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Tom tat:

Cdc quoc gia da c6 chién lwoc dé trién khai nang leong tdi tao trong nhitng nam gan day. Muc
tiéu chinh ciia chién lugc mdi nay khong chi la tham gia giam phat thai khi nha kinh va ton
trong cdac cam két quoc té vé bdo ve maoi truong ma con co thé giam sw phu thugc vao nang
luvong bang cach kich thich san xudt nang leong sach, dam bdo an ninh nang luong va cho
phép tiép cin rong rai nang lwong o khu viee nong thon. Nghién ciru kiém tra moi quan hé giita
tang trucng kinh té, nang lwong tdi tao, khi thai CO,va ddu chan vt chat bang cach sur dung
dir lieu hang nam cua cac thi truong moi néi Dong Nam A tir ndm 2000 dén nam 2021. bé
kiém tra moi quan hé nhan qua giita tang truong kinh té va 6 nhiém moi truO’ng nghlen cuu su
dung mé hinh PVAR theo phuwong phap hoi quy GMM. Nghién ciru nay co thé déng gép vao cdc
nghién ciru thuc nghiém cu thé: Thir nhdt, nghién ciru nhdan manh sw danh doi giira ting trieong
kinh té va bién doi khi hdu, 6 nhiém méi truong ¢ cdc thi truong méi noi. Thir hai, Tang cwong
S dung rong rdi cac nguon nang lugng tai tao theo tirng giai doan, su can thiét ciia cac quy
trinh va quy trinh san xudt sach hon la can thiét vi khéng khi va cac chi sé sinh thdi khac ciing
6 thé bi anh hwong boi mire do so dung cac ngu(;n nang lwong tai tao hién tqi.

Tir khéa: O nhiém moi truong, diu chan vat chat, PVAR, ning lugng tai tao, Dong Nam A.
Ma JEL: C23, G32, G34.

Renewable energy, material footprint, economic growth and environmental pollution in
Southeast Asia emerging markets

Abstract:

Countries have had strategies to deploy renewable energy in recent years. The main goal of
this new strategy is not only to participate in reducing greenhouse gas emissions and respect
international commitments on environmental protection, but also to reduce energy dependence
by stimulating energy production, ensuring energy security and allowing widespread access
to energy in rural areas. The study examines the relationship between economic growth,
renewable energy, CO2 emissions and material footprint by using annual data for Southeast
Asian emerging markets from 2000 to 2021. To test the causal relationship between economic
growth and environmental pollution, the research employs the PVAR model using the GMM
regression method. This study can contribute to specific empirical studies: (i) the study
emphasizes the trade-off between economic growth and climate change and environmental
pollution in emerging markets, (ii) increasing the widespread use of renewable energy sources
in stages, the need for cleaner production processes and processes is necessary because air
and other ecological indicators can also affected by the current level of use of renewable
energy sources.

Keywords: Environmental pollution, material footprint, PVAR, renewable energy, Southeast
Asia.

JEL Codes: C23, G32, G34.
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1. Giéi thiéu

Cudc cach mang cong nghiép da thanh hién thyc trén thé gidi vao dau thé ky 19, da mo rong nhu cau nang
lwong vi cac hoat dong san xuat kinh doanh ciia cac nén kinh té mai ndi can lugng ning luong khong 16. Bé
dap g cac yéu cau clia hé thong san xuat va thiic dy ting truong kinh té (GDP) ¢ nhidu qubc gia khac
nhau, viéc sir dung cac nhién li€u hoa thach, than va dau thai ra mot lugng 16n khi nha kinh va thac déy bién
ddi khi hau. Viéc dot chay cac nhién liéu hoa thach tao ra nhiéu loai 6 nhiém khong khi xung quanh nhu cac
loai khi doc khac nhau, dién hinh 1a phat thai carbon dioxide (CO,), lam suy yéu méi trudng, ting cuong
hi€u tng nha kinh va gay ra hién tugng nong 1én toan cau. Nhu cau nang lugng ngay cang tang thuc day ting
truong kinh té, nhung viéc sir dung nang luong ciing 1a ngudn gde ciia viée thai khi nha kinh, gay tac dong
tiéu cuc dén tinh bén vimng ciing nhu tiém 4n bién d6i khi hau toan cau. Nhitng hanh vi tiéu thu tai nguyén
mot cach khong kiém soét 1a nguyén nhan chinh gy ra ba cudc khung hoang khi hau hanh tinh, chang han
nhu mat da dang sinh hoc, can kié¢t tai nguyén va suy thoai sinh thai. Viéc tinh toan thich hop tac dong moi
trudng cua viée tiéu thu tai nguyén thién nhién 1a bét budc dé do luong tién trinh cta cac qudc gia hudng
t6i dat dwoc Muc tiéu phat trién bén vimg (SDG) 13 “tiéu dung va san xuat tai nguyén co trach nhiém”. Bién
phap dang tin cay la quan 1y tai nguyén thién nhién duoc diéu chinh theo thwong mai (déu chan vat chét dua
trén muc tiéu thy lam dai dién (Arora & Mishra, 2021; Lenzen & cdng su, 2022).

