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Toém tét

Nghién ctru phan tich méi quan hé giita ting truéng kinh té va phat thai CO, thong qua  Nhan 09/10/2025
kiém dinh gia thuyét duong cong Kuznets méi trudng véi dir liéu tir cac nudc trén thé Puoc duyét 22/01/2026
gioi troPg hai nﬁ’m 2918 va 2022: St dung phuong pbép binh phurorng nho nhat hai giai Cong bd 28/02/2026
doan dé xur Iy van d¢ ndi sinh, két qua xac nhan sy ton tai cia moi quan hé hinh chir U
nguoc giita GDP binh quan dau ngudi va phat thai CO,. Diém ngudng GDP binh quéan
dau nguoi dé bat d¢au giam phat thai da tang tir 5.800 USD (2018)1en8.580 USD (2022), Ty khoa
cho thay thach thirc ngay cang 16n trong viéc dat dugc phat trién bén virng. Nghién ctru
cling tim thdy mdi quan hé cung chiéu cua cac yéu td vi mo tiéu thu ning luong, ting Duong cong Kuznets
truong dan sé va do mé thuong mai v6i phét thai CO,. Két qua nghién ciru cung cap ~ mdi truong, phat thai
bang chimg thuc nghiém quan trong cho viéc hoach dinh chinh sach cin bang giita ting ~ CO», tang trudng kinh
truong kinh t& va bao vé méi truong. té, 2SLS.

® 2026 Journal of Science and Technology - NTTU

1 Gidi thiéu ngudng nhat dinh nhd cong nghé xanh va y thirc moi
truong [3].

Véi cam két Net Zero 2050, Viét Nam d6i mit thach
thirc cin bang gitra ting truong kinh t& va giam phat

Dén nam 2025, trai dat da nong 1én khoang 1,55 °C so
v6i thoi ky tién cong nghiép, vugt ngudng 1,5 °C muc

tiéu ctia Thoa thuan Paris [1]. Nguyén nhan chu yéu do . A g N £
: [1]- Neuy Y thai. Nghién ctru nay kiém dinh sy ton tai cta gia thuyeét

EKC d6i v6i phat thai CO, tir dit liéu cap nhat ciia nhidu
qudc gia, xac dinh ngudng thu nhap, dong thoi phan

phat thai khi nha kinh tr viéc st dung nhién liéu hoa
thach, trong @6 CO; tir nganh nang lugng dong vai tro
thfn CAhét va da dat mirc cao ky lyc trong nhing nim tich sy thay ddi trong mdi quan hé kinh té - méi truong
gar% d ay. P . ) L trude va sau dai dich COVID-19 va vai tro ctia cac yéu
Nhiécu ly thuyét giai thich moi quan hé gilia phat trién
kinh té va phat thai CO,. Phuong trinh Kaya Identity
chi ra bén yéu td anh huong gom dan s6, GDP binh
quan dau ngudi, cudng do ning lugng va cuong do
carbon [2]. Gia thuyét duong cong Kuznets Mdi truong
(EKC) cho ring phat thai giam khi thu nhap vuot

t6 vi mo nhu tiéu thu ning luong, ting truong dan sd
va d6 mé thuong mai nhdm hd trg hoach dinh chinh
sach phat trién bén virng.

Nam 1955, Simon Kuznets dé xuat mdi quan hé hinh
chit U ngugc giita tang truong kinh té va bat binh dang
thu nhap [4] va dugc Grossman va Krueger [3] mo rong
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gia thuyét nay thanh EKC — mot mé hinh mo ta khi thu
nhap ting, 6 nhiém ciing ting & giai doan dau nhung s&
giam sau khi thu nhap vuot ngudng nhat dinh. Mbi
quan hé ndy dugc minh hoa trong Hinh 1. EKC chia
qua trinh phét trién thanh ba giai doan: kinh té nong
nghiép v6i 6 nhiém thap, cong nghiép hoa lam 6 nhiém
ting, va giai doan dich vu v6i 6 nhiém giam do cong
nghé sach va quan 1y méi trudng. Mot sd nghién ciru
phat hién mbi quan hé hinh chit N, tttic 6 nhiém tang trd
lai tai cac qudc gia c6 thu nhap cao, nhung EKC van la
mo hinh duoc chip nhan rong rai nhit véi nhiéu bang
chung thuc nghiém.

