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TOM TAT

Muc tiéu cGia nghién ctru nay la kham pha méi quan hé gitra tiéu thu ndng lwong tai tao (REC) va
phat thai khi nha kinh (GHG) tai Viét Nam, trong swlién hé véi haibiénsdkinhté x& hoila dan sb
(POP) va vbn dau tv truc tiép nuwéc ngoai (FDI). Nghién clru ap dung cach tiép can phan tich
chudithoi gian, v&i ngudn sé liéu dwoc thu thap va x Iy tir t& chirc Ngan hang thé gi¢i (WB) trong
giai doan 1990 — 2021. M6 hinh phan tich dinh lwgng phu hop duwgc lwa chon 1a m6 hinh tw hoi
quy phan phéitré (ARDL). Két qua kiém dinh dwéng bao (Bounds test) cho thay tinh ddnglién két
xuét hién trong ca hai mé hinh ARDL héi quy dbi v&i bién 16-ga-rit co s6 e tiéu thu nang lwong tai
tao va 16-ga-rit co s e phat thai khi nha kinh (LnREC va LnGHG), ttrc |a tdn tai méi lién hé (can
béng) dai han gitra REC va GHG, ciing nhw gitra ching v&i cac bién giai thich POP va FDI. V&
mdi quan hé nhan qua, bang viéc st dung cac Kiém dinh tva Kiém dinh F (kiém dinh Wald) déi
voi cac tham sé dugc lwong trong cac phuong trinh tdng quat va phwong trinh stra 16i. Két qua
cho thdy méi quan hé& nhan qua gitva REC va GHG tdn tai hai chiéu trong ngén han, nhwngkhdng
tn tai trong dai hanvéi batky hinh thirc nao.
T khéa: Tiéu thu nang lwong tai tao; phat thai khi nha kinh; mé hinh ARDL; Viét Nam.

ABSTRACT

The paperaims to investigate the relationship between renewable energyconsumption (REC) and
greenhouse gas (GHG) emissions in Vietnam, in relation to two socio-economic variables namely
population (POP) and foreign direct investment (FDI). The study applies a time series analysis
approach, exploiting data sources collected and processed from the World Bank (WB) in the period
1990- 2021. The autoregressive distributed lag (ARDL) model is properlychosen to quantitatively
analyse in this study. The results of the Bounds test show that cointegration exists in both ARDL
models regressing the natural logarithm of renewable energy consumption (LhREC) and the
natural logarithm of greenhouse gas emissions (LhnGHG). Hence, there exists a long-term
correlation between REC and GHG, as well as between them and the explanatory variables of
POP and FDI. In terms of causal effects, by using t-Tests and F-Tests (Wald's test) for the
parameters estimated in the general equations and error correction equations. The results show
that the causal relationship between REC and GHG exists bidirectionally in the short term, but
there is not any long-run causal relationship between them.

Keywords: Renewable energyconsumption; greenhouse gas emissions; ARDL model; Vietham.

1 Giéi thidu vién c6 nhiéu nd luc déng ké trén thé gisi

Viét Nam dugc danh gia la mét trong
nhitng quéc gia yéu thé va chiu anh huong
ning né nhit boi van dé bién d6i khi hau
dang dién ra ngay cang nghiém trong (Vo &
Tran, 2022). Trudc van dé mang tinh toan
cau nay, Viét Nam la mot trong nhiing thanh
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trong viéc tham gia vao cac giai phap chung,
bang nhitng cam két manh mé va cy thé. Tai
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hoi nghi COP26, Thu tudng chinh pha Viét
Nam di tuyén bé Viét Nam cam két dat mac
thai rong bang khong vao nam 2050. Sau do,
vao ngay 7 thang 6 nam 2022, Thu tudng da
ban hanh quyét dinh 687/QD-TTg phé duyét
Dé an phat trién kinh té tuan hoan Viét Nam,
v6i muc tiéu giam ft nhat 15% luong khi thai
S0 V6i nam 2014, va dua muc thai rong vé
khéng nhu di tuyén bd (TTCP, 2022). Bé
hién thuc hda nhirng muc tiéu nay, Viét Nam
s& phai xay dung va thuc thi quyét list hon
ntta cac chinh sach bao vé va cai thién méi
truong trong thoi gian toi (Tien & cong su,
2019). Diéu nay that sy khéng don gian d6i
VGi mot qudc gia dang phat trién, ¢d thu nhap
& mirc thu nhap trung binh thap, va van con
thiéu hut ngudn luc cho sy phat trién. DBé
dam bao viéc sir dung cac nguon hrc mot
cach tiét kiém va hiéu qua cho ca myc tidu vé
kinh t& x& hoi va vé méi truong, cac chinh
sach cai thién chat hrong moéi truong, giam
thiéu tac dong tir bién d6i khi hau can duoc
xay dung va thuc thi trén co so phén tich
chinh xac vé céac khia canh méi truong. Tir
nhu cau thyc tién, cha dé “Nghién ctu moi
quan hé gitra tiéu thy nang lugng tai tao va
phat thai khi nha kinh tai Viét Nam” dugc
chon & nghién cru ndy. Ngoai ra, két qua cua
nghién ctru nay dugc Ky vong s€ dong gop
thém vao tong quan nghién ctu vé tiéu thy
nang lugng tai tao va phat thai khi nha kinh.

Nghién ciru nay dugc tién hanh dua trén
cach tiép can phan tich chudi thoi gian. Cu
thé, cac chudi thoi gian vé tiéu thy ning
luong tai tao, phat thai khi nha kinh, va céc
bién s6 kinh t& xa hoi khac duoc xem xét,
phan tich, trudc khi lra chon mét md hinh
phan tich dinh lrong phu hgp. Sau do, tiéu
thu nang lwong tai tao va phat thai khi nha
kinh dugc phan tich trong méi lién hé véi cac
d6i twong kinh té xa hoi duoc hra chon.

2. Co's&'ly thuyét va tdng quan nghién ciru

2.1. Hiéu teng nha kinh, bién doi khi hiu,
phat thdai khi nha kinh va tiéu thu niang
lwong tditao

Jain  (1993); Mitchell (1989); Taylor
(1991) da chi rd rang higu tng nha kinh I
nguyén nhan truc tiép va chinh yéu cua bién
d6i khi hau. Hiéu émg nha kinh dugc hiéu la
qué trinh ma nhiét git lai gan bé mit trai dat
bai mot Iop khi gdm nhiéu loai khi nhu céc-
bo-nic (CO,), mé-tan (CH,), ni-to-6-xit
(N,0), céac khi CFC, va cac khi khac (Berger
& Tricot, 1992). Tap hgp nhirng khi nay
trong bau khi quyén dugc xem nhu mot tim
kinh bao quanh trai dat, cho phép trai dat hip
thu bac xa nhiét tir mat troi nhung ngan can
bic xa nhiét cua trai dat ra ngoai. Vi thé,
nhirng loai khi nay duoc goi la khi nha kinh.
Khi nha kinh xay ra tu nhién va la mot phan
ciu tao nén bau khi quyén cua ching ta
(Kweku & cong su, 2018). Diéu nay gilp
cho Trai dat khdng qua nong va khéng qué
lanh, tao diéu kién thuan lgi cho su séng phat
trien. Tuy nhién, trong nhiing thap ky gan
day Iwong khi nha kinh ting nhanh d3 khién
cho nhiét do cua trai dat ting Ién dangké. Va
diéu nay dan dén sy bién d6i khi hau trén
toan cau.