Cung véi nhu cau nang luong khong 16 va tdc do tang truong nhanh chong, nhimg thach thirc vé moi
truong dang budc hau hét cic nén kinh té phai huéng dén cic ngudn ning lugng thay thé. Nhing ngudn
ning luong thay thé nay s& dap ing nhu ciu ning lwong ngiy cang ting ciing nhu cai thién chét lugng moi
truong trén toan cAu. Cung véi do, viéc dat dugc cac muc ti€u phat trién bén virng, mot trong nhiing muc tiéu
1a cung cap cac ngudn ning luong sach va gia ca phai ching bang cach khuyén khich sy dong gop cua ning
luong tai tao, ting cudng dong gdp von cho cac du an ning luong xanh s& kha thi trong giam luong khi thai,
huéng dén phat trién bén viing. Pic diém chung cua cac ngudn nang lugng téi tao nhu thity dién, ning luong
mat troi, giod, sinh khoi, thuy triéu, nhién liéu sinh hoc va dia nhiét déu dugc danh gia la sach, ty nhién va
than thién v&i moi trudng, phit hop ting trudng kinh té bén viing trong tuong lai (Apergis & cong su, 2017).

Céc hoat dong ctia con ngudi véi dinh hudng tang truong kinh té dudng nhu 12 mdi de doa ddi véi hé sinh
thai da duoc kiém nghiém & cac nude phat trién va dang phat trién (Mujtaba & cong su, 2022). Bat chip
moi nd luc cua cac nha hoach dinh chinh sach va nhitng nguoi bao vé mdi truong, mirc phat thai carbon trén
toan thé gisi da tang 1,4% trong nam 2017. V& mit tuyét dbi, mirc ting ndy wdc tinh 1a 460 tri¢u tin. Trong
tong luong phat thai 6 nhidm, ty trong cta cac khu vuc dang phat trién van cao hon déng ké so véi cac nudc
phat trién (Acheampong, 2019). Theo bao céo ciia OECD (2018), tir nim 2011 dén 2015, thu nhap binh quan
dau ngudi & cac nuwdc chau A méi ndi ting voi toe do 7,1% mdi nam va ¢ kha ning ting véi toc do 6,3%
mdi nim trong 5 nam téi. Mirc thu nhép binh quan dau nguoi tang 1én do chuyén ddi co ché chinh sach da
cai thién mirc séng ciia ngudi dan, tir 46 c6 thé 1am thay ddi cac yéu t6 nhan khau hoc nhu tudi tho va ty 18
sinh. Do ¢6 nhiéu co hdi viéc 1am, mat d6 dan sb & cac thanh phd cong nghiép 16n & Pong Nam A di ting
1én véi toe do dang ké, tir 6 1am ting muc tiéu thu ning luong khong tai tao nhu dau tho, khi tw nhién va
than da ¢ cac thi trudng méi ndi. Su két hop gitra cac chuyén ddi kinh té va nhan khau hoc da thuc day qua
trinh mo rong kinh té, nhung viéc sir dung ngay cang nhiéu cac ngudn nang luong chira nhiéu carbon duong
nhu 14 chit xuc tic 1am ting d4u chan sinh thai & cac nudc dang phat trién 6 Dong Nam A. Trong danh sach
10 thanh phé 6 nhidm nhét thé gidi co téi 7 thanh phd nam & khu vue Nam A (Shahzad & cong su, 2020;
Nathaniel & cong sy, 2020). Mot giai phap kha thi khac dé cai thién chat lugng moi truong 1a giam mirc
tiéu thu nang lugng trong hoat ddng san xuat dé co thé giam thiéu tac dong c6 hai cia ning luong dén chit
luong moi truong (Mujtaba & cong su, 2022). Chinh phu phai tao diéu kién thuan loi cho hoat dong nghién
cuiru va phat trién nang lugng tai tao. Mit khac, vi€c st dung rong rdi va khong ngirng nhién li€u hoa thach
trong cac hoat dong kinh té c6 thé tiép tuc dit ra nhirng thach thirc lau dai d6i v6i sy mat can bang sinh thai
(Zafar & cong sy, 2019).