Murc &) suy thoai
mat lnnimy

Cdng nghigp hoa

Nyguimg

GDP hink quiin dda ngudi (1ang truong kinh 1)

Hinh 1 Buong cong Kuznets méi truong (EKC)
Bén canh GDP, cac yéu t6 kinh t& —xa hoi nhu tiéu thu
ning luong, dan sb va 46 mo thuong mai ciing anh
huéng dang ké dén phat thai CO,. Nhiéu nghién ciru
qudc té dya trén gia thuyét EKC cho thay GDP tac dong
manh mé& dén phat thai CO, trong giai doan dau, nhung
giam sau khi dat ngudng thu nhdp nhat dinh do ung
dung cong nghé sach va chinh sach moéi trueong. Ti€u
thu nang luong, dac biét 1a nhién li€u hoa thach, dugc
chtng minh c6 anh huéng tiéu cuc 16n dén moi truong,
lam gia ting phat thai CO, trong ca ngin han va dai
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han. Gia ting dan sb thuong gay ap luc 1én méi truong,
Gia tang dan s6 tao ap luc 1én moi trudng, song theo Ly
thuyét Hién dai hoa Sinh thai, mat do dan s cao 6 thé
thiic day str dung hiéu qua tai nguyén thong qua cong
nghé va quy hoach thong minh [5]. Tac dong cua do
m¢ thuong mai lai mang tinh hai chiéu: trong ngén han,
c6 thé gitp giam 6 nhidém nho viée tiép can cong nghé
xanh, sach, nhung vé dai han c6 thé lam gia tang phat
thai san xuat va tiéu thy mo rong [6, 7].

Cac nghién ctru vé mbi quan hé EKC tai Viét Nam va
mot s6 qudc gia dang phat trién cho két qua chua dong
nhét. Mot nghién cuu su dung dir liéu giai doan 1980-
2010 khong tim thdy bang ching ung ho gia thuyét
EKC tai Viét Nam, mac du phat hién mbi quan h¢ nhan
qua hai chiéu giita phat thai CO, va thu nhap [8]. Trong
khi d6, phan tich tai 7 qudc gia Pong Nam A (1995-
2014) cho thay bang ching manh vé hiéu tGng chit U
nguoc voi diém udn 46.000 USD, ddng thoi xac nhan
FDI lam ting phét thai CO, [9]. Téng hop 21 nghién
ctru gan day ciing cho thiy chi 8/21 xac nhan EKC, véi
ngudng bién thién 16n tir 542 USD dén 46.000 USD,
phan anh sy nhay cam cao cuia két qua phu thudc vao
di liéu va phuong phap [10].

2 Phuong phap nghién ctiru

Ké thira cac nghién ciru truée ddy, nhom nghién ctru
van dung 1y thuyét EKC vao m hinh nghién ciru dé
phan tich mdi quan hé giira ting truong kinh té va phat
thai CO, dbi voi dit liéu cac qudc gia trén thé gisi vao
nam 2018 va nam 2022. Bén canh d6, m6 hinh ciling
xem xét tic dong cua cac yéu td tiéu thu ning luong,
tang truong dan s, va do mad nén kinh té déi véi phat
thai CO,, lam suy thoai mdi truong.

