thé h¢ thir hai CIPS
va CADF do (Pesaran 2007) dé xuat Kiern
dinh CIPS thich (mg véi tinh khong dong nhat

KINH TE VA QUAN LY

gitra cc ,qudc gia, trong khi kiém dinh CADF
giai quyét van dé phu thudc chéo, ting cuong
tinh manh mé.

O buoc thtr ba, nghién ctru 4p dung kiém
dinh dong lién két Westerlund (2007) ¢6 tinh
dén su phu thudc chéo, str dung phién ban
robust nham dam bao do tin cay cua két qua.

O budc cuoi cung, nghien ctru udc luong
cic h¢ so dai han bang phuong phiap AMG,
von phu hop de xtr 1y phu thude chéo va tinh
khong dong nhét trong dir lidu bang (Liddle,
2018). Bong thoi, udce luong CCEMG theo
Pesaran (2006) duoc ap dung nham kiém tra
do6 vitng cua két qua nghién ciru.

4. Két qua nghién ciru

Thong ké mo ta

Bang 1 hién thi théng ké m¢ td, nhiing
thong ké nay phan anh mot phan béi canh
kinh té, xa hoi va moi tru:ong giai doan 2000-
2022 cua cac quoc gia co6 mirc do hoi nhap
ICT cao & Chau A. Vi thong tin vé dir liéu ¢
bang 1 cho thiy céc bién trong nghien ctru ¢6
muc do phan tan vira phai. Cac gia tri vé do
l1éch va d¢ nhon cho thay dir ligu khong hoan
toan tuén theo phan phéi chuin, tuy nhién
diéu nay la pho bién trong cac bd dir liéu bang
v6i nhieu quoc gia va khong anh huong dén
tinh hop 1¢ cua cac phuong phap udc lugng
dugc stir dung trong nghién ctru.

Han Quoc va Malaysia c6 muc phat thai
CO, cao do phu thudc 16n vao nang lugng hoa
thach. Philippines, Viét Nam va Trung Quoc
ghi nhan phat thai CO, gia tdng chu yéu do
cong nghiép hoa va san xuat dién dya nhiéu
vao than d4, trong d6 Trung Quodc chiu tic
dong manh tir quy mo kinh té 16n va vai tro
trung tdm sdn xuat toan cau. Tu dit li¢u cua cac
quoc gia cho thay cac nén kinh t€ ¢o trinh do
cong nghé¢ va co cau dich vu cao nhu Nhit
Ban, Han Qudc, Israel co cuong d6 nang luong
thap hon déang | ké so v6i cac qudc gia mai ndi
nhu Trung Qudc, Malaysia, Thai Lan va Viét
Nam, phan 4nh muc hi€u quéa nang luong cao
hon. Singapore, Malaysia va Philippines la
nhiing nén kinh t€ c6 murc d(f) thuong mai hang
hoa ICT cao, phan 4nh mtrc do hoi nhdp sau
vao chudi gia tr1 ICT toan cau thong qua Xuét
khau, nhap khau céc san pham ICT.
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Bang 1: Thong ké mé ta

InCO2 InEl InICTIM LnGDP LnRE InKOF

Gia tri trung binh | 1,599341 | 0,830330 | -1,737232 6,616053 9,277329 4,245816
Gid tri trung vi 1,971352 | 0,981548 | -1,658103 6,533910 9,190000 4,265406
Gi tri 16n nhat 2,563217 | 1,522488 | -0,663977 8,457499 11,13048 4,432987
Gia tri nho nhat | -0,358015 | -0,232031 | -3,226404 2,177674 7,100189 3,788363
D& 1éch chuén 0,840853 | 0,477807 0,519515 1,114831 1,158790 0,129379
D§ 1éch -1,002800 | -0,487273 | -0,295543 | -1,153369 | -0,130175 | -1,004150
D6 nhon 2,675423 | 1,935559 2,784366 5,343940 1,581998 4,378939
S6 quan sét 207 207 207 207 207 207

(Nguon: Két qua xir Iy dir liéu)

Kiém dinh phu thujc chéo va tinh khong
dong nhit ) .