Ngay nay, vi muc tiéu bén viing, tang truong kinh té khong thé tach roi khoi van dé suy thoai méi truong
va phai dat duoc bang cach tinh dén cac tic dong khac nhau cua cac hoat dong kinh té ddi v6i moi truong.
Mot trong nhitng mdi quan tdm 16n vé méi trudng 14 su néng 1én toan cau do sy tich tu khi nha kinh. Trén
thuc té, nganh nang lugng, dua trén viéc ti€u thu nhién liéu hoa thach, nguyén nhan chinh tao ra céc loai khi
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nay, di trai qua nhitng thay d6i vé co cdu vé hiéu qua sir dung ning luong trong nhitng nim gan day bang
cach dua vao str dung ning luong tai tao. Cac tai liéu cho ring cac giai phap ning luong tai tao vuot trdi hon
so v6i nhién liéu hoa thach vi ching gay it anh hudng xau cho méi trudng ma khong lam can tré qua trinh
tang truong cua nén kinh té (Sarkodie & Strezov, 2019; Jebli & cong su, 2019; Shahbaz & cong su, 2019;
Destek & Sinha, 2020). Trén co so tinh hinh thuc t& va cac nghién ctru thuc nghiém, nghién ciu ndy xem
xét mbi quan hé giita nang luong tai tao, dau chan vét chat, 6 nhiém mai trudng va ting trudng kinh té ciia
cac qubc gia Pong Nam A. Phan con lai ciia nghién ctru bao gdm phan 2, cung cép cai nhin téng quan vé
cac nghién ctru lién quan; phan 3 trinh bay dir liéu va phuong phap nghién ctru. Phan 4 thao luan vé két qua.
Phan 5 két luan nghién ctru va dua ra cac khuyén nghi chinh sach nham ting cuong d6i méi xanh, chuyén
d6i nang lugng tai tao va ting truong kinh té.

2. Cac nghién ctru moi lién hé giira cac hoat dong kinh té va méi truong

Ly thuyét dudong cong méi truong EKC cho thay co giai doan dau va giai doan sau clia qua trinh phét
trién kinh té. Cac giai doan dau dugc xéc dinh kha nang tai tao hé sinh thai giam dan do hau qua cua viéc
sir dung nhiéu tai nguyén dan dén déu chan sinh thai va 6 nhiém gia ting. Céc giai doan dau c6 lién quan
dén cac quy dinh méi truong 10ng 1éo va kha nang chi tra thap cho viée bao ton mdi truong. Cac giai doan
sau duoc dic trung boi viée giam thiéu suy thoai méi trudng do phd bién cong nghé sach va d6i moi, nhan
thirc vé méi truong ctia xa hoi, hiéu qua va chat lugng thé ché lién quan dén viée ting mic thu nhap (Leal
& Marques, 2022).

Tiéu thu nguyén heu toan cau tiép tuc ting trong nhung thap ky gan day, voi toc do tang truong nhanh
hon trong nhiing nim gan day. Trude nhiing lo ngai sdu sic xung quanh viéc st dung tai nguyén khong bén
vitng, nén kinh té tudn hoan véi viéc st dung ning luong tai tao da dwoc dé xuat nhu mot giai phéap thay
thé cho mé hinh truyén théng vé san xuét, tiéu diing va thai bo. Nén kinh té tuan hoan nham muc dich giam
lwong nguyén liu tho dau vao va chat thai dau ra, dong thoi duy tri ting truong kinh t&. Mt khac, mdi quan
hé tiéu cyc gitra tang truong kinh t€ va 6 nhidm méi truong ciing dién ra dic biét 1a cac qubc gia dang phat
trién (Geissdoerfer & cong su, 2017; Shuai & Zhongying, 2009).