MO hinh nghién ctru nhu sau:

In COs = Bo + B1 In GDP + B2(InGDP)? + s In Energy + BsPopulationGrowth + BsTradeOpenness + u (1)

Trong d6: CO; 1a lugng phat thai CO, binh quéan dau
nguoi; GDP 1a GDP binh quan diu nguoi (hé sb P
duogc ky vong 1a duong va B, duogc ky vong la dm, phu
hop EKC dang U nguoc). Bién Energy 1a lugng tiéu thu
dau tho binh quan dau ngudi; PopulationGrowth 14 ting
truong dan sd ciia mdi qudc gia va TradeOpeness dai
dién cho d0 m¢ thuong mai.
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Trong mo hinh véi InCO; 14 bién phy thudc, InGDP
dugc coi 1a ¢6 kha nang ndi sinh do quan hé hai chiéu
gita tang truong kinh t& va phat thai. Theo ly thuyét
EKC, ting truéng kinh té thuc diy san xut, tiéu ding
niing lugng hoa thach va cac hoat dong cong nghiép, din
dén gia ting phat thai CO,. Nguogc lai, 6 nhiém moi
truong va tac dong cuia bién ddi khi hau c6 thé kim ham
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tang trudng thong qua chi phi y té gia ting va suy giam
ning suat lao dong [11]. Do d6, néu khong xir Iy ndi sinh
cua InGDP, uéc luong sé bi thién 1&ch.

Nghién ciru nay sir dung phuong phép bién cong cu
(Instrumental Variables- IV) v&i udc lugng binh phuong
nho nhat hai giai doan (Two-Stage Least Squares- 2SLS)
lam phuong phap chinh, dong thoi so sanh két qua véi
wéc luong binh phuong nho nhit thong thudng
(Ordinary Least Square- OLS). Ba bién cong cu duoc
lwa chon cho InGDP, gdm: (i) ty 1é lao dong 14 nit, phan
anh tac dong dén thu nhap ho gia dinh va quy mé luc
luong lao dong, qua d6 tac dong dén GDP [12]; (ii) bién
gia khong giap bién, phan anh bat lgi trong thuong mai
qudc té, han ché ting truong kinh té ddi véi cac nudc
khong giap bién trong hoat dong xuét nhap khau [13];
va (iii) s ca sinh trén mdi phu nit, anh huéng dén ting
truong thong qua quy mé dan s, luc luong lao dong va
tiét kiém, co thé coi 1a ngoai sinh d6i v6i phat thai khi
d3 kiém soat thém dan sb tong [14].

Nhin chung, chua c6 nhiéu bang ching thuc nghiém
cho thay ba bién cong cu trén c6 tac dong truc tiép
dén phat thai CO,, do d6, ba bién nay thoa diéu kién
co ban ctia mét bién coéng cu: co twong quan voi

3 Két qua
3.1 Thng ké mé ta
Bang 1 Thong ké mé ta dir liéu ndm 2018

InGDP nhung khong anh hudng truc tiép dén InCO.,.
Tinh hop 18 cua ba bién cong cu dugc kiém dinh
thong qua first-stage F-statistics va Sargan/Basmann
test, dé cung cb su phu hop cua md hinh khi udc
lugng bang 2SLS.

Nghién ciru str dung dit liéu cac qudc gia va ving lanh
thd tai hai thoi diém nam 2018 va 2022 nhim phan tich
su thay doi trong mbi quan hé giita ting truong kinh té
va moi truong trudc va sau dai dich COVID-19. Khac
v6i cac nghién ctru trude chi yéu gidi han trong pham
vi qudc gia hodc khu vuc, nghién ciru nay khai thac dir
lidu & quy mo toan cau véi mau gdm 120 qubc gia va
vung lanh thd c6 day du dir lidu tai ca hai thoi diém,
qua d6 cho phép danh gia mdi quan hé kinh té - moi
truong mot cach toan dién hon va nang cao tinh khai
quat cta két qua nghién ciru. Dir liéu dugc thu thap tir
céc ngudn ¢ do tin ciy cao, bao gdm Ngan hang Thé
gidi (World Bank), Our World in Data va Trung tdm
Nghién ciru Trién vong va Thong tin Qudc té (CEPII).
Theo phan loai thu nhap ciia Ngan hang Thé gidi, mau
nghién ctru bao phii day da bon nhom thu nhép tir thap
dén cao va phan bd trén hau hét cac khu vuc trén thé
gidi, qua d6 dam bao tinh dai dién cua mau trong viéc
kiém dinh gia thuyét EKC.

