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Tém tit:

Nghién civu phdn tich méi quan hé giita tang treong kinh té, dau tw truc tiép nwée ngoai (FDI), do6 mo
thwong mai va phat thai CO: tai Viét Nam giai doan 1990-2024 bang mé hinh mé hinh tw hoi quy phdn phéi
tré (ARDL). Két qua wéc lwong cho thdy tang trwcng kinh té ¢6 moi quan hé dirong véi phat thai CO: trong
cd ngdn han va dai han. P6 mé thieong mai cé6 moi quan hé am véi phat thai trong ngdn han nhung chuyén
sang duong trong dai han, phan anh su khac biét gitta hiéu vng ky thudt va hiéu ung quy mo. Trong khi do,
FDI khéng c¢é moéi quan hé dai han cé ¥ nghia thong ké véi phat thai CO:. Két qua nhdn manh suw can thiét
thiic ddy tang trudng carbon thap, xanh héa thiwong mai va ning cao chat lwong FDI nham hwéng t6i giam
phat thdi tai Viét Nam.

Tur khoa: tang truong kinh té, FDI, do mo thuong mai, phat thai CO:, ARDL, Viét Nam

Economic growth, foreign direct investment, trade openness, and CO:
emissions in Vietnam: Evidence from the ARDL model

Abstract:

This study examines the relationships between economic growth, foreign direct investment (FDI), trade
openness, and CO: emissions in Vietnam over the 1990 - 2024 period using the Autoregressive Distributed
Lag (ARDL) model. The estimation results indicate that economic growth is positively associated with CO:
emissions in both the short and long run. Trade openness is negatively associated with emissions in the short
run but becomes positively associated with CO: emissions in the long run, reflecting the different effects of
technological improvement and economic scale. Meanwhile, FDI has no statistically significant long-run
relationship with CO: emissions. These findings highlight the need to promote low-carbon growth, green
trade, and higher-quality FDI in order to support Vietnam's emission-reduction objectives.
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1. Pit van dé

Bién d6i khi hau va gia ting phat thai khi nha kinh dang dit ra nhiing thach thic 16n dbi v6i muc tiéu
phat trién bén viing cua cac qudc gia. Trong do, phat thai CO: duoc xem 1a mot trong nhitng nguyén nhan
chu yéu thiic ddy qua trinh néng 1én toan cau. Dbi véi cac nén kinh té dang phat trién, van dé dit ra khong
chi 1a duy tri tbc d6 ting truong ma con 1a ting budce giam ham luong carbon ctia qua trinh phat trién,
hudng toi su tach roi gitra ting truong kinh té va phat thai.

Tai Viét Nam, qua trinh ddi méi, cong nghiép hoéa va hoi nhadp kinh té quéc té da tao ra nhitng chuyén
bién manh m& vé quy mo nén kinh té, thu hut du tu tryc tiép nudc ngoai (FDI) va md rong thuong mai.
Tuy nhién, sy gia tdng hoat dong san XUAt, xay dyng, van tai va nhu cau nang lugng ciling tao ra ap luc
ngay cang 1on dbi v6i méi truong. Tang trudng kinh té c6 thé 1am gia ting phat thai thong qua hiéu Gmg
quy md, trong khi FDI va thuong mai qudc té c6 thé tao ra nhitng anh huéng khac nhau tuy thudc vao co
céu nganh, trinh d¢ cong nghé, hiéu qua str dung nang luong va tiéu chuan méi truong. Do dé, xac dinh
mdi quan hé gitra cac yéu t6 nay va phat thai COz c6 y nghia quan trong d6i v6i Viét Nam trong qué trinh
chuyén doi sang mé hinh ting trudong xanh va thyc hién muc tiéu phat thai rong bang “0”.

Xuét phat tir vin dé trén, nghién ctru phan tich mdi quan hé giita ting truong kinh té, FDI, d6 mo
thuong mai va phat thai CO- tai Viét Nam trong giai doan 1990-2024. Phuong phap ARDL dugc su dung
nham xem xét dong thoi cac mbi quan hé trong ngin han va dai han. Két qua nghién ctru ky vong cung cép
thém bang chtng thuc nghiém vé méi lién hé giira tang trudong, hoi nhap kinh té va mai truong, qua d6 dé
xuat mot s ham y nham hai hoa gitta duy tri ting trudng kinh té va giam phat thai carbon tai Viét Nam.