San xudt dong vai trd quan trong trong su phat trién kinh té toan cau nhung n6 ciing gop phan gy ra mot
phan 16n 6 nhiém moi trudng va anh huong dén sirc khoe con ngudi. Dic biét, 6 nhiém khong khi thong qua
phat thai tir cic hoat dong san xuét 1a nguyén nhan chinh lam ting tac dong maéi truong. Vi vay, can phai
diéu chinh cac chién lugc san xuat dé giam b6t ganh nang cho méi truong trong khi van duy tri sy dong gop
quan trong ctia nganh san xuat vao sy giau co ctia nén kinh té. Can ¢é cac phuong phap va cong cu phit hop
nham xéc dinh cac bién phap kha thi giup giam muc tiéu thu ning lugng va tai nguyén trong hé théng san
XUét (Gutowski & cong su, 2013; Baloch & cong su, 2019).

Sahoo & cong su (2021) tim hiéu mdi quan hé gitra tiéu thu nang lugng tai tao, do thi hoa, von nhan luc,
thuong mai, tai nguyén thién nhién va diu chan vat chat ddi voi cac qubc gia BRICS tir nim 1990 dén nim
2016. Két qua dai han chi ra rang ting truong kinh té, tai nguyén thién nhién, ning luong tai tao va do thi
hoa da lam giam chét lugng mdi trudng cua cac nude BRICS trong trudng hop déu chan vat chit duoc sir
dung dé do luong su suy thoai moi truong. Stern (2011), Jami (2022) ciing di cho thiy can c¢6 sy danh dbi
cua viéc tiéu thu nang lugng, dac bi¢t 1a ndng lugng gy ra tinh trang suy thodi mai truong dé co6 duoc cac
loi ich kinh té.

Nhirng chuyén doi vé kinh té va nhan khau hoc nham dat muyc tiéu thu nhap binh quan dau nguoi ting
lién tuc da thach thie nd luc bao vé méi trudng & hau hét cac qudc gia dang phat trién. Do do, trong nhiing
nam gén day, cac nha hoach dinh chinh sach nh4n manh su can thiét phai diéu hudng cac tac dong c6 hai
clia tang truong kinh té d6i véi hé sinh thai. V& van d& nay, viéc st dung rong rai cac giai phap ning luong
tai tao da gitip khoi phuc chat lugng méi trudng & ca cac nude phat trién va dang phat trién (Steinmann &
cong su, 2017). Sharma & cong su (2021) xem xét cac tac dong dai han va ng'fm han cua thu nhap binh quan
dau ngudi, nang lugng tai tao, tudi tho va mat do dan sd ddi voi dau chan sinh thai & tim qudc gia dang phat
trién & Nam va Dong Nam A tir ndm 1990 dén nim 2015. Céac két qua chimg minh ring viéc ting cuong st
dung ning lugng tai tao da 1am giam dang ké dau chén sinh théi trong khu vuc.

Trén binh dién quéc té, tim quan trong cua ning luong sach duoc danh gia rat cao trong bdi canh phat
trién bén virng va bdo vé bau khong khi. Viéc mo rdng va cai thién nang luong tai tao va nang lugng hat nhan
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1a rat quan trong dé tranh hién tugng néng 1én toan ciu va bién doi khi hau ciing nhu thic ddy ting truong
kinh té (Jahanger & cong su, 2022). Vi¢e ti€u thu khi ddt tu nhién, nang lugng tai tao va nang luong hat nhan
ciing tac dong dbi véi ting truong kinh té va lugng khi thai carbon dioxide & mudi qudc gia phat thai CO,
cao nhat trong giai doan 1990-2014. Két qua cho thay khi d6t tw nhién khong gdp phan vao tang trudng kinh
té va giam CO, nhu ndng luong hat nhan va nang lugng tai tao (Azam & cong su, 2021).