Bién Obs Mean Std.Dev Min Max
CO, 120 5,299 5,861 0,081 34,576
GDP 120 | 18462,120 | 22988,690 | 500,457 | 116926,800
Energy 120 2,416 2,778 0,146 17,347
PopulationGrowth 120 1,159 1,291 —2,899 3,981
TradeOpenness 120 86,458 52,031 21,868 361,865

Bang 2 Thong ké mé ta dit liéu nam 2022

Bién Obs Mean Std.Dev Min Max
CO, 120 4,935 5,643 0,107 36,700
GDP 120 | 20813,180 | 26510,670 | 503,515 | 123719,700
Energy 120 2,344 2,708 0,162 16,684
PopulationGrowth 120 1,186 1,613 —7,619 5,907
TradeOpenness 120 96,918 59,296 2,699 412,177

Két qua thong ké mo ta & Bang 1 va Bang 2 cho théy,
voi dir liéu nghién ciru dugce thu thap tir nhiéu quéc gia
va ving lanh thé c6 sy thay ddi rd rét gitra hai nam 2018
va 2022. Lugng phat thai CO, dau nguoi trung binh

giam 6,9 %, tir 5,299 tin xudng 4,935 tin, goi y xu
hudng kiém soat khi thai tich cuc hon, dd mic d6 dao
dong giita cac qudc gia van 16n. GDP binh quin dau
nguoi trung binh tang 12,7 %, tu 18.462 USD lén
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20.813 USD, déng thoi gia tri cuc dai cling tdng manh,
phan 4nh sy mé rong kinh té toan cau. Tiéu thy ning
lwong binh quin dau nguoi giam khoang 3,0 %, tir
2,416 tan va xubng con 2,344 tan, cho thay nhu cau sir
dung ning luong khong ting déu ma co xu hudng
chiing lai 6 mot sb quéc gia. Do do, cac bién CO,, GDP
va Energy duoc logarit hoa nham giam thiéu hién tuong
phan phéi léch, thuan tién cho viéc dién giai theo ty 1€
phan trim va phi hop v6i quan hé phi tuyén giira phat
thai va tang truong.

Téc d6 tang truong dan sé trung binh hau nhu 6n dinh
quanh mirc tir 1,1 % dén 1,2 %, nhung bién dong 16n
hon trong ndm 2022, phan anh nhiing tac dong khong
dong déu cua dai dich COVID-19 nhu ty 1¢ tir vong
tang, gian doan di cu qudc té va khac biét trong chinh
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sach gitra cac qudc gia. D6 mé thwong mai ting tir murc
trung binh 86,5 % 1én 96,9 %, vo6i pham vi dao dong
rong hon, phan anh xu huéng hoi nhap qudc té manh
mé& nhung khong dong déu.

Nhin chung, so v6i nim 2018, dén nam 2022 kinh té va
thuong mai déu mé rong, nhu cau nang luong c6 déu hiéu
6n dinh, trong khi phat thai CO, giam nhe, ham y sy két
hop gita ting truong va nd lyc kiém soat moi truong.
3.2 Hé sb twong quan va hién tuong da cong tuyén
3.2.1 Hé s6 twong quan

Heé s6 twong quan phan anh mirc d6 va chiéu huéng ciia
mdi quan hé tuyén tinh giita hai bién, qua d6 hd tro
danh gia mic d6 lién hé giira cac bién doc 1ap voi bién
phu thudc ciing nhu phat hién kha ning da cong tuyén
gilra cac bién doc 1ap.