Bién d6i khi hau gay ra anh huong ngay
cang nghiém trong trén dién rong. Cac loai
thién tai nhu bdo, han han, [ lut dién ra vai
tan suét ngay cang day dat hon, va mic do
ngay cang nghiém trong hon (Anand &
Seetharam, 2010; Smith & cong sy, 2001).
Ngoai ra, nhiét do trai dat ting lén giy ra
hién twong bang tan, dan dén myuc nudce bién
dang lén, lam nhiéu dién tich dat lién dan bi
nhin chim. C6 thé thiy bién doi khi hau gay
ra nhitng tac dong tiéu cuc dén doi séng kinh
té x4 hoi cua con nguoi. Khong nhiing thé,
n6 con anh huéng tiéu cuc dén su can bang
cua hé sinh thdi va sy da dang sinh hoc
(Sarkar, 2018).
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Theo Karl va Trenberth (2003), khi nha
kinh duoc phat thai chu yéu tir qua trinh tidu
thu nang lwong khong téi tao (ning hrong
hoa thach) trong doi song san xuat va tiéu
dung. Nhién ligu hoa thach - than da, ddu mo
va khi @6t - cho d¢én nay la nguyén nhan lon
nhit gay ra bién ddi khi hau toan cau, véi
viéc tao ra hon 75% lugng khi thai nha kinh
toan cau va gan 90% téng hrgng khi thai CO,
(Judkins & cong su, 1993; Yoro &
Daramola, 2020).

Theo Twidell (2021), nang lugng tai tao
14 niang lwong c6 nguon gdoc tir cAc nguon tu
nhién dugc bd sung vai te do cao hon mirc
tiéu thy. Vi dy, anh sang mat troi va gio lién
tuc duoc bd sung ngudn. C4c ngudn ning
lrong tai tao rat da dang va phong phd xung
quanh ching ta. Viéc san xuat va tiéu thu
niang hrong tai tao khién hrong phat thai khi
nha kinh thdp hon nhiéu so véi dét nhién liéu
héa thach. C4c ngudn ning lwong téi tao chu
yéu bao gém: ning lwong mat troi, ning
luong gid, nang lrong dia nhiét, nang luong
nuoc (thay dién), nang lugng dai duong
(ning hrong séng bién va thay triéu), va ning
legng sinh hoc.

Chien & cong su (2022) da chira duoc su
thay d6i vé& luong tiéu thu ning hrong tai tao
va phat thai khi nha kinh trong méi lién hé
Vi cac ddi teong kinh té xa hoi dién ra rat
khac nhau & cac qudc gia khac nhau va trong
céc giai doan thoi gian khac nhau. Vithé, dé
nghién cau V& tiéu thu ning hrong tai tao va
phat thai khi nha kinh & cac qudc gia, ving
lanh thd khac nhau, c6 nhiéu cach tiép can,
phuong phap nghién ctru khac nhau da dugc
tién hanh (Nawaz & cong su, 2021).

2.2. Téng quan nghién ciru

2.2.1. Trong nuoc

Cho dén nay, con it nghién ctu tap trung
vao mdi twong quan giita tidu thu ning lrong
tai tao (REC) va phat thai khi nha kinh
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(GHG) tai Viét Nam. Thay vao d6, hau hét
cac nghién cuu tai Viét Nam chi dé cap dén
mdi quan hé giira tiéu thy ning hrong (ca tai
tao va khong tai tao) va tang truong kinh té
(Clottey & cong su, 2018; Luu & Nguyen,
2009; Moslehpour & cong su, 2022; Nguyen,
2007; Tang & cong su, 2016); hoac gitta phat
thai khi CO2 va ting truong kinh té (Choi &
cong su, 2010; Dang & Akkemik, 2022;
Tang & Mizunoya, 2021; Yamamoto & cong
sy, 2022). Chi c6 mot sb it cac cong trinh
nghién ctru xem xét ddng thoi hai bién s6 ké
trén (REC va GHG).

Ho (2018) su dung hai mé hinh du bao
Grey, bao gdbm GM (1,1) va DGM (1,1) dé
du béo V& tiéu thu ning lwong tai tao, khi thai
CO,, va tang truong GDP tai Viét Nam. Theo
két qua nghién ctu, trong khi tiéu thy ning
lugng tai tao ting khong dang ké, khi thai
CO2 va GDP ting lan luot la 3% va 5% vao
nam 2019 so véi ndm 2010. Trong khi do,
Nguyen va Le (2022) &p dung md hinh tu hoi
quy phan phéi tré (ARDL) dong lién két déi
dé phan tich sy tac dong cua viéc tiéu thu
nang luong (ca tai tao va khong tai tao), va
khi thai CO, Ién ting truong kinh té tai Viét
Nam. Ho chi ra rang, trong ngin han tiéu thu
nang lrong (ca tai tao va khong tai tao) co
tac dong duong dbi véi GDP binh quan dau
nguoi tai Viét Nam. Tuy nhién, tiéu thu nang
lwong khong tai tao trong qua khir co tac
dong 4m d6i GDP binh quan dau nguoi hién
tai. Trong dai han, tiéu thu nang hrong khong
tai tao lam ting thu nhap binh quan dau
nguoi, trong khi @6 khi thai CO2 lam giam
thu nhap binh quan dau nguoi.

Bang viéc sir dung cong cu phan tich da
bién Wavelet, Le (2022) da nghién ctu cac
mdi lién hé giira tiéu thy nang lwong (ca tai
tao va khong tai tao), ting truong kinh té
(GDP), va khi thai CO2 tai Viét Nam trong
giai doan 1985 - 2015. Két qua nghién ciu
chi ra mot sé diém dang cha y: (1) tiéu thu
nang lwong khong tai tao tac dong &m Ién
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GDP trong giai doan 1985 - 2000, va tac
dong duong trong giai doan 2001 - 2015; (2)
c6 mdi quan hé nghich chiéu giita tiéu thu
nang lwong tai tao va ting truong kinh té tur
2001 - 2003; (3) c¢6 mdi quan hé nghich
chiéu gitra tiéu thy ning hrong tai tao va khi
thai CO2 trong mot s6 giai doan 3-4 nam.

Gan day nhat, Minh & cong su (2023) da
st dung ky thuat kiém dinh duong bao tu hoi
quy phan phéi tré (ARDL Bound Testing) dé
khang dinh su phu hop cua Iy thuyét duong
cong vé méi truong Kuznet tai Viet Nam.
Nghién ctru ciing chi ra mdi quan hé nhan
qua giira cac bién sé vé khi thai CO,, ting
truong kinh té, tiéu thu ning lwong tai tao,
dau tu tryc tiép nudc ngodi, va dan sé thanh
thi. Pang chu y, két qua nghién ciu chi ra
tieu thu nang lrong tai tao co tac dong
nghich chiéu déi vai khi thai CO, ca trong
ngan han va dai han.

Mic du c6 nhiéu céch tiép can khac nhau,
cing nhu ap dung c&¢c mé hinh va cong cu
nghién ctu khac nhau, c&c nghién ctu hau
nhu chi chi trong dén tiéu thu ning lrong, va
phat thai khi CO2 trong mdi lién hé véi ting
truong kinh té tai Viét Nam. Trong khi do,
méi tuong quan giita tiéu thy nang hrong tai
tao va phat khi nha kinh chua dugc chi trong
xem xét. Thém nira, khi nha kinh khéng chi
c6 CO2, ma con c6 céac thanh phan khi dang
ké khac nhu N20, CH4, F-Gas. Nhu vay,
day chinh Ia khoang tréng dé nghién ciu tap
trung giai quyét, lam rd, va lap day.

2.2.2. Ngoainudc

Trén thé gioi, cac nha nghién ctru ciing wu
tién xem xét mdi quan hé giira tiéu thu ning
legng va ting truong kinh té hon. Theo Omri
(2014), cac nghién cuu tap trung theo dudi 4
gia thiét chinh nhu sau: (1) gia thiét ting
truong, phan anh mdi quan hé mét chiéu tir
tiéu thu ning lwong dén ting truong kinh té,
chiém 29% tit ca cac nghién ctu thuc
nghiém; (2) gia thiét bao toan, ndi v& mdi

quan hé mot chidu tir ting truong kinh té dén
tiéu thu ning lwong, chiém 23%; (3) gia thiét
twong hd, chi vé mdi quan hé hai chiéu giira
tang truong kinh té va tiéu thu niang hrong,
chiém 27%; (4) gia thiét trung tinh, giai thich
cho su khdng ton tai méi quan hé giira tiéu
thu ning hrong va ting truong, chiém 21%.