Y nghia thong ké cta cac kiém dinh (Bang
2) khang dinh sy hién dién cua CSD trong
chudi dir liéu bang Nhitng két qua nay cho
thdy su thay doi cua mot bién giai thich tai
mot trong chin quoc gla co murc do hoi nhap
ICT cao & Chau A c¢6 thé lan tdéa va anh
hudng den gia tri cua cung bién d6 tai it nhat
mdt qudc gia khac trong miu nghién ciru. Do
do, vi¢c khong xem xét hién tugng phu thudc
chéo trong dir liéu bang cd thé dan dén céac
udce lugng sai Iéch ve tinh 6n dinh, cling nhu

dac tinh dong lién két cua cac bién. Chinh vi
vy, cac tic gia bai viét lya chon 4p dung cac
kiém dinh nghlem don vi va dong lién két co
khd nang xt ly hiéu qua phu thu¢c chéo,
nham dam béo tinh viing va do tin cdy cua két
qua thuc nghlem

Két qua kiém dinh tinh khong dong nhét
vé cac hé sb (Bang 3) cho thdy cac hé SO trong
phuong trinh dong tich hop khong dong nhat
gilra cac don vi, voi gia thuyet dong nhét bi
béac bé ¢ mirc 1%. Didu nay cho thay mo hinh
can su dung phuong phap tinh dén’su khong
d6ng nhit vé cac hé sd.

Bang 2: Kiém dinh phu thugc chéo

Kiém dinh InCO; InEl InICTIM InGDP InRE InKOF
Breusch-Pagan LM | 444,6502 | 529,4031 | 2594155 | 780,1538 | 543,2486 | 571,9207
(0,000) | (0,000) (0,000) (0,000) (0,000) (0,000)
Pesaran scaled LM | 48,15989 | 58,14812 | 26,32977 | 87,69937 | 59,77982 | 63,15886
(0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)
Bias-corrected 4795535 | 57,94357 | 26,12523 | 87,49482 | 59,57527 | 62,95432
scaled LM (0,000) | (0,000) | (0,000) | (0,000) | (0,000) | (0,000)
Pesaran CD 2,205339 | 12,38026 | 8,700519 | 27.92093 | 19,58624 | 23,69030
(0,0274) | (0,000) | (0,0000) | (0,0000) | (0,0000) | (0,000)
Chu thich: Gia tri trong ngodc don la p-value
(Nguon: Ket qua xu ly dir liéu phan tich)
Bang 3: Kiém dinh tinh khong dong nhat
Mo hinh 1 Mo hinh 2
Giatri | p-value Giatri | p-value
Delta 4,960 | 0,000 Delta 10,001 | 0,000
Delta di¢u chinh | 5,769 | 0,000 Delta diéu chinh | 11,632 | 0,000

(Nguon: Két qua xir Iy dir liéu)
khoa hoc
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Klem dinh nghiém don vi

Két qua kiém dinh nghlem don vi bang
CIPS va CADFE (Bang 4) cho thiy blen phu
thudc va cac bién giai thich déu 1a chu01 tich
hop bac mot, do dé duoc coi 1a chudi I(1) dé
dam bao tinh phu hop trong cac budc udc
luong, dic biét khi kiém dinh mbi quan hé

ddng lién két.

| KINH TE VA QUAN LY

két qud trén cho thiy ton tai méi quan hé
dong lién két dai han gifra cac blen trong ca
hai mo6 hinh, diéu nay cho phép tlep tuc udc
luong mdi quan hé dai han bang cac phuong
phap thich hop nhu AMG, CCEMG.

Ktem dinh AMG, CCEMG

Kiém dinh mo hinh AMG dé dénh gia tac
dong cta cac yéu t6 dén phat thai khi CO»,

Bang 4: Kiém dinh nghiém don vi

Bién CIPS CADF
1(0) I(1) 1(0) I(1)
InCO2 -1,811 -3,845%%x -1,739 -3,248%
InEl 2,198 4,103 *** 2,158 -3,326%%*
[nICTIM 2,318 4,1 1]%%* 2,455 -4,095%
InGDP 2,042 -3,474 *¥* -1,859 -2,824% %%
InRE 2,016 -4,926%** -1,921 -4,067%**
InKOF 2,125 -3,988%** 2,151 -3,032%%%