Bang 3 Ma tran hé sb twong quan gitra cac bién ndm 2018

Bién InCO, InGDP | (InGDP)? | InEnergy | PopulationGrowth | TradeOpenness
InCO, 1,000
InGDP 0,858 1,000
(InGDP)? 0,835 | 0,997 1,000
InEnergy 0,925 | 0,890™" | 0,885 1,000
PopulationGrowth | —0,448™" | — 0,405 | — 0,375 | —0,398"" 1,000
TradeOpenness 0,405 | 0,450™" | 0,450 | 0416™ -0,173" 1,000
Ghi chu: * ** *** gnovoi miec y nghia 10 %, 5 %, 1 %.
Bang 4 Ma tran hé s6 tuong quan giita cac bién nam 2022
Bién InCO; | InGDP | (InGDP)? | InEnergy | PopulationGrowth | TradeOpenness
InCO; 1,000
InGDP 0,853™" 1,000
(InGDP)? 0,829 | 0,997 1,000
InEnergy 0,919"" | 0,887 | 0,880™" 1,000
PopulationGrowth =0,139 | 0,111 —0,076 — 0,040 1,000
TradeOpenness 0,409 | 0,469 | 0476™ | 0,403 —0,028 1,000

Ghi chu: * ** *** gng voi miec y nghia 10 %, 5 %, 1 %.

Két qua tir Bang 3 cho thdy, cac bién InGDP, InEnergy va
TradeOpeness déu c6 mbi quan hé tuyén tinh déang ké véi
InCO,, trong d6 InGDP va InEnergy tuong quan duong
rat manh (0,858 va 0,925), con TradeOpeness co twong
quan vira phai (0,405). Nguoc lai, PopulationGrowth co
twong quan am (-0,448), phan anh mdi quan hé tuyén tinh
ngugc chiéu véi phat thai CO..

Bang 4 cho thdy, cic bién InGDP, InEnergy va
TradeOpeness duy tri mic twong quan 6n dinh véi
InCO,, trong khi d6 PopulationGrowth khong con y
nghia thong ké trong nam 2022, ¢6 thé do tac dong ciia
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dai dich COVID- 19 1am thay d6i xu huéng ting dan
s toan cau.

Xét mbi quan hé giita cac bién doc 1ap, InGDP va
InEnergy c6 twong quan rat manh (khoang 0,890 & ca
hai ndm), goi y nguy co da cong tuyén trong mé hinh
hdi quy. Bién TradeOpeness ¢ tuong quan trung binh
v6i hai bién nay, trong khi d6 PopulationGrowth c6
tuong quan am nhe vao nadm 2018 va khong con y nghia
thong ké vao nam 2022, phu hop vdi xu huéng quan sat
duoc cua bién phu thude.

3.3 Két qua hdi quy
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Céc kiém dinh cho thiy ba bién céng cu str dung cho
InGDP va (InGDP)? trong ca hai nim 2018 va 2022 déu
¢6 tuong quan dang ké vai bién noi sinh. Hé s6 R? ctia
céc hdi quy déu 16n hon 0,7 va gid tri F vuot ngudng
10, cho thiy cac bién cong cu dit manh dé xtr Iy van dé
ndi sinh trong mo hinh.

Két qua hoi quy trong Bang 5 cho thiy, cac hé sb hdi
quy tir 2SLS déu cao hon 15 rét so véi OLS. D@ thay,
khi tdn tai noi sinh, udc lugng OLS thudng bi sai I¢ch,
1am cho hé s6 hdi quy c6 thé bi danh gia thip. Pang cha

Y, 2SLS gip hai bién PopulationGrowth va
TradeOpenness dat ¥ nghia thong ké & mirc 10 %, trong
khi dudi OLS cac bién nay hau nhu khong c6 ¥ nghia.
Trong khi d6, R? giam dang ké, vi 2SLS da lam cho
phan bién thién cua bién phu thudc duoc gii thich boi
bién cong cu & budc 1, khong hoan toan tring v6i phan
dugc giai thich boi bién noi sinh da duge xtr Iy & bude
2. Tuy nhién, mirc d giai thich ctia moé hinh van twong
dbi cao va co y nghia théng ké, khang dinh tinh phu
hop cua 2SLS trong bdi canh nghién ctru.