Bén canh do, c6 nhitng cbng trinh nghién
ctru tap trung vao méi twong quan giira tidu
thu niang hrong téi tao va khi thai. Pang cha
y, Menyah va Wolde-Rufael (2010) da su
dung mo hinh ty hdi quy vector (VAR), chi
ra duoc rang co su tac dong cua sy phat thai
khi CO2 Ién viéc tiéu thyu nang lugng tai tao
(REC) tai My trong giai doan 1960 - 2007;
Lin va Moubarak (2014) ung dung md hinh
ARDL va phan tich nhan qua Granger, chirng
minh dwoc khéng ton tai méi twong quan
gitta REC va CO2 tai Trung Qudc tir 1977 -
2011; Jaforullah va King (2015) ap dung mo
hinh VECM va phan tich nhan qua, chi ra
duoc ton tai su tac dong cia REC 1én CO2
tai My tir 1965 dén 2012.

Trén co sé téng quan nghién cau, c6 mot
s6 cau hoi nghién cau dugc dit ra ¢ day, bao
gom: (1) C6 ton tai mdi quan hé nhan qua
gitra tiéu thy nang hrong tai tao va phat thai
khi nha kinh tai Viét Nam hay khong? (2)
MG4i lién hé (can bang) giira tiéu thy ning
luong tai tao va phat thai khi nha kinh tai
Viét Nam nhu thé nao?

3. Phwong phap nghién ciru va sé li¢u
Céch tiép can phan tich chudi thoi gian
duoc ap dung trong nghién ctru. Trén co s&
cac ly thuyét va nghién ctu truge, md hinh
nghién cau phu hgp duoc lya chon va phat
trién, truéc khi tién hanh phan tich thuc
nghiém.
3.1. Mé hinh nghién ciru
Khi nha kinh dwoc phat thai chii yéu tir
qué trinh tiéu thu ning hegng c6 ngudn gbc
khdng tai tao trong doi song san xuat va tiéu
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dung cta con nguoi. Quay nguoc tro lai, khi
nha kinh tac dong tiéu cuc dén doi séng san
XUat va tiéu ding cta con nguoi, bdi vi n la
nguyén nhan chinh gy ra & nhiém moi
truong va bién d6i khi hau (Harris & Roach,
2013). Tiéu thu nang hrong tai tao vira dam
bao hoat dong san xuat va tiéu ding tiép tuc
phat trien dé dap ung nhu cau vé hang hoa
dich vu ciia con ngudi, vira gép phan cai
thién chat lwong méi trudng hién nay. Do do,
tiéu thu nang hrong tai tao duoc xem la giai
phap chinh dé dam bao cai thién ca quy md
va chat lwong cua doi séng san xuat va tiéu
ding. Qua do, ta thay dugc mdi lién hé giita
tiéu thu nang lugng tai tao va phat thai khi
nha kinh.

Ngoai viéc tiéu thu nang hrong, trong qué
trinh san xuat va tiéu dung, hai yéu t6 quan
trong khac lon dugc xem xét, d6 1a con
ngudi va may moc thiét bi. O khia canh san
XUat, @6 chinh Ia ngudn lyc lao dong va vén.
Con ¢ khia canh tiéu dung, @6 chinh la luyc
luong tiéu thu va phuong tién tiéu thu.

Trén co s& nay, dé tai tiép can va khai
thac két hop hai mé hinh: (1) tic dong moi
truong IPAT cua Ehrlich va Holdren (1971)
va (2) md hinh ting truong kinh té tan cé
dién cuia Solow (1956).

Mo hinh IPAT dugc trinh bay dudi dang
cong thirc toan nhu sau:

I=PxAxT

Trong d6, I 1a 6 nhiém hay tac dong mdi
truong, P [a dan s6, A phan anh muc do san
XUAt va tiéu dung, va T I trinh d6 khoa hoc
cdng nghé trong san xuat va tiéu ding. Mo
hinh IPAT duoc Paramati & cong su (2017);
Raskin (1995); York & cong su (2003) ap
dung dé xac dinh cac nhan t6 anh huong dén
lwgng khi thai CO,. M6 hinh can ban nay
duoc Dietz va Rosa (1994, 1997) phét trién
thanh phién ban ngiu nhién, va duoc biét dén
rong rai Ia md hinh STIRPAT (Mo hinh tac
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dong ngau nhién dua trén hdi quy dan sé, su
sung tuc, va céng nghé).

Mo hinh ting truong kinh té tan co dién
dugc xay dung dé giai thich cho sy ting
truong kinh té théng qua viéc xem xét sy tich
liy von, ting truong lao dong (hoic dan sé),
va tién bo khoa hoc — ki thuat (cai thién ning
suat san xuat). Cot I6i cua md hinh chinh Ia
ham san xuét tan cb dién, thuong duogc trinh
bay dudi dang ham Cobb-Douglas:

V=AxK*xLF

Trong d6, Y Ia san lwong san xuat; K fa
quy md von; L a quy md lao dong (dan sé);
va A 1a yéu tb tong hop, phan &nh su dong
gop cuia cac nhan té khac, ciing nhu su két
hop giita cac nhan t6 (bao gom ca von va lao
dong) trong qua trinh san xuat gan véi trinh
do khoa hoc, cong nghé, k¥ thuat, va quan ly.

Tur céch tiép can trén, nghién ctu nay lua
chon céc bién sau dua vao md hinh nghién
cuu:

Phat thai khi thai nha kinh (ky hiéu:
GHG; don vi tinh: Nghin tain CO, quy doi).
Khi thai nha kinh gdm c6 cac khi CO,, CH,,
N,O, CFCs, va céc loai khi khac. N6 Ia bién
sb pht hop dé phan anh cho su 6 nhim/tac
dong moi truong gay ra bai hoat dong san
Xuat va tiéu ding ctia con nguoi.

Tiéu thu nang luwong tai tao (Ky hiéu:
REC; don vi tinh: TJ — té-ra-jun). Viéc tiéu
thu nang hrong tai tao vira dap tng cho hoat
dong san xuit va tiéu ding, vira gop phan
giam thai khi nha kinh.

Dan s6 (Ky hiéu: POP; don vi tinh:
nguoi). Dan s6 vira [a ngudn nhan hyc cua
qua trinh san xuit, vira la ngudn tiéu thu
hang héa dich vu cia nén kinh té.

Vén dau tu truc tiép nudc ngoai (Ky hiéu:
FDI; don vi tinh: USD gié so sanh 2015). FDI
la mot trong nhitng nguon hec vé& vén co vai
trd quan trong d6i voi qua trinh ting truong
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kinh té, nhat [a ddivéi cac quéc gia dang phat
trién (De Gregorio, 2005). FDI gén lién véi
cac du an diu tu san xuit mang tinh chat
chuyén giao trinh d6 khoa hoc, cong nghé, ki
thuat, va quan ly tir cAc nén kinh té phét trién
sang cac nén kinh té dang phat trién (Glass &
cong su, 2008; Kowalewski & Weresa, 2008;
Osano & Koine, 2016; Salim & cong su,
2017). Ngoai nhitng mat tich cuc, cac du an
FDI ciing giy ra nhitng anh huong tiéu cyc
d6i voi moi truong khi sir dung cac cong nghé
- ky thuat lac hau (Mabey & McNally, 1999;
Wartini, 2015; Zheng, 2019).

Tiép dén, thy vao két qua kiém tra cac dac
trung ctia cac chudi s6 liéu thoi gian, md hinh
phan tich dinh rgng duoc hra chon hop ly.