2. Tong quan cac cong trinh nghién ciru va phwong phap nghién ciru

2.1. Tong quan cdc cong trinh nghién ciru

Tang trudng kinh té tir 1au dugc cho 1a ¢ méi lién hé véi sy gia ting nhu ciu nang lugng va phat thai
CO: (Shahzad va cong su, 2024). Nghién ctru ndy nhan manh, co cau san xuit va co cdu ngudn nang lugng
1a nhing yéu t6 quan trong quyét dinh liéu ting truong kinh té c6 di kém voi qua trinh giam phat thai
carbon hay khong. Trong giai doan dau ciia qua trinh cong nghiép hoa, mo rong cac nganh san xuat va van
tai thwong lam gia tdng phat thai do muc do phu thudc 16n vao nhién li¢u hoa thach (Saleem va cong su,
2025). Tuy nhién, khi nén kinh té phat trién dén trinh d6 cao hon va ting cuong ap dung cac cong nghé tiét
kiém ning lwong, moi quan hé giita ting trudng va phat thai co thé suy yéu hodc dao chiéu, phu hop voi
gia thuyét Puong cong Kuznets Mbi trudng (Environmental Kuznets Curve - EKC) (Sun & Hasi, 2024)

Marques va Caetano (2020), st dung phuwong phap Panel ARDL trén nhom céc qudc gia c6 thu nhap
cao va thu nhap trung binh, cho rang FDI ban dau lam gia ting phat thai. Tuy nhién, trong cac giai doan
sau, FDI gop phan lam giam phat thai thong qua viéc nang cao hiéu qua san xuat va thuc ddy qua trinh
tai co cau nganh. Trong khi d6, Kamaci va cong sy (2021), sir dung mo hinh VECM va cac phuong phap
kiém dinh dong lién két, khong tim thiy bang ching vé mdi quan hé nhan qua dai han c6 ¥ nghia théng
ké giita FDI va phat thai tai Bulgaria. Huseynli va Comoglu (2025), str dung kiém dinh nhan qua Granger
dbi v6i dit liéu ciia Bulgaria trong giai doan 1998-2022, khong tim thay bang chimg vé mdi quan hé nhan
qua tryc tiép giita FDI va phat thai.

Céc nghién ciru thuc nghiém cho dén nay dua ra nhing két luan khac nhau vé mdi quan hé giita 46 mo
thuong mai va méi truong. Hussain va cong su (2021) cho rang trong diéu kién thuong mai tu do, viéc
chuyén giao cong nghé sach hon va ap dung cac tiéu chuin méi truong nghiém ngit hon c6 thé bu dép
nhirng tac dong tiéu cuc cua hidu Gtng quy md, tir d6 gop phan cai thién chit luong méi truong. Nguoc
lai, Mohamed va cong su (2019) chi ra ring d6 md thuong mai thuong lam gia tang phat thai tai cdc nén
kinh té dang phat trién va cac nén kinh té chuyén doi do co cdu xuit khau c6 cuong do carbon cao. Tai
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Cong hoa Séc, mirc do hdi nhdp sau vao cac mang ludi san xuét toan cau, dic biét trong nganh 6 td va
may moc, da lam gia ting nhitng lo ngai vé cudng d carbon ctia mo hinh ting truong dua vao xuat khau
(Simionescu va cong su, 2024).

2.2. Phwong phap nghién ciru

Theo Pesaran (1996), phuong phap ARDL c¢6 nhiéu uu diém hon so véi cac phuwong phap dong lién
két khéc:

Thir nhat, trong trudng hop s lwong mau nho, mé hinh ARDL 1a cach tiép can c6 ¥ nghia thong ké hon
dé kiém dinh tinh dong lién két, trong khi d6 k¥ thuat dong lién két ctia Johansen yéu cau sé mau 16n hon
dé dat dugc do tin cay;

Thir hai, trai véi cic phuong phap thong thuong dé tim mdi quan hé dai han, phuong phap ARDL
khong ude tinh hé phuong trinh, thay vao do, chi udc tinh mot phwong trinh duy nhit;

Thir ba, cac ky thuat dong lién két khac yéu cau cac bién hoi quy dugc dua vao lién két co do tré nhu
nhau thi trong cach tiép cdn ARDL, cac bién hoi quy c6 thé dung nap cac do tré t6i uvu khac nhau.