Bang 5 Két qua hdi quy 2SLS va OLS (nam 2018 va nim 2022)

Bidn Niam 2018 Nam 2022
2SLS OLS 2SLS OLS
InGDP 7,370 3,067° 6,805 3,061
(InGDP)? -0,425"" | —0,162"" | —0,376"" | —0,158™
InEnergy 1,492 0,996 1,106™ 0,921
PopulationGrowth 0,167 0,019 0,162" 0,018
TradeOpenness 0,044™ 0,012 0,003" 0,011
Constant —41,507""" | —20,570™" | =32,507"" | —20,347"*"
R? 0,745 0,915 0,799 0,906
Wald chi2 / F- statistic 418 245 530 219
Prob > F 0,000 0,000 0,000 0,000
N 120 120 120 120

Ghi chu: * ** *** gngvoi mirc y nghia 10 %, 5 %, 1 %.

Dé kiém tra su ton tai cia ndi sinh, nghién ctru st dung
kiém dinh Hausman sau khi thuc hién hdi quy 2SLS.
Két qua cho thay, & ca hai nim 2018 va 2022, céc bién
InGDP va (InGDP)? déu c6 bang chimg ndi sinh véi
mirc ¥ nghia 5 %. Cu thé, kiém dinh Durbin (score) >
(2) dat 13,081 trong nam 2018 va 16,280 trong nam
2022, trong khi kiém dinh Wu - Hausman F(2,112)ldn
luot dat 6,851 va 8,790. Piéu nay ham y rang udc lugng
OLS 1a khong nhat quan, va viéc ap dung 2SLS 1a can
thiét dé khéc phuc sai 1éch do ndi sinh, dam bao tinh tin
cdy cho cac két qua phan tich.

Két qua hdi quy trong Bang 5, bién InGDP mang hé s6
dwong va c¢6 y nghia thong ké & mirc 1 % trong ca hai
nam, trong khi bién (InGDP)? mang hé s§ 4m va c6 y
nghia théng ké cting muc, didu nay khing dinh sy ton tai
ctia mbi quan hé phi tuyén dang chit U ngugc giita ting
truong kinh té va phat thai CO, (m6 hinh EKC). Cu thé,

nam 2018 hé s6 InGDP dat 7,370 va (InGDP)? 14 -0,425;
sang nim 2022, hé s6 InGDP 14 6,805 va (InGDP)? 1a —
0,376. Tir d6 c6 thé xac dinh dwoc gia tri ngudng thu
nhap binh quan diu ngudi niam 2018 1a xap xi 5.800
USD/ngudi va nam 2022 1a xap xi 8.580 USD/ngudi.
Diéu nay c6 nghia, vao niam 2018, phat thai CO, dang
tang cho dén khi GDP binh quéin dau nguoi dat ngudng
5.800 USD thi phat thai CO, bat dau giam; twong tu vao
nam 2022, phat thai CO, dang ting cho dén khi GDP
binh quan dau nguoi dat ngudng 8.580 USD thi phat thai
CO, bét dau giam phan anh sy cai thién vé chét lugng
tang trudng gan véi phat trién bén viing.

Ti€u thu nang luong cod tic dong duong, c6 y nghia
thong ké & mic 1 % va 6n dinh dén luong phat thai
trong ca hai giai doan nghién ctru. Cu thé, hé s cua
bién InEnergy giam tir 1,5 vao nam 2018 xubng con 1,1
vao nam 2022 trong diéu kién cic yéu té khac khong
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dbi. Pidu nay cho thiy khi muc tiéu thu ning luong
tang 1 %, phat thai tang khoang 1,5 % vao nam 2018
va 1,1 % vao nam 2022. Su suy giam hé sé phan anh
xu hudng cai thi€n hiéu qua ning lugng va su tham gia
ngady cang rd nét cua cac giai phdp cong nghé va chinh
sach nham giam phat thai.