3.2..86 liéu

S6 ligu dugc thu thap tir t6 chic Ngan
hang thé gisi. B4i véi cac bién sb vé vén dau
tu truc tiép nudc ngoai (FDI), va dan sé, sé
liéu duoc thu thap trong giai doan 1990 - 2021
(32 quan sat). Trong khi d6, cac bién sb vé
Tiéu thu nang lrong taitao (REC) va Phat thai
khi nha kinh (GHG), s6 liéu chi san c6 lan
luge cho dén nam 2015 (26 quan sét, trong
giai doan 1990 - 2015) va 2019 (30 quan sét,
trong giai doan 1990 - 2019). Bé ddng bo sb
lisu vé mat thoi gian, ciing nhu dé ting sb
quan sat cho mau nghién cuu, tac gia ap dung
phuong phap ngoai suy xu thé di véi hai bién
s6 REC va GHG dén nam 2021.

Theo quan diém Lewis (1982), do chinh
Xac cua viéc ngoai suy xu thé va bd sung
muc thiéu déi vai hai chudi thoi gian REC va
GHG Ia rat cao vi ca hai hé s6 SMAPE va
MAPE déu nho hon nhiéu so véi mic 10%.
Do d6, két qua cua viéc bd sung muc thiéu
vao hai chudi nay la rat dang tin cay.

Ngoai ra cac bién sé c6 don vi khac nhau
& dang gié tri tuyét d6i. Dé gian don vé don
vi cua cac bién sd, sé lieu duoc chuyén sang

dang logarit ty nhién (co sb e). V&i viéc sir
dung sé liéu & dang logarit tw nhién trong md
hinh, tham sé duoc wdc Iwong VA giai thich
cho méi quan hé giita cac bién s, mang tinh
chat cuia hé s co gian.

3.3. Phwong phdp nghién ciru thuc nghi¢m

Theo Chatfield (2013), phan tich chudi
thoi gian duoc tién hanh theo cac budc sau:

Kiém dinh tinh ding: Viéc xac dinh céac
chudi thoi gian dimg hay khong dung la rat
quan trong vi chudi dirng mai ¢6 gia tri tng
dung thyc tién trong du bao, va phan tich hoi
quy giira cac chudi khong ding c6 thé dan
dén hoi quy gia mao (hay hdi quy vo nghia).
O budc niy, hai phuong phap kiém dinh
Dickey-Fuller mo rong (ADF) va Phillips-
Perron (PP) duoc chon ap dé xac dinh tinh
ding cua céac chudi thoi gian.

Ca hai phuong phap ADF va PP déu cho
thdy cac chudi 16-ga-rit co sé e cua FDI,
GHG, va REC déu co tinh dung khi iy sai
phan bac 1 (tich hop bac 1), riéng chudi cua
POP c6 tinh dirng & chudi ban dau (tich hop
bac 0) (Xem Bang 01.)

Chon mo6 hinh phan tich dinh leong:

Vi cac chudi khong dong thoi tich hop
bac 0 hoac bac 1, nén mo hinh dinh lugng
phti hop dugc lya chon 1a mé hinh tu héi quy
phan phéi tré (ARDL). Mat khac, mé hinh
ARDL ciling dugc danh gia la phu hop voi
mau c¢& nhé (Wooldridge, 2015).

Vi dé tai tap trung nghién ciru méi quan
hé gitra tiéu thu nang lugng tai tao (REC) va
phat thai khi nha kinh (GHG), nén m6 hinh
phan tich thuc nghiém dugc trinh bay gém
hai phuong trinh tong quat nhu sau:

LnREC, = nl+zp ao,LnGHG,_, +
52 _DnqunPDP + ¥ =p @a LnFDIL_ +
o 05 LnREC, . +uy,
(pt1)
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LnGHG, = By + Xr 2, B2pLnGHG, ., +
q:uﬁaq LnPOP,_ + X1Z; By LnFDI,_, +
Y5 B LnREC,_, + uy,
(pt2)
trong do:

oy, va By 1a cac hé sd chan; oy, g, Qay,

Agg, ﬁfp; E’Eq; E‘-#r; Vé- E’Es (V0| p1 q1 r, Vé. S
lan lwoc Ia cac bac tré cta LnGHG, LnPOP,
LnFDI, va LnREC; pm, gm, rm, va sm lan
legc fa bac tré téi vu cia LnGHG, LnPOP,
LnFDI, va LnREC ) la cac tham s6 phan &nh
méi quan hé giira cac bién sé trong mé hinh;

Ui, (VOi i = 1+ 2) [a cac phan du (hay sai sb
ngau nhién) trong mo hinh.

Chon d tré t&i vu: Vi dé giam su tuong
quan phan du va su tén kém bac tu do khong
can thiét, viec chon do tré tdi wu can duogc
thuc hién. Do tré t6i wu duoc chon dua trén
mét trong nhitng tiéu chi phd bién nhu: AIC
(tiéu chi thong tin Akaike), HQ (tiéu chi

thong tin Hanah-Quinn), va SC (tiéu chi

thdng tin Schwarz).

Trong md hinh ARDL héi quy bién
LnREC, d6 tré t6i uu cua cac bién LnGHG,
LnPOP, LnFDI, va LnREC lan lwot 1 3, 1, 0,
va 1 (xemBang 02.)

Véi @6 tré téi wu duoc xac dinh, phuong
trinh hdi quy ARDL tong quat (ptl) duoc
viét lai chi tiét nhu sau:

LnREC, = o, + o,,LnGHG, +

0, LNGHG, _; + 0o, LnGHG, _, +

g LNGHG, _; + 05, LnPOP, +

oz LnPOP,_; + . LnFDI, +

oz LnREC,_, + uy,

(ptl’)

Trong md hinh ARDL hdi quy bién
LnGHG, d6 tré tdi vu cua céc bién LnGHG,
LnPOP, LnFDI, va LnREC lan luot la 1, 0, O,
va 1 (gidng nhau & ca hai tiéu chi SIC va
QH) (Xem Bang 02.).
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Vé6i d6 tré toi wu duge xac dinh, phuong
trinh hdi quy ARDL tong quat (pt2) duoc
viét lai nhu sau:

LnGHG, = [ + B2y LnGHG,_, +

B3plnPOF, + B4y LnFDI, + Bz LnREC, +

Bs1LnREC,_; + uy,

(pt2’)

Tir két qua chay md hinh (xem Bang 03.),
phuong trinh héi quy déi véi bién LnREC
(pt]’) va dbi v6i LnGHG (pt2°) lan hroc
duoc viét lai v6i cac tham sé duoc ude ugng
nhu sau:

LnREC, = 4,376269 — 0,357184LnGHG, +
0,214006LnGHG, _, —

0,108059LnGHG, _, +

0,531652LnGHG, _, + 8,674383LnPOP, —
8,267582LnPOP,_, — 0,053952LnFDI, —
0,044021LnREC,_, + u,,

LnGHG, = —15,35778 +
0,806366LnGHG,_4 + 0,934213LnPOE. +
0,012442LnFDI, — 0,434548LnREC, +
0,467893LnREC,_; + Uy

Kiém dinh dong lién két: Néu cac chudi dong
thoi ¢6 tinh dimg khi chua ldy sai phan (tic
la chudi tich hop bac 0, 1(0)), thi viec hdi quy
gitta cac chudi duoc tién hanh theo phuong
phéap binh phuong bé nhit théng thuong
(OLS). Nhung néu khi cac chudi dong thoi
¢6 tinh dirng ¢ sai phan bac 1 (tac chdi tich
hop bac 1, 1(1)), hoac khi c6 ca nhiing chudi
tich hop bac 0 va nhitng chudi tich hop bac 1,
viéc hdi quy gitta cac chudi co thé xay ra
hién tugng hdi quy gia mao. Kiém dinh dong
lien két (dong tich hop) nham xac dinh cé
hay khong hién twong hdi quy gia mao giita
cac chudi. Khi giita cac chudi duge xac dinh
c6 @dng lign két, co nghia rang giira ching c6
mdi lién hé (can bang) dai han. O budc nay,
phuong phép kiém dinh dudng bao (Bounds
test) 1a lya chon hiéu qua cho mau nghién
cuu cd nho.
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Khi co6 dong lién két giira cac bién, md
hinh stra 161 (ECM) duoc lya chon dé phan
tich méi lién hé ngan han giira ching. V6i do
tré t6i wu da duoc xac dinh, cAc mé hinh stra
I6i (ECM) gin voi cac md hinh ARDL hoi
quy LnREC va LnGHG lan duoc duoc biéu
dién dudi dang phuong trinh nhu sau:

ALnREC, = A2 ALnGHG, +

A2 ALNGHG,—y + A5, ALnGHG,_; +

AgpALnPOPR. + ¢ ECT 4 + &y,
(ecml)

ALnGHG, = y5pALRREC, + @, ECT,—; + &5,
(ecm2)

Kiém dinh d6 pht hop va 6n dinh cua md
hinh: viéc kiém dinh nay duoc thuc hién voi
cac kiem dinh vé twong quan chudi, vé
phuong sai sai s thay ddi, vé bo sot bién, va
vé téng tich Iy phﬁn du.