(Nguon: Két qua xir Iy dir liéu)
Chii thich: *** ** ya* biéu thi y nghia thong ké ¢ mirc 1%, 5% va 10% twong ing

Kiém dinh dong lién két

Bang 5: Kiém dinh dong lién két

Thong Mo hinh 1 Mo hinh 2
ké Gia tri |Z-value | P-value | Robust | Giatri | Z-value | P-value | Robust P-
P-value value
Gt -2,515 -1,563 0,059 0,000 -2,867 -2,592 0,005 0,157
Ga -3,994 | 2,482 0,994 0,633 -2,219 3,232 0,999 0,137
Pt -3,813 0,818 0,793 0,668 -4,871 -0,016 0,494 0,000
Pa -5,706 | 0,167 0,567 0,100 -5,329 0,322 0,626 0,020

(Nguon: Ket qua xur Iy dir liéu)

Ket qua Béang 5 cho thay, ¢ mod hinh 1,
thdng ké Gt bac bo gia thuyét khong ¢ mirc y
nghia 1%, trong khi thong ké Pt chi bac bo gia
thuyet khong ¢ muc 10%. Dleu nay ham y su
ton tai ciia moi quan hé ddng tich hop trong
dai han, tuy nhién moi quan hé nay khong
dong nhat gilta cdc quoc gia [trong mau
nghién ctru. Con & mod hinh 2, ket qua kiém
dinh dong tich hO’p cho thay ca thong ké Gt va
Pt déu bac bo gia thuyet khong ¢ muc y nghia
1% va 5%. Diéu nay cung cap bang chig
virng chac vé sy ton tai ciia moi quan hé dong
lién két trong dai han gilta cac bién nghlen
ctiru trén toan bd dir liéu bang. Nhu vay, cac

cuong do nang lugng (EI) con klem dinh mo
hinh CCEMG dugc sir dung de klem tra do
Vung chac cho phep danh gia tinh nhat quan
cua klem dlnh chinh.

Két qua Bang 6 cho thay:

DPéi voi Mo hinh 1, két qua tr md hinh
AMG cho thay nhap khau hang hoa ICT co
tdc dong am va co y nghia thong ké dén phat
thai CO,. Cuy thé, khi nhap khau hang hoa
ICT tang 1%, phat thai CO, giam khoang
0,035%. Két qua nay van dugc duy tri khi su
dung ude luong CCEMG, cho thay tinh viing
cua moi quan hé gilra nhap khau hang hoa
ICT va phat thai CO,. Két qua nay phu hop
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Bang 6: Kiém dinh AMG, CCEMG

M6 hinh 1 (bién phu thugc CO») M hinh 2 (bién phu thudc EI)
Bién AMG CCEMG AMG CCEMG
Hé s6 p- Hé s6 p- Hé 56 p- H¢ s6 p-
value value value value

InICTIM | -0,0350676 | 0,042 | -0,0692926| 0,012 | -0,0629659 | 0,000 | -0,0730396 | 0,004
InGDP 1,1638310 | 0,000 | 1,1982700| 0,005 | -0,3766349 | 0,014 | -0,3639318 | 0,019
InRE -0,1101122 | 0,071 | -0,0858571| 0,058 | -0,0198477 | 0,502 -0,0211875 0,277
InKOF 1,1890210 | 0,006 | 1,2616690| 0,002 | 0,8464901 | 0,106 0,8494674 0,003
Hang so | -1,4442770 | 0,000 | 1,2018810| 0,623 | 0,2430886 | 0,858 1,4171290 0,495
RMSE 0,0314 0,0243 0,0282 0,0181
S6 quan 207 207 207 207
sat

(Nguon: Két qua xir y dir liéu)
va co sy tuong dong véi mot s6 nghién ciru
trudc nhu (Azam et al, 2021); (Zhou et al ,
2022) (Wang & He, 2023) (Evans &
Mesagan, 2022), khang dinh vai tro tich cuc
cua ICT trong viéc giam phat thai CO,.