PopulationGrowth thé hién tac dong duong va cé y nghia
théng ké 10 % trong mé hinh 2SLS, tirc gay ap luc dang
ké 1én méi truong. Két qua cho thay, khi toc do ting dan
s tang 1én 1 don vi phan trim thi lugng phat thai CO, s&
tang 1én khoang 16,7 % vao nam 2018 va 12,6 % vao nam
2022 trong diéu kién cac yéu t6 khac khong doi. Miac du
mirc d6 tac dong c6 xu hudng giam dan theo thoi gian,
song su tac dong nay van rat 16n, cho thay rang sy ting
dan s6 van 1a mot trong nhimg yéu t6 quan trong thuc day
gia tdng phat thai. TradeOpenness ciing c6 tdc dong
dwong va ¢ y nghia thong ké (5-10) % trong mé hinh
2SLS, cho thiy thuong mai qudc té tiép tuc gin lién véi
sy gia ting phat thai CO,. Cu thé, khi d6 m¢ thuong
mai tang thém 1 %, lugng phat thai ting khoang 4,4 %
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vao nam 2018 va 0,3 % vao nam 2022 trong diéu kién
cac yéu t khac khong doi. Két qua nay phan anh rang
qué trinh mé rong thuong mai, du thic day tang trudng,
van tao ap luc 1én moi truong thong qua gia ting san
Xuét, van tai va tiéu thu nang lugng.

Kiém dinh Sargan/Basmann dugc sir dung dé dénh gia
tinh ngoai sinh cta cac bién cong cu. Két qua & ca hai
nam 2018 Sargan (score) y*(1) = 0,330 (p = 0,5654) va
Basmann y*(1)= 0,312 (p = 0,5764); trong nim 2022,
cac gia tri twong tmg lan luot 1a 0,876 (p = 0,3493) va
0,831 (p = 0,3620). Do d6, chua c6 du bang chimg dé
béc bo gia thuyét rang tat ca cac bién cong cu déu ngoai
sinh & mirc y nghia 5 %, xac nhan rang mo hinh 2SLS
v6i ba bién cong cu duge xem 1a phit hop dé st dung.
Bén canh d6, két qua cac kiém dinh phuong sai thay
d6i sau 2SLS ciing cho thiy chwa c6 du bang chung dé
bac bo gia thuyét vé phuong sai dong nhit. Piéu nay
cho thiy mé hinh 2SLS khong chi str dung cong cu phu
hop ma con dam bao gia dinh vé phuong sai ddng nhit,
tir d6 cung ¢ thém do tin cay cua két qua wdc luong.

Bang 6 Két qua kiém dinh phuong sai thay doi

2 Nam 2018 Nim 2022
Kiém dinh
2SLS | OLS | 2SLS | OLS
Pagan - Hall general test statistic 2,313 - 5,375 -
Pagan - Hall test w/assumed normality 2,007 - 4,331 -
White/Koenker nR; test statistic 11,359 | 27,05 | 9,169 | 29,51
Breusch— Pagan/Godfrey/Cook— Weisberg | 10,909 | 4,04™ | 9,266 | 5,25

Ghi chii: ™ biéu thi mirc y nghia 5 %.

Nhu da dé cap o trén, 2SLS mang lai cac hé s6 R2 déu co
¥ nghia thong ké, cho thdy mé hinh duoc xdy dung phu
hop cho ca nam 2018 va 2022. Cu thé, trong nam 2018,
khoang 74,5 % su bién thién cua bién phu thudc dugc giai
thich boi cac bién doc 1ap trong mo hinh; con s6 nay dbi
véi nam 2022 cé sy tang nhe 1a 79,9 %. Co thé théy ré“mg,
voi dit liéu nam 2022 céc bién doc 1ap co trong md hinh
giai thich bién phu thudc t6t hon, c6 thé do su 6n dinh hon
trong dir liéu hodc hi¢u g chinh sach.