Kiém dinh nhan qua: Day mot budc dé
xac dinh giita cac bién co bat ky mdi quan hé
nhan qua nao hay khong.

4. Két qua va ban luin
4.1. Kiém dinh tinh dong lién két
4.1.1. Kiém dinh dwong bao (Bounds test)

DPdi v6i md hinh ARDL, viéc kiém dinh
tinh dong lién két giira cac bién sé trong md
hinh dugc tién hanh théng qua Kiém dinh
duong bao (Bounds test) (Pesaran & Shin,
1998; Pesaran & cong su, 2001).

Két qua (xem Bang 04.) cho thiy, ddi voi
ca hai bién phu thuoc LnREC va LnGHG,
gid tri tuyét di cua ca gia tri F — thng ké
lon hon gia tri tuyét ddi cua gigi han trén
trong Kiém dinh duong bao (& ca mac y
nghia 10%, 5%, va 1%). Diéu ndy c6 nghia
rang trong ca hai md hinh ARDL (pt1 va pt2)
déu co tinh ddng lién két, tac 1a ton tai mdi
lién hé (can bang) dai han giita cac bién.

4.1.2. M6 hinh sira 16i (ECM) va méi lién hé
(can bang) ngan han

Khi két qua kiém dinh duong bao chi ra
tinh dong lién két giira cac bién, mo hinh stra
I6i (ECM) duoc xay dung dé phan anh moi
quan hé ning dong trong ngan han giira cac
bién, cling nhu toc do diéu chinh vé trang
thai can bang (dai han) cua bién phu thuoc
khi c6 bt ky ¢t sé nao dén tir bién giai thich
(Pesaran & Shin, 1998; Pesaran & cong su, 2001).

Khi duoc xét 1a mot bién phu thuoc (véi
md hinh ARDL va d6 tré téi uu dugc chon),
trong ngan han LnREC chi ton tai mdi lién
hé (can bang) véi LnGHG va LnPOP (xem
Bang 06.). Cu thé, lugng tiéu thy nang lwong
tai tao (REC) lan Iwot giam 0,357%, 0,424%,
va 0,532% khi rong phét thai khi nha kinh
(GHG) ting 1% lan luot & thoi diém hién tai,
mot nam trude, va hai nam trudc; trong khi
d6, khi dan sé (POP) tang 1% dan dén luong
tiéu thu niang lwong tai tao (REC) tang
8,674%. Va véi mic v nghia 5%, tit ca céac
tham s6 wdc lwong déu co ¥ nghia thong ké.
Ngoai ra, tham sé wdc hrong cua thuat ngi
stra 16i (hiéu chinh sai s6, ECT) ¢6 gia tri am
(-1,044) 1a dung ky vong Vvé diu, cho biét toc
do diéu chinh V& trang thai can bing cua
LnREC & mdi thoi ky rat lon.

Trong khi d6, LnGHG c6 mbi lién hé
ngan han chi véi LNREC (voi d6 tré tdi vu da
duoc chon, md hinh ECM khéng phan &nh
méi lién hé ngin han cia LnFDI va LnPOP
dbi voi LnGHG). Khi hrong tiéu thy ning
lrong tai tao tang 1% thi heong phat thai khi
nha kinh giam 0,435% (xem Bang 6). Tham
s uéc twong phan anh mdi lién hé nay cé y
nghia thong ké voi mirc ¥ nghia 5%. Vé tham
s6 wdc lwong cua thuat ngir sta 16i (ECT),
cho biét sau mdi thoi ky bién LnGHG c¢6 su
diéu chinh khoang 19,36% hudng Vé trang
thai can bang dai han.
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42. Kiém dinh sw phit hop va én dinh ciia
md hinh
4.2.1.Kiém dinh twong quan chudiciia phdn du
Bing phuong phap kiém dinh Breusch-
Godfrey, véi cach tiép can nhan tir Lagrange,
két qua (xem Bang 07.) cho thay phan du
trong ca hai md hinh ARDL hdi quy LnREC
va LnGHG déu khong c6 sy twong quan
chudi voi mic y nghia 5%.
4.2.2. Kiém dinh phwong sai sai sé thay doi
Bing phuong phap kiém dinh White, két
qua kiém dinh hién tuong phuong sai sai sd
thay doi trong mé hinh chi ra rang phuong
sai cua phan du (sai s6) trong md hinh Ia
dong nhat (xem Bang 07.).

4.2.3. Kiém dinh bo sot bién

Théng qua kiém dinh RESET (Regression
Equation Specification Error Test) cua
Ramsey (1969), két qua cho thay, voi muc y
nghia 5% ca hai mé hinh ARDL dugc Xac
dinh phu hgp (xem Bang 07.).

4.2 4. Kiéem dinh tong tich lity ciia phan duw

Két qua kiém dinh CUSUM cho biét tong
tich ity phan du ¢ ca hai mdé ARDL d6i voi
LnREC va LnGHG déu nam trong dai tidu
chuan véi mic y nghia 5% (xem Hinh 01.)

Nhing két qua kiém dinh chin doan phan
du cho thiy ca hai mé hinh ARDL c6 tinh 6n
dinh va phu hop trong udc lugng va phéan
tich.

LnREC

15

10

5

[0}

-5
-10
e 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020

— CUSUM 5% Significance

LnGHG

15

10

-10

-15
98 00 02 04 06 08

— CUSUM

10 12 14 16 18 20

5% Significance

Hinh 01. Két qua kiém dinh tong phan du tich liy (CUSUM)

Nguon: xi Iy s6 liéu bang phin mém EViews 12
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4.3. Kiém dinh quan hé nhin qud
43.1. Trong ngdn han

Tir két qua chay md hinh ARDL téng
quat, viéc xac dinh mdi quan hé nhan qua
ngan han dugc thuc hién théng qua kiém
dinh y nghia théng ké cua tham sé uéc ugng
(ca riéng biét lAn dong thoi), véi phuong
phap kiém dinh Wald hoic sir dung gia tri t-
thong ké tir két qua chay md hinh (xem Bang
03.)

(1) M6 hinh ARDL hdi quy LnREC (pt1)

- Bién LnFDI: v&i mitc y nghia 5%, tham
s6 wéc lwong cua  bién  LnFDI
(ctap = —0,053952) c6 y nghia thong ké.
Tuc I, trong ngan han c6 mdi quan hé nhan
qua mot chiéu tir LnFDI dén LnREC.

- Bién LnGHG: v6i d9 tré t6i wu 1a 3, mdi
quan hé nhan qua ngin han giita LnGHG va
LnREC duoc xac dinh dya trén két qua kiém
dinh Wald ddi voi cac tham sé woc hugng
lien quan dén LnGHG (ftzp, ©21, @22, VA

a23). Két qua kiém dinh Wald cho biét, gia
tri F-thong k& bang 5,114763 va gia tri p cua
né bang 0,0053. Nhu vay, véi mac ¥ nghia
5%, trong ngin han ton tai mdi quan hé nhan
qua mét chiéu tir LnGHG dén LnREC.