Thir i, néu nhu mirc lién két I(1) hodc I(0) thi ap dung mé hinh ARDL 1a thich hop nhat.

Cac budc nghién ctru duoc thuc hién nhu sau: Kiém dinh nghiém don vi cua chudi dir liéu; Lua chon
do tré toi wu; Kiém dinh duong bao ARDL dé kiém tra mbi quan h¢ lau dai gitta cac bién; M6 hinh hiéu
chinh sai sb (ECM) dé danh gia mbi quan h¢ trong ngrfm han; Kiém dinh céc khuyét tat cia mo hinh.

Trong nghién ciru ndy, mo hinh nghién ctru thuc nghiém tac dong ctia ting truong kinh té, FDI va do
mo thuong mai dén phat thai CO: tai Viét Nam dugc mo ta nhu sau:

LCO2,=a+Y"_ BLGDP, +¥" PBLFDI, + " BLTOP, + ¢,

Trong d6: &, 1a sai s6 ngau nhién

t 1a bién thoi gian theo nam, tir ndm 1990 dén nam 2024.

Bing 1: Thong ké mé ta cac bién va két qua kiém dinh ADF

e Chubi ban dau Chuéi sai phan bac 1
Mo ta - :
chuoi Théngkét | Giatrip | Théngkét | Giatrip

Logarit clia téng lwong phat thai carbon
LCO: | dioxide (CO.), don vi: triéu tAn CO: -2.703732 0.2416 -4.719465 0.0006
twong dwong (Mt CO.e)

Logarit ciia GDP binh quan dau nguoi
LGDP | theo strc mua twong dwong (PPP), tinh -2.251111 0.4451 -3.818785 0.0065
theo d6 la qudc té cb dinh ndm 2021

Logarit ctia FDI rong vao, theo can can
LFDI | thanh toan (BoP), tinh theo USD hién -1.433719 0.5539 -4.357247 0.0016
hanh

Logarit ctia tbng ty trong xuét khau va

LTOP nhap khau hang héa, dich vu trong GDP

-0.867990 0.7861 -7.827312 0.0000

Nguon: Tong hop cua tac gia

3. Két qua va thao ludn két qua nghién ctru
Két qua ctia kiém dinh ADF & Bang 1 cho thdy, tat ca cac bién sau khi 14y sai phan 1a chudi dimg, phu
hop dé dua vao phan tich & cac budc tiep theo. Nghién ctru thuc hién tim kiém d¢ tré toi vu cho mé hinh.
Dua theo hé so AIC, md hinh ARDL t6i wu cho truong hop 1a ARDL(1,3,0,2). Nghién ctu ti€p tuc thuc
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hién kiém dinh duong bao. Két qua cho thiy gia tri t6i han F - statistic 1a 5.6404 déu 16n hon gi4 tri duong
bao & cac mirc ¥ nghia 10%, 5% va 1%. Piéu nay cho thay ton tai mdi quan hé dai han giita cac bién trong

mo hinh.
Bang 2. Kiém dinh duwong bao ARDL
e 9ié triﬁ Gia tri gi¢i han cua dwong bao
' thong ké F 90% 95% 97.5% 99%
k F Statistics 1(0) 1(1) 1(0) 1(1) 1(0) (1) 1(0) 1(1)
3 5.6404 2.37 3.20 2.79 3.67 3.15 4.08 3.65 4.66
Nguon: Két qua dwoc trich xudt tir phan mém Eviews
Bang 3. Uéc lrgng cac hé s6 dai han cho md hinh ARDL
Bién Hé sb Sai s6 chuan Théng ké t p-value
LGDP*** 1.213593 0.135307 8.969175 0.0000
LFDI -0.034209 0.042046 -0.813610 0.4246
LTOP*** 0.524095 0.173768 3.016053 0.0064
C -12.92142 1.023694 -12.62235 0.0000
EC =LCO2 - (1.2136*LGDP -0.0342*LFDI + 0.5241*LTOP -12.9214)

Ghi chu: ***p < 0.01; **p < 0.05; *p < 0.1

Nguon: Két qua dwoc trich xudt tir phan mém Eviews
Trong dai han, LGDP ting 1% gan v6i LCO: ting khoang 1.213593%, céc yéu td khac khong doi. Do

m¢ thuong mai LTOP ting 1% gan voi LCO: tang khoang 0.524095%. Trong khi d6, hé s6 ciia FDI mang
dau 4am nhung khong c6 y nghia thong ké, do d6 chua c6 bang ching thong ké v& mdi quan hé dai han giita
LFDI va LCO: trong md hinh nay. Két qua nay phu hop véi nghién ctru cua Shahzad va cong su (2024),
Saleem va cong su (2025), Kamact va cong sy (2021), Huseynli va Comoglu (2025), Mohamed va cong

su (2019), Simionescu va cdng su (2024).