Déi voi M6 hinh 2, két qua tu mo hinh
AMG cho thay nhap khau ‘hang hoa ICT c6 tac
dong am va c¢6 y nghia théng ké dén cuong do
nang luong. Cu thé, khi nhap khau hang hoa
ICT tang 1%, cuong do nang lugng gidm
khoang 0,063%. Két qua nay van duoc duy tri
khi str dung uéc lugng CCEMG, cho thay tinh
vitng cua moi quan h¢ gitta nhap khau hang
hoa ICT va cuong do nang luong, ham y rang
vigc gia tang nhap khau hang héa ICT gop
phan lam giam lugng nang luong tiéu thu trén
moi don vi GDP. Két qua nay co su dong
thuan voi két qua cua cac nghién ciru trude
(nhu (Nejati & Shah, 2023); (Manglani et al,
2025); (Riaz et al, 2025) da khang dinh
thuong mai hang hoa ICT gitip gidm cuong do
nang luong hay tang hiéu qua nang luong. Két
qua nay ciling nhat quan voi tdc dong am cua
ICT 1én phét thai CO,, cho thay viéc cai thién
hi¢u qua nang lugng 1a mét trong nhiing co
ché quan trong thong qua do terong mai ICT
gop phan cai thién chat lugng moi trudng.

Nhu Vay, nhap khau hang hoéa ICT gop
phan lam giam cuong do nang luong va phat
thai CO, thong qua lan tdéa cong nghé, thic
day ap dung cac cong nghé tiét kiém nang
luong, tmg dung céc thiét bi va gidi phap so

khoa hoc

hoa hién dai. Tuy nhién, lgi ich méi truong
nay c6 thé bi han che néu viéc mé rong ICT
lam gia tdng nhu céu ning luong trong bbi
canh co cau nang lugng con phu thude vao
nhién liéu hoa thach.

O mo hinh 1, GDP ¢ tac dong duong dén
phat thai khi COZ, phan anh hi€u img quy mo
khi tang tmong kinh t€ di kém v6i sy gia tdng
hoat dong san xuét va tiéu thu niang luong.
Tuy nhién, & m6 hinh 2, GDP lai ¢6 tac dong
am dén cuong do nang lugng, cho thay khi
quy md nén kinh t¢ m¢ rong, luong ning
lugng tiéu thu trén moi don vi GDP c6 xu
huéng gidm. Di€u nay ham y rang tang
trudng kinh t€ tai cdc quoc gia nghién clru
gan lién voi sy cai thién vé hi€u qua sir dung
ndng luong, mdc du tong muirc phat thai van
tang do quy mo hoat d()ng kinh té 16n hon.
Két qua nay nhét quén véi cac phan tich trude
cho thay nhép khau ICT gop phan lam giam
ca cuong do nang luong va phat thai CO,
thong qua kénh lan tdéa cong ngh¢ va nang cao
hiéu qua str dung nang lugng. Tuy nhién, tac
dong duong cua GDP lén phat thai phan anh
hiéu img quy mo cua tang trudng kinh té, cho
thay mac du hiéu qua nang luong dugc cai
thién, sy mo rong nhanh cua hoat dong kinh
té van dan dén gia tang phat thai. Noi cach
khdc, sy phat trién cua nhap khau ICT gop
phan nang cao cha‘g luong moi trudng gan véi
tang truong kinh té, nhung chua di manh dé
tu n6 bu dap hoan toan tac dong gia tang phat

=

10 thuong mai

So6 215/2026



thai xuét phat tir viéc m¢ rong quy mo hoat
dong kinh t€. Do d0, vai tro tich cuc cta nhép
khau ICT trong gidm phat thai chi co the duoc
phat huy day du khi di kém voi chuyén dich
CO cau nang luong theo hudng sach hon.

Tiéu thu nang luong tai tao co tac dong am
den phat thai CO, 6 mirc y nghia 10%, cho
thdy vai tro nhéat dinh cta ning lu:ong tai tao
trong vi¢c cai thién cht luong moi truong.
Tuy nhlen bién nay khong co ¥ nghia thong
ké doi voi cuong do nang luong, ham y rang
vigc gia tdng ty trong ndng luong tai tao chu
yéu anh huong dén co cau nguén nang luong
hon 1a lam thay do6i luong nang luong tiéu thu
trén mdi don vi GDP. Diéu nay cho thdy ning
luong tai tao giup giam phat thai CO, thong
qua thay doi co ciu nang luong, nhung chua
cho thdy vai tro rd rang trong vi¢c cai thién
hi¢u qua sir dung nang luong.