3.4 Piém ngudng cta dudong cong EKC

Nghién ctru sit dung mé hinh 2SLS x4c nhén diém
ngudng trong mbi quan hé giira ting trudng kinh té va
phat thai CO,, voi GDP tac dong tang va GDP binh
phwong tic dong giam phat thai. Diém ngudng nay ting

w Dai hoc Nguyén Tat Thanh
T,

NGUYENTAT THANE

tur 5.800 USD nam 2018 1én 8.580 USD nam 2022,
phan anh sy chuyén ddi kinh té tir ting truong phat thai
cao sang giai doan kiém soat 6 nhidm nho cong nghé
va chinh sich méi truong. Sy dich chuyén diém ngudng
dit ra thach thirc tang 1én, doi hoi cac qudc gia phai lién
tuc cdp nhat dé can bé“mg phat trién kinh té va bao vé
moi trudng, hudng t6i phat trién bén virng.

4 Két luan

Nghién ctru cho thdy mé hinh 2SLS phi hgp hon OLS
nho bién cong cu da manh, gitp udc lugng 6n dinh va
dang tin cay, dac biét vdi cac bién PopulationGrowth
va TradeOpenness. Phan tich x4c nh4n su ton tai cua
EKC trong ca hai nam 2018 va 2022, véi GDP tac dong
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duong va GDP? tic dong 4m dén phat thai CO,.
Ngudng thu nhap binh quan dau nguoi ting 1én cho
thy phat thai giam khi vuot ngudng nay. Tiéu thu ning
luong van 14 nhan t6 chinh thuc day phat thai, trong khi
tac dong cua dan s6 va thuong mai c6 xu huéng bién
d6i theo thoi gian.

Nghién ciru ¢6 cac han ché nhu di lidu chi gom hai ndm
2018 va 2022, chua phan anh da xu huéng dai han va
céc bién sd quan trong nhu cong nghé xanh, chinh sach
moi trudng chua duge xét dén. Nguy co sai 1éch do cac
yéu t6 khong quan sat dugc van ton tai trong wdc luong
2SLS. MAu toan cau ciing han ché kha ning ap dung
két qua cho timg qudc gia cy thé, nhu Viét Nam.

Két qua cho thdy mdi quan hé EKC véi ngudng phat
thai ngay cang cao hon. Cac qudc gia thu nhap thap va
trung binh can chii trong can bang ting trudng véi bao
v€ moi truong qua nang cao hi€u qua nang lugng va
quy hoach bén viing. Cac qudc gia thu nhap cao can
duy tri chinh sach nghiém ngit vé méi truong, dau tu
cong nghé sach va ting cuong hop tac qubc t& hd tro
céc nude dang phat trién. Quéan 1y dong bo tiéu thu nang
lugng, tdc d6 dan s va 40 mo thuong mai la can thiét
dé hudng t6i ting truong xanh va giam phat thai CO,
hi€u qua.

Loi cdam on: ching t6i xin cam on Trudng Pai hoc
Nguyén Tt Thanh, Thanh phd Ho Chi Minh da hd trg

cho nghién cuu nay.
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Environmental Kuznets Curve Testing Using the 2SLS Model:
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Abstract This study analyzes the relationship between economic growth and CO; emissions by testing the
Environmental Kuznets Curve hypothesis using data from 120 countries for the years 2018 and 2022. The Two—
Stage Least Squares method was employed to address potential endogeneity issues. The results confirmed the
existence of an inverted U— shaped relationship between per capita GDP and CO; emissions. The turning point of
per capita GDP, at which emissions began to decline, increased from 5,800 USD in 2018 to 8,580 USD in 2022,
indicating growing challenges in achieving sustainable development. Furthermore, the study found a positive
relationship between CO, emissions and macroeconomic factors such as energy consumption, population growth,
and trade openness. These findings provided important empirical evidence to inform policy formulation aimed at

balancing economic growth and environmental protection.

Keywords Environmental Kuznets curve, CO2 emissions, economic growth, 2SLS
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