- Bién LnPOP: v6i @ tré téi wu 1a 1, mdi
quan hé nhan qua ngan han gitta LnPOP va
LnREC duoc xac dinh dua trén két qua kiém
dinh Wald d6i voi cac tham sé wéc hwong
lién quan dén LnPOP (ttap, ota;). Két qua
kiém dinh Wald cho biét, gia tri F-thong ké
bang 2,839810 va gia tri p cua nd la 0,0821.
Nhu vdy, véi mic y nghia 5%, trong ngan
han khong ton tai mdi quan hé nhan qua giira
LnPOP va LnREC.

(2) M6 hinh ARDL hdi quy LnGHG (pt2)

- Céc bién LnFDI va LnPOP: véi mic y
nghia 5%, c4c tham s6 wdc lwong cua LnFDI
va LnPOP (lan luot la B30 va Bao) khong co

y nghia thong ké. Do vdy, trong ngan han
khong ton tai mdi quan hé nhan qua tur
LnFDI va LnPOP dén LnGHG.

- Bién LnREC: v6i @6 tré t6i vu 1a 1, mdi
quan hé nhan qua trong ngan han giia
LnREC va LnGHG dugc xac dinh dua vao
két qua kiém dinh Wald di véi cac tham sb
wéc lrong lién quan dén LnREC (Bso va
Bs1). Két qua kiém dinh Wald cho biét, gia
tri F-thdng k& bing 4,082478 va gia tri p cua
né [ 0,0292. Nhu viy, cac tham sé wdc
lugng lién quan dén LnREC trong md hinh
ARDL téng quat ddng thoi co ¥ nghia théng
ké. Tuc 13, trong ngin han ton tai mdi quan
hé nhan qua mot chiéu tr LnREC dén
LnGHG.

Tém lai, tir két qua cua hai md hinh
ARDL hdi quy LnREC va LnGHG cho thiy
trong ngan han giita LAREC va LnGHG c6
mdi quan hé nhan qua hai chiéu.

4.3.2. Trong dai han

Tir két qua kiém dinh duong bao (Bounds
test), ca hai md hinh ARDL hoi quy LnREC
va LnGHG c6 tinh dong lién két (c6 méi lién
hé dai han). Trén co s nay, thdng qua kiém
dinh t ddi véi cac tham sé wdc hrong trong
phuong trinh hiéu chinh sai s (EC) (xem
Bang 05.), cac méi quan hé nhan qua trong
dai han déi v6i LaREC va LnGHG duoc Xac
dinh.

Déi voi LnREC, ta thiy chi c6 tham s
wéc lwong ciia LnFDI c6 ¥ nghia thong ké &
mirc ¥ nghia 5%, va c6 thém tham s6 gan voi
LnGHG c6 y nghia thong ké khi xét & muc y
nghia 10%. Nhu vay, & muc y nghia 5% chi
ton tai mbi quan hé nhan qua tir von dau tu
truc tiép nudc ngoai (FDI) dén tiéu thu ning
lrong tai tao (REC). Mdi quan hé nhan qua
dai han tir phat thai khi nha kinh (GHG) dén
tiéu thu nang lugng tai tao (REC) chi duoc
ghi nhan & mac y nghia 10%.
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D6i voi LnGHG, chi ¢6 tham sé wéc
lugng ctia LnPOP c6 ¥ nghia thong ké ¢ mirc
5%. Piéu ndy c6 nghia, trong dai han chi ton
tai méi quan hé nhan qua tir dan s (POP)
dén phat thai khi nha kinh (GHG).

5. Két ludn va ham y chinh sach

Ngoai hai bién tiéu thy ning lwong tai tao
va phét thai khi nha kinh, nghién ctru da chon
dua vao md hinh hai bién dan sé va von dau
tu tryc tiép nudc ngodi. MO hinh tu hdi quy
phan phéi trd (ARDL) duoc lya chon la cong
cu phan tich dinh lwong ddi voi cac chudi
thoi gian, nham kham pha méi quan hé giira
cac bién. Cuy thé, nghién cau xay dung hai
mod hinh ARDL dé hdi quy REC va GHG
duéi dang 16-ga-rit co s6 e. Clng Vvéi do,
kiém dinh duong bao duoc tién hanh dé xac
dinh mdi lién hé dai han giira cac bién. Két
qua cho thay ca REC va GHG déu c6 mdi
lién hé (can bang) dai han véi cac bién sb
con lai (dan sé va FDI).

Nghién ctru ciing da chi ra mdi quan hé
nhan qua hai chiéu trong ngan han giita REC
vd GHG. R& rang, véi chiéu tr REC dén
GHG, ting tiéu thu ning hrong tai tao dan
dén giam phét thai khi nha kinh. Piéu nay
gop phan khing dinh sy phd hop cua chinh
sach khuyén khich tiéu thy niang hrgng tai tao
tai Viét Nam. Do d6, Viét Nam can tiép tuc
phat huy céc chinh séach khuyén khich tiéu
thu nang hrong tai tao.

O chiéu nguoc lai, rong phat thai khi nha
kinh c6 nhiing tac dong khac nhau ddi Voi
tiéu thu nang lugng téi tao ¢ nhiing thoi ky
khac nhau. Pay la diém can duoc lam 18 ¢
cac nghién ctru trong tuong lai, dé lam co s
cho cbng tac hoach dinh chinh sach nang
luong va moi truong.

Trong dai han, nghién ctu chi cho thiy
hai mdi quan hé nhan qua, do 1a (1) tac dong
am tir v6n dau tu tryc tiép nudc ngoai dén
tiéu thu nang luong tai tao, va (2) tac dong
dwong tr quy mo dan s6 dén phat thai khi
nha kinh. Tt day, ham y chinh sach duoc rut
ra la: - can chd trong hon vé viéc chon loc,
thu hat cac du an dau tu truc tiép nude ngoai
gan Véi tiéu thy nang hrong tai tao; - khi quy
mo dan sb ting, kéo theo quy mo san xuit va
tiéu ding cua nén kinh té tang, do d6 dé kim
him va ddi chidu xu hudng phét thai khi nha
kinh, can xay dung va thuc thi nhiéu hon cac
chinh sach tiéu chudn méi truong trong san
Xuat va tiéu dung. Ngoai ra, ciing can co
chién lwoc dé dinh hudng va thay d6i nhan
thirc cua nguoi dan vé chat lwong hang hoa,
dich vu gan vai tiéu chi vé hrong phét thai
khi nha kinh.

Va két qua cua céc kiém dinh chan doan
phin du cho thiy céc tin hiéu tét vé do phu
hop va 6n dinh ctia m6 hinh. Pay 14 co so dé
str dung mé hinh cho viéc dy bao vé tiéu thu
nang luong tai tao va phat thai khi nha kinh
tai Viét Nam.

TAI LIEU THAM KHAO

Anand, P., & Seetharam, K. (2010). Climate change and living cities: Global problems with
local solutions. In Climate change and sustainable urban development in Africaand Asia

(21-35). Springer.

Berger, A., & Tricot, C. (1992). The greenhouse effect. Surveys in geophysics, 13(6), 523-549.
Chatfield, C. (2013). The analysis of time series: theory and practice. Springer.

Chien, F., & cong su. (2022). The role of renewable energy and urbanization towards
greenhouse gas emission in top Asian countries: Evidence from advance panel
estimations. Renewable energy, 186, 207-216.

40



TAP CHI KHOA HOC KINH TE - SO 11(02) 2023 - 2024

Choi, E., & cdng su. (2010). An empirical study of the relationships between CO2 emissions,
economic growth and openness.

Clottey, S. A., & cong su. (2018). Renewable energy consumption and economic growth:
Evidence from Vietnam. European Scientific Journal, 14(36), 1857-1881.
Dang, P. T., & Akkemik, K. A. (2022). GreenhOuse gas emissions in Vietnam: an analysis

based on a social accounting matrix with firm heterogeneity. International Review of
Applied Economics, 1-27.

De Gregorio, J. (2005). The role of foreign direct investment and natural resources in
economic development. Springer.

Dietz, T., & Rosa, E. A. (1994). Rethinking the environmental impacts of population, affluence
and technology. Human ecology review, 1(2), 277-300.