Bang 4. U'éc lwgng cac hé s ngan han cho mé hinh ARDL

Bién Hé s6 Sai sé chuan Théng ké t p-value
D(LGDP)*** 1.681707 0.396694 4.239310 0.0003
D(LGDP(-1))** 1.164559 0.464900 2.504965 0.0201
D(LGDP(-2))** 1.138839 0.482039 2.362544 0.0274
D(LTOP)** -0.190623 0.080157 -2.378125 0.0265
D(LTOP(-1))*** -0.264148 0.084057 -3.142499 0.0047
ECT(-1) -0.508513 0.088082 -5.773178 0.0000

Ghi chii: *%% p < 0.01; **p < 0.05; *p < 0.1

Nguon: Két qua dwoc trich xudt tir phan mém Eviews
Trong ngan han, két qua mo hinh hiéu chinh sai sé cho thay ting truong kinh té c6 mbi quan hé duong
va c6 y nghia thong ké voi phat thai CO.. Hé s6 ciia D(LGDP) dat 1.681707 (p < 0.01), trong khi cac h¢
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s6 tré mot va hai ky 1an luot dat 1.164559 (p < 0.05) va 1.138839 (p < 0.05), cho thdy anh hudng cua ting
truong kinh té dén phat thai CO2 c6 tinh kéo dai theo thoi gian. Nguoc lai, d6 mé thuong mai c6 mdi quan
hé am v&i phét thai CO- trong ngan han, v6i hé s6 tai ky hién tai va tré mot ky lan luot 13 -0.190623 va
-0.264148, déu co y nghia thong ké. Pang chi y, hé s hiéu chinh sai sé ECT(-1) dat -0.508513 va c6 ¥
nghia ¢ mirc 1%, phan anh co ché diéu chinh 6n dinh vé trang thai cAn bang dai han, véi khoang 50.8513%
sai 1éch dugc diéu chinh sau mdi nam. Pong thoi, chua co bang ching théng ké vé mdi quan hé ngan han
gitta FDI va phat thai CO.. Két qua nay phu hop véi nghién ctru cia Shahzad va cong su (2024), Saleem
va cong su (2025), Kamaci va cdng sy (2021), Huseynli va Comoglu (2025), Hussain va cong su (2021).

Két qua noi trén duoc 1y giai boi mot s nguyén nhan. Trong 4 thap ky qua, ting trudng kinh té cuia Viét
Nam dién ra dong thoi v6i qué trinh cong nghiép hoa, do thi hoa, mé rong cong nghiép ché bién, ché tao,
xdy dung két cdu ha tang va phat trién manh cac hoat dong vén tai, logistics. Suw mé rong quy mé san xuét
va tiéu dung kéo theo nhu cau ngay cang 16n sir dung nang lugng nhu thép, xi mang, vat liéu xdy dung,
ché bién - ché tao va van tai c6 thé lam gia ting nhu cau ning lugng cia toan nén kinh té va tao thém ap
lyc 1€n phat thai COs..

Trong bdi canh hoi nhap sdu rong, mé rong thwong mai gitp doanh nghiép Viét Nam tiép can cong
nghé, may moc va dau vao hiéu qua hon, déng thoi tao ap luc nang cao tiéu chuin san xuét va sir dung
ning luong, qua dé ¢ thé gop phan giam phat thai trong ngin han. Tuy nhién, trong dai han, sy mé rong
san xuat xuat khau, van tai va logistics lam gia ting nhu cau ning lugng, gop phan giai thich mdi quan hé
duong gitta d6 m¢ thuong mai va phat thai CO: trong dai han. Didu nay pht hop véi co cau thuong mai
cua Viét Nam khi theo théng ké cua Cuc Hai quan, nam 2025, kim ngach xut nhap khau dat 930,05 ty
USD, trong d6 hang cong nghiép ché bién chiém 88,7% xuat khau va tu liéu san xuat chiém 93,6% nhap
khau; van chuyén hang héa ciing tang 14,1%.