Toan cau hoda co tac dong duong va co y
nghla thong ké dén ca phat thai khi CO, va
cuong do ning luong Diéu nay cho thay qua
trinh hoi nhap quoc té co thé di kém véi su
gia tang tiéu thu ning lugng trén moi don vi
GDP va muc phat thai cao hon, dac biét trong
bbi canh cac quoc gia chau A van phu thude
dang ké vao cac nganh san xuat thim dung
nang lwrong va nhién liéu hoa thach. Két qua
nay doi 1ap véi vai tro tich cuc cua nhap khau
hang hoa ICT, diéu nay ciing phan 4nh khong
phai moi h1nh thirc hoi nhap déu mang lai lgi
ich moi truong va tac dong cia toan cau hoa
phu thudc vao co cau thuong mai va mirc d
hap thu cong nghe cua tung quoc gia.

5. Két ludn va ham y chinh sach

Bai viét nghién ciu vé tac dong ctua
thuong mai hang hoa ICT cho 09 qudc gia c6
muc do hoi nhap thuong mai hang hoéa ICT
cao thudc khu vue chau A, giai doan 2000-
2022. Két qua cho thiy nhap khau thuong
mai hang héa ICT tac dong am co y nghia
thong ké dén phat thai khi CO, va cuong do
nang lugng. Trong khi do, ti€u thu nang
luong tai tao cling co tac dong tich cyuc va c6
y nghia thong ké dén chit luong moi truong,
nhung lai khong c6 y nghia d01 v6i hiéu qua
nang luong. GDP duoc tim thay co tac dong
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c6 ¥ nghia thong ké dén ca COZ va cuong do
nang lugng, tuy nhién dau ¢ hai tac dong 1a
nguoc nhau. Két qua nay phan nao phan anh
hi¢u tng hi¢u qua nang lugong chua du manh
dé bu dap cho hi¢u ung quy mo tai cac quoc
gia chau A c6 muc do hoi nhap thuong mai
hang héa ICT cao. Toan cau héa dugc tim
thy ¢ tac dong duong va co y nghia thong
ké dén phat thai CO, va cuong do ning
luong. Viéc kiém tra tinh Vung chac cua két
qué nghién clru da tao ra cac két qua twong ty
va khang dinh thém mot lan nira vé muc do
tin ciy cua két qua & mo hinh chinh.

Két qua thuc nghlem cho thiy nhap khau
ICT ¢6 tac dong lam giam phat thai khi CO,
va cuong dd nang luong, do do, cac qudc g1a
¢ murc do thwong mai hang héa ICT cao can
tiép tuc khuyén khich nhap khau va g dung
ICT xanh, hién dai. B6i vi nhap khau hang hoa
ICT xanh tryc tiép lam giam cuong do nang
luong va phat thai CO,. Dong thoi, ICT hién
dai gian tiép gop phan kiém soat tac dong gla
tang CO, cua tang truéng GDP thong qua viée
nang cao hi€u qua san Xudt, quéan ly nang
luong va t01 uu hoa quy trinh kinh t€. Chinh vi
vay, cac quoc gla can trién khai cac chinh sach
wu dii thué va hd tro tai chinh nham khuyén
khich doanh nghi€p nhép khau va tng dung
ICT t1et ki€ém nang luong, nang cao hi¢u qua
san xudt va quan 1y nang lugng. Thém vao do,
nang luong tai tao o tdc dong lam giam COZ,
cac qudc gia can thuc day nhdp khau cong
ngh¢ nang lugng tai tao hién dai, dong thot két
hop v6i ICT de nang cao hi¢u qua van hanh va
quan 1y hé thong niang lugng. Mac du nang
luong tai tao khong cho thdy tac dong co y
ngh1a thong ké dén cuong do nang lugng, ket
qua nay phan 4nh nhiing han ché trong quy
mo va kha nang tich hop cua ning luong tai
tao vao hé thong nang luorng hién tai. Do d6,
chinh sach nén tap trung vao nang cao hi¢u
qua st dung va tich hop nang luong tai tao,
thay vi chi mé rong cong suat lap dit dién gio,
dién mat troi, thuy dién.
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Déi véi Viét Nam, qudc gia c6 do mé kinh
té cao va toc do sb hoa nhanh, ngoai nhung
chinh sach da dugc dé xuat, chinh sach cta
Viét Nam can chu trong xay dung cac ti€u
chuén xanh dbi v6i hang hoa ICT nhép khau
va thuc day tng dung ICT trong theo doi tiéu
dung nang lugng va quan 1y chudi cung ung
dé nang cao hiéu qua sur dung ning luwong va
huong toi glam phat thai CO,. Bong thoi,
vigc phat trién ha tang s, dic biét 1a cac trung
tam dir liéu, can gin véi cac tiéu chi hi€u qua
nang lwong va phat thai thAp nham han ché
cac ap luc mdi trudng phat sinh tr qua trinh
s0 hoa. .