Dietz, T., & Rosa, E. A. (1997). Effects of population and affluence on CO2 emissions.
Proceedings of the National Academy of Sciences, 94(1), 175-179.

Ehrlich, P. R., & Holdren, J. P. (1971). Impact of Population Growth: Complacency concerning
this component of man's predicament is unjustified and counterproductive. science,
171(3977),1212-1217.

Glass, A., & cong su. (2008). The role of foreign direct investment in international technology
transfer. International handbook of development economics, 2, 137-149.

Harris, J. M., & Roach, B. (2013). Environmental and natural resource economics: A
contemporary approach. ME Sharpe.

Ho, H.-X. T. (2018). Forecasting of CO2 emissions, renewable energy consumption and
economic growth in vietnam using grey models. 2018 4th International Conference on
Green Technology and Sustainable Development (GTSD),

Jaforullah, M., & King, A. (2015). Does the use of renewable energy sources mitigate CO2
emissions? A reassessment of the US evidence. Energy economics, 49, 711-717.

Jain, P. (1993). Greenhouse effect and climate change: scientific basis and overview.
Renewable energy, 3(4-5), 403-420.

Judkins, R. R., & cong su. (1993). The dilemma of fossil fuel use and global climate change.
Energy & Fuels, 7(1), 14-22.

Karl, T. R., & Trenberth, K. E. (2003). Modern global climate change. science, 302(5651),
1719-1723.

Kowalewski, O., & Weresa, M. A. (2008). The role of foreign direct investment in the
economy. Rainer Hampp Verlag Minchen.

Kweku, D. W., & cong su. (2018). Greenhouse effect: greenhouse gases and their impact on
global warming. Journal of Scientific research and reports, 17(6), 1-9.

Le, T. H. (2022). Connectedness between nonrenewable and renewable energy consumption,
economic growth and CO2 emission in Vietnam: New evidence from a wavelet analysis.
Renewable energy, 195, 442-454.

Lewis, C. D. (1982). Industrial and business forecasting methods: A practical guide to
exponential smoothing and curve fitting. Butterworth-Heinemann.

41



TRUONG DAl HOC KINH TE - DAl HOC DA NANG

Lin, B., & Moubarak, M. (2014). Renewable energy consumption—economic growth nexus for
China. Renewable and Sustainable Energy Reviews, 40, 111-117.

Luu, D. H., & Nguyen, T. H. L. (2009). Renewable energy policies for sustainable development
in Vietnam. VNU Journal of Science: Earth and Environmental Sciences, 25(3).

Mabey, N., & McNally, R. (1999). Foreign direct investment and the environment. Godalming,
Surrey: WWF-UK.

Menyah, K., & Wolde-Rufael, Y. (2010). CO2 emissions, nuclear energy, renewable energy
and economic growth in the US. Energy Policy, 38(6), 2911-2915.

Minh, T. B., & cong su. (2023). Relationship between carbon emissions, economic growth,
renewable energy consumption, foreign direct investment, and urban population in
Vietnam. Heliyon.

Mitchell, J. F. (1989). The “greenhouse” effect and climate change. Reviews of Geophysics,
27(1),115-139.

Moslehpour, M., & cdng su. (2022). Economic and tourism growth impact on the renewable
energy production in Vietnam. Environmental Science and Pollution Research, 29(53),
81006-81020.

Nawaz, M. A., & cong su. (2021). Trilemma association of energy consumption, carbon
emission, and economic growth of BRICS and OECD regions: quantile regression
estimation. Environmental Science and Pollution Research, 28, 16014-16028.

Nguyen, K. Q. (2007). Wind energy in Vietnam: Resource assessment, development status and
future implications. Energy Policy, 35(2), 1405-1413.

Nguyen, V. C. T., & Le, H. Q. (2022). Renewable energy consumption, nonrenewable energy
consumption, CO2 emissions and economic growth in Vietham. Management of
Environmental Quality: An International Journal, 33(2), 419-434.

Olabi, A., & Abdelkareem, M. A. (2022). Renewable energy and climate change. Renewable
and Sustainable Energy Reviews, 158, 112111.

Omri, A. (2014). An international literature survey on energy-economic growth nexus:
Evidence from country-specific studies. Renewable and Sustainable Energy Reviews, 38,
951-959.

Osano, H. M., & Koine, P. W. (2016). Role of foreign direct investment on technology transfer
and economic growth in Kenya: a case of the energy sector. Journal of Innovation and
Entrepreneurship, 5, 1-25.

Paramati, S. R., & cong su. (2017). The effects of tourism on economic growth and CO2
emissions: a comparison between developed and developing economies. Journal of Travel
Research, 56(6), 712-724.

Pesaran, H. H., & Shin, Y. (1998). Generalized impulse response analysis in linear multivariate
models. Economics letters, 58(1), 17-29.

Pesaran, M. H., & cong su. (2001). Bounds testing approaches to the analysis of level
relationships. Journal of applied econometrics, 16(3), 289-326.

Ramsey, J. B. (1969). Tests for specification errors in classical linear least-squares regression
analysis. Journal of the Royal Statistical Society Series B: Statistical Methodology, 31(2),
350-371.

42



TAP CHI KHOA HOC KINH TE - SO 11(02) 2023 - 2024

Raskin, P. D. (1995). Methods for estimating the population contribution to environmental
change. Ecological economics, 15(3), 225-233.

Salim, A., & cong su. (2017). Foreign direct investment and technology spillover in Iran: The
role of technological capabilities of subsidiaries. Technological Forecasting and Social
Change, 122, 207-214.

Sarkar, S. K. (2018). Marine Algal Bloom: Characteristics, Causes and Climate Change
Impacts (Vol. 4). Springer.

Smith, J. B., & cdng su. (2001). Vulnerability to climate change and reasons for concern: a
synthesis. Climate change, 913-967.

Solow, R. M. (1956). A contribution to the theory of economic growth. The quarterly journal
of economics, 70(1), 65-94.

Tang, A. Q., & Mizunoya, T. (2021). A Study on Selecting Greenhouse Gas Reduction
Options: A Simulation Analysis for Vietnam. Sustainability, 13(24), 13530.

Tang, C. F., & cong su. (2016). Energy consumption and economic growth in Vietnam.
Renewable and Sustainable Energy Reviews, 54, 1506-1514.

Taylor, F. (1991). The greenhouse effect and climate change. Reports on Progress in Physics,
54(6), 881.

Tien, N. H., & cong su. (2019). Sustainable development and environmental management in
Vietnam. International Journal of Research in Finance and Management, 3(1), 72-79.
TTCP. (2022). Quyét dinh sé 687/0P-TTg ciia Thii twéng Chinh phii: Phé duyét Dé dn Phdt
trién kinh e tuan hoan o Viét Nam. Retrieved from

https://vanban.chinhphu.vn/?pageid=27160&docid=205921

Twidell, J. (2021). Renewable energy resources. Routledge.

Vo, T. A. N, & Tran, T. K. (2022). Climate change and rural vulnerability in Vietnam: An
analysis of livelihood vulnerability index. Human and Ecological Risk Assessment: An
International Journal, 28(3-4), 326-353.

Wartini, S. (2015). The Impacts of Foreign Direct Investment to the Environment in
Developing Countries: Indonesian Perspective. Indonesian J. Int'l L., 13, 296.

Wooldridge, J. M. (2015). Introductory econometrics: A modern approach. Cengage learning.

Yamamoto, A., & cong su. (2022). Assessing the costs of GHG emissions of multi-product
agricultural systems in Vietnam. Scientific reports, 12(1), 18172.

York, R., & cdng su. (2003). STIRPAT, IPAT and ImPACT: analytic tools for unpacking the
driving forces of environmental impacts. Ecological economics, 46(3), 351-365.

Yoro, K. O., & Daramola, M. O. (2020). CO2 emission sources, greenhouse gases, and the
global warming effect. In Advances in carbon capture (3-28). Elsevier.

Zheng, Y. (2019). Foreign direct investment in China. Handbook on the International Political
Economy of China, 61-75.