Két qua nghién ctru cho thay, FDI khong c6 mdi quan hé voi phat thai CO: tai Viét Nam. Trong thoi
gian qua, FDI giam phat thai thong qua chuyén giao cong ngh¢, nang cao hiéu qua ning luong va tiéu
chuan san xuét; mat khac, FDI vao cac nganh sir dung nhiéu nang lugng cé thé 1am gia ting phét thai. Thuc
té, nam 2025, tong von FDI diang ky vao Viét Nam dat 38,42 ty USD va von thyc hién dat mie ky luc 27,62
ty USD; riéng cong nghiép ché bién, ché tao thu hat 9,80 ty USD vén diang ky méi, chiém 56,5%. Co cau
nay cho thiy FDI vira c6 kha nang thuc day d6i méi cong nghé, vira mo rong quy mo san xudt cong nghiép
va nhu cau nang luong. Su ton tai dong thoi cua cac tac dong trai chiéu nay co thé gbp phan giai thich vi
sao FDI chua thé hién mbi quan hé rd rang v&i phat thai CO: tai Viét Nam.

Sau khi xem xét cac tic dong cua cac bién trong ngin han va dai han, cac kiém dinh Breusch-Godfrey
Serial Correlation LM, Breusch-Pagan-Godfrey, Ramsey RESET, Jarque-Bera Normality cho két qua t6t
(Bang 5), cho thdy mo hinh khong c6 khuyét tat lién quan dén ty tuong quan, phuong sai sai so thay doi,
dic ta dang ham va phéan phéi chuan.

Bang 5. Két qua kiém dinh cac khuyét tat ciia mé hinh

Kiém dinh Théng ké p-value
Breusch-Godfrey Serial Correlation LM Obs*R? = 4.5360 0.1035
Breusch-Pagan-Godfrey Obs*R?=9.4919 0.3932
Ramsey RESET F =0.3564 0.5569
Jarque-Bera Normality JB =1.2851 0.5259

Nguon: Két qua dwoe trich xudt tir phan mém Eviews
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4. Két luan

Két qua nghién ctru cho thay, ting truéng kinh té c6 mbi quan hé dwong véi phat thai CO: trong ca ngin
han va dai han. Do mé thuong mai co mbi quan hé am voéi phat thai CO: trong ng'fm han nhung lai c6 c6
mdi quan hé duong véi phat thai trong dai han. Pang chu y, khong tim thiy moi quan hé gitra FDI va phat
thai CO: trong ca ngan han va dai han. Trén co s& d6, nghién ctru dé xuat mot sé ham ¥ chinh sach nhu sau:

Thir nhdt, d6i méi mo hinh ting truong. Méi quan hé duong giita GDP va CO: cho thay can chuyén
trong tam tir mé rong quy mod sang nang cao chat lugng ting trudong, thong qua cai thién hiéu qua ning
luong, d6i mdi cong nghé, phat trién cac nganh cé gia tri gia ting cao va cuong do carbon thap, dong thoi
day nhanh chuyén dich tir nhién liéu hoa thach sang cac ngudn ning luong sach va tai tao.

Thir hai, thyc hién xanh héa thuong mai va san xudt xuat khau. Viét Nam can han ché viéc mé rong
xuét khau dua chii yéu vao cac nganh str dung nhiéu ning luong va tai nguyén; dong thoi thue ddy xut
khau xanh, logistics xanh, san xut tuan hoan va ung dung cong nghé tiét kiém nang lugng. Viéc dap ng
céc tidu chudn carbon va méi trudng cua cac thi trudng xuat khau ciing can dugce xem 1a dong luc dé nang
cip co cu san xudt va vi tri ctia Viét Nam trong chudi gi4 tri toan cau.

Thir ba, chuyén tir thu hit FDI theo sb lwong sang chét luong va mirc dd xanh cta dong von. Viét Nam
can uu tién FDI sir dung cong nghé sach, tiét kiém ning lugng, c6 kha nang chuyén giao cong nghé va tao
lién két v6i doanh nghiép trong nudc; dong thoi ting yéu cau vé hidu qua ning luong va trach nhiém moi
truong dbi voi cac du an co nguy co phat thai cao m
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