Tang GDP lam gia tang CO,, dong thoi
lam giam cuong d6 nang lugng, cho thay qua
trinh tang trudng tai cac quoc gia nghién ctru
da di kém vdi cai thién hiéu qua nang luong,
nhung chua dat dugc sy tach roi hoan toan
gitra tang tru’orng GDP va phat thai CO,. Do
d6, mot mat cac qudc gia can tiép tuc thuc day
nhap khau va tmg dung ICT hién dai, cling
nhu cac cong nghe tiét kiém nang luong, dé
duy tri xu huong giam cuong do nang lugng
trong dai han. Mat khac, dé kiém soat xu
hudng gia ting COz, céc chinh sach can duoc
bo tro bang m¢§ rong nang luong tai tao, ap
dung cac tiéu chuan phat thai nghiém ngat
hon. Hon nita, cac quoc gia can chuyen dich
mé hinh ting truéng theo chiéu sau, tang
tmong xanh, trong do tap trung vao d6i mai
cong nghe nang cao hiéu qua nang lugng va
tai co cau cac nganh kinh t€ thdm dung nang
luong, nham han ché tac dong gia ting phat
thai tur tang trudng GDP.

Toan cau hoa lam gia tang cuong d ning
lugng va phat thai COZ, cho thay hoi nhap
kinh té c6 thé di kém véi mo rong san xuat va
thuong mai trong cac nganh su dung nhiéu
nang luong. Do d6, xanh héa qua trinh toan
cau hoa, thong qua ti€u chuén ning luong cao
hon, kiém soat cong nghé nhdp khau va
khuyen khich doanh nghi¢p tham gia chudi
gia tri toan cau theo hudng tiét kiém ning

luong 14 yéu cau can dit ra voi cac qudc gia
trong nghién ctru nay

Mic du cung cap cac bang chung thue
nghiém quan trong, nghién ctru nay van ton
tai mot sO han ché nhu st dung dit liéu & cép
do6 qubc g1a do do6 chua phan anh dugc sy
khac bi€t v€ tdc dong cua nhip khau hang hoa
ICT & cdp nganh; bién nhap khau hang hoa
ICT duoc do luong o dang tong hop, chua
phén biét gilra cac nhom cong ngh¢ ICT khac
nhau; (iii) chi tap trung vao nhép khau hang
hoa ICT, trong khi xuat khiu hang hoéa ICT
cling la mot cau phan quan trong cua thuong
mai ICT va ¢ thé c6 tac dong khac biét dén
phat thai C02 va cuong do nang luong, pham
vi nghlen clru tap trung Vvao cac quoc gia chiu
A, vi vay két qua c6 thé chua hoan toan khai
quat cho cac khu vuc khac. @
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Summary

This study assesses the impact of ICT
(Information and Communications
Technology) goods trade on energy intensity
and environmental sustainability in several
Asian economies with high levels of ICT
trade integration, from 2000 to 2022. Several
preliminary tests were conducted on the panel
data, based on which appropriate analytical
methods were selected. Unit root tests,
cointegration analysis, and long-run
estimation were performed. Results from the
AMG (Augmented mean group) and
CCEMG (Common correlated effects mean
group) estimations show that trade in ICT
goods reduces energy intensity and CO,
emissions. The results of the analysis confirm
the importance of ICT trade for
environmental sustainability. Therefore,
countries should promote the import and
adoption of modern, energy-efficient ICT
goods, while integrating ICT into energy
transition policies to support sustainable
development goals.
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