43



TRUONG DAl HOC KINH TE - DAl HOC DA NANG

PHU LUC BANGBIEU
Bing 01. Két qua kiém dinh tinh dirng bang hai phwong phap ADF va PP

Kiém dinh ADF Kiém dinh PP )
Cip dp
Gia tri | Gia trj t¢i hgn ¢ | Gia tri | Gia tri t6i han & | (jch hop
thong ké | mikc y nghia 5% | thong k& | mikc y nghia 5% )
LnPOP
gg;’o' ban | o 024067+ | 2086225 -4.837496% | -2.960411 1(0)
LnFDI
gg:‘o' ban | 07708 | 2063972 2543604 | -2.960411
- : 1(1)
Chudi sai | ) 1>3064% | 2963972 -3052733* | -2,063972
phan bac 1
LnGHG
ggl‘jo' ban | 087334 | 2067767 0126546 | -2.960411
- : 1(1)
Chuoi —sai| o oog05% | 2067767 -11,43629% | -2.963972
phan bac 1
LnREC
ggﬁo' ban | 1 464481 -0363192 | -2.960411
_ 22963972 I(1)
Chuol sai| ; 2n0007s -2155184* | -2.963972
phén bac 1

Ngudn: xir Iy s6 liéu bang phin mém EViews 12

Ghi chd: * biéu thi bac bo gia thiét HO (HO: chudi c6 nghiém don vi, tic la khdng ding) voi

cac muirc y nghia tuong (tng

Bdng 02. Chon do 1ré t6i wu ciia cde bién

Trong md hinh héi quy bién LnREC (pt1)

LnGHG | LnPOP | LnFDI | LnREC
Theo tiéu chuan thong tin Akaike (AIC) 3 1 0 1
Theo tiéu chuan thong tin Schwarz (SIC) 3 1 0 1
Theo tiéu chuan thdng tin Quinn-Hanna (QH) 3 1 0 1

Trong md hinh héi quy bién LnGHG (pt2)
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LnGHG | LnPOP | LnFDI | LnREC
Theo tiéu chuan thong tin Akaike (AIC) 1 0 3 3
Theo tiéu chuan thdng tin Schwarz (SIC) 1 0 0 1
Theo tiéu chuan thong tin Quinn-Hanna (QH) 1 0 0 1
Ngudn: xir ly sé liéu bang phan mém EViews 12
Bing 03. Két qud chay hai mé hinh ARDL tong quat
Déi véi bién LnREC
Bién Tham sé | Gia tri wée lwong | Sai s6 chuian | Giatri thong ké t | Giatri p

0y 4,376269 14,46346 0,302574 0,7653
LnGHG, o -0,357184 0,143874 2482615 | 0,0220*
LnGHG,_, oy 0,214006 0,183935 1,163489 0,2583
LnGHG,_, Qoa -0,108059 0,167108 -0,646641 0,5252
LnGHG,_; Qsg 0,531652 0,161373 3294559 |  0,0036*
LnPOE R3g 8,674383 4,189735 2,070390 0,0516
LnPOF_, 3y -8,267582 3,665417 -2,255564 0,0355*
LnFDI, Qg -0,053952 0,017979 -3,000915 0,0071*
LnREC, 4 Ogq -0,044021 0,177191 -0,248438 0,8063

Déi voi bién LnGHG

B -15,35778 8,905954 -1,724439 0,0970
LnGHG,_, B2 0,806366 0,107453 7504343 0,0000*
LnPOP, Bao 0934213 0582773 1603049 | 01215
LnFDI, Bag 0,012442 0,018852 0,660007 0,5153
LnREC, Bso -0,434548 0,204825 -2,121556 | 0,0440*
LnREC,—4 Bs1 0,467893 0,185992 2,515659 0,0187*

Ngudn: xir ly sé liéu bang phan mém EViews 12

Ghi chu: * biéu thi gia tri p nhé hon muic ¥ nghia 5%, tirc tham sé udc lugng co y nghia thong

ké
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Bing 04. Két qua kiém dinh tinh dong lién két trong hai mé hinh héi ARDL

Bién phu thugc LnREC

Gia tri F-thong ké Muc y nghia Gi6i han dudi, 1(0) Gidi han trén, I(1)
10% | 2,676 3,586
8,535860* 5% | 3,272 4,306
1% | 4,614 5,966

Bién phu thuoc LnGHG

Gia tri F-thong ké Muc y nghia Gi6i han dudi, 1(0) Gidi han trén, I(1)
10% | 2,676 3,586
24,20365* 5% | 3,272 4,306
1% | 4,614 5,966

Ngudn: xir ly s6 liéu bang phin mém EViews 12
Ghi chi: * biéu thi cho viéc bac bo gia thiét HO (HO: khong c6 dong lién két)

Bing 05. Két quad wéc heong moi lién hé dai han tir kiém dinh dwong bao

Trong md hinh ARDL hbi quy bién LnREC (pt1)

Bién Gia tri tham s6 wée lwong | Sai s6 chuan | Giatri thongkét | Giatri p
Hé sb chan 4,191744 13,92465 0,301030 0,7665
LnGHG 0,268591 0,150555 1,784009 0,0896
LnPOP 0,389649 0,858854 0,453685 0,6549
LnFDI -0,051678 0,015886 -3,252985 0,0040*

Trong md hinh ARDL hdi quy bién LnGHG (pt2)
Hé sb chan -79,31335 16,76409 -4,731145 0,0001*
LnREC 0,172207 1,141031 0,150922 0,8812
LnPOP 4,824631 1,753869 2,750851 0,0109*
LnFDI 0,064258 0,101512 0,633002 0,5325

Ngudn: Xir ly s6 liéu bang phan mém EViews 12

Ghi ch: * biéu thi cho truong hop cac tham sé udc lwong c6 ¥ nghia thong ké véi mirc ¥ nghia

5%
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Bing 06. Két qud chay mé hinh ECM

Déi véi bién phy thusc LnREC

Bién Tham sé | Gia tri wée lwong | Sai sé chuan | Giatri théng ké t | Gia tri p
ALnGHG, Asp -0,357184 0,102725 -3477100 | 0,0024*
ALnGHG,_, Aoy -0,423593 0,125081 -3,386560 | 0,0029*
ALnGHG,_ Aas -0,531652 0,127653 -4,164820 | 0,0005*
ALnPOPR, Azp 8,674384 1,265542 6,854282 | 0,0000*
ECT,_, @ -1,044021 0,145885 -7,156477 | 0,0000*

Déi véi bién phy thuoc LnGHG
ALnREC, Y, -0,434548 0,139368 -3,117991 | 0,0045*
ECT,._4 @5 -0,193634 0,016343 -11,84826 | 0,0000*

Ngudn: xir ly sé liéu bang phan mém EViews 12

Ghi chu: * biéu thi cho viéc bac bo gia thiét Hy (Ho: tham s ude lwong bang khong) vai mirc y

nghia 5%

Bing 07. Két qua kiém dinh chdn dodn phan dw ciia mé hinh

Kiém dinh twong quan chudi ciaphan dw | Gia tri F-théng ké Xac suit
(Gia thiét Ho: khong c6 tuong quan chudi)

Mo hinh ARDL ddi v6i LnREC 0,845528 0,4878*
Mb hinh ARDL ddi véi LnGHG 1,153399 0,3498*
Kiém dinh phuong sai sai s thay doi

(Gia thiét Ho: phuong sai sai s6 dong nhat)

Mb hinh ARDL ddi v6i LnREC 2,849452 0,0574*
Mo hinh ARDL d6i véi LnGHG 1,493863 0,2744*
Kiém dinh RESET Ramsey

(Gia thiét Ho: mo hinh dugc xac dinh hop 1Y)

M5 hinh ARDL di véi LnREC 2,278391 0,1476*
Mo hinh ARDL ddi véi LnGHG 1,915808 0,1791*

Ngudn: xir Iy sé liéu bang phan mém EViews 12

Ghi ch: * biéu thi cho truong hop khong thé bac bo gia thiét Ho véi muc v nghia 5%
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