Miic tiéu thy cao tai nguyén thién nhién trong hang hoa xuat khau lam tang thém nhimg thach thic bao
ton tai nguyén thién nhién va day nhanh cic tac dong tiéu cuc dén moi truong. Ozturk & cong sy (2023)
danh gia tac dong ctia quan tri moi truong, cong nghé xanh va chuyén doi nang lugng tai tao dén quan 1y tai
nguyén dugc diéu chinh theo thuong mai (thong qua ddu chan vt chit) & cac nude G-20 tir nim 1990 dén
nam 2020. Cac két qua cho thdy quan tri méi truong 1am giam dang ké ddu chan vat chat. Ngoai ra, cong
nghé xanh va chuyén doi ning luong tai tao giam thiéu ddng ké diu chan vat chat ¢ tat ca cac phan vi voi
cuong d6 va mirc do quan trong khac nhau. Két qua ciing khing dinh Puong cong Kuznets méi truong dya
trén tai nguyén.

Abid & cong sur (2022) nghién ciru mdi quan hé giira tiéu thy nang lugng téi tao va ddu chan sinh thai & A
Rap Saudi dé tir d6 xem xét vai trd quan trong cua ting truong kinh té d6i v6i chirc ning moi trudng trong
giai doan 1980-2017. D6 md von va thuong mai 1a nhitng yéu té quyét dinh sy suy thodi moi truong. Cac
két qua thyc nghiém cho thay viéc ting von nhan lyc va tiéu thy ning luong tai tao s& cai thién chat luong
mdi trudng (gidm diu chén sinh thai), trong khi sy gia ting d6 m& thuong mai va GDP s& lam suy giam chét
lwong moi truong (ting ddu chan sinh thai). V& 1au dai, tat ca cac bién s6 mot mat gay ra muc tiéu thu ning
luong tai tao va mat khac la d6 mo thuong mai. Trude nhitng két qua nay, cac nha hoach dinh chinh sach
quan tdm dén viéc thuc hién cac bién phap thuan loi nham giam du chén sinh thai va cai thién chét luong
moi truong bang cach st dung tiéu thu nang lugng tai tao nhu mot cong cu kinh té.

Pata (2021) phén tich tic dong clia viéc san xuit bang ning luong tai tao, toan cAu hoa va cac hoat dong
noéng nghiép déi voi dau chan sinh thai va luong khi thai carbon dioxide (CO,) 6 cac nude BRIC (Brasil,
Nga, An D¢ va Trung Quoc) trong giai doan 1971-2016. Két qua cho thay toan cau hoa lam tang lugng khi
thai CO,, trong khi vi¢c san xuit ning luong tai tao giup cai thién chit lugng méi truong. Két qua cho thiy
ton tai moi quan h¢ nhan qua hai chiéu gitta nong nghié€p va suy thoai moi truong; cac moi quan hé¢ mot
chiéu tir toan cAu héa dén déu chén sinh thai va lwong khi thai CO,; va san xuit ning luong tai tao dén cac
chi s6 sinh thai. Nhin chung, nhitng phat hién nay cho thay tam quan trong ciia nang lugng tai tao trong vi¢c
chéng suy thoi moi trudng.

Viéc trién khai cac ngudn ning lugng duoc coi 1a mét trong nhimng giai phap quan trong dé dat dwoc cac
muc tiéu phat trién bén viing cua cac qudc gia. Cac qudc gia nén giit can bang gitra kha nang chi tra, tiép can
ning lugng va cin bang sinh thai trong qua trinh thyc hién cac hoat dong kinh té va muc tiéu thinh vurgng.
Usman & Radulescu (2022) xem xét anh hudng cta nang lugng hat nhan, d6i méi cong nghé, ning lugng
tai tao, nang luong khong tai tao va tai nguyén thién nhién dén lugng khi thai carbon & cac qudc gia san xuat
ning luong hat nhan cao nhit tir nim 1990 dén nam 2019. Cac phat hién cho thay rang viéc tiéu thu ning
lugng hat nhan va tai tao gitp cai thién dang ké méi truong. Diéu nay khuyén nghi cac qudc gia nay nén tich
hop cac hoat dong chinh sach ning lugng va phat trién tinh nhat quan ciia chién lugc ning lugng bang cach
hai hoa cac khia canh ning lwong hat nhan quan trong trén pham vi toan cau dé hd tro co ciu ning luong
duoc hiéu chinh tt.

3. Phwong phap nghién ciru

3.1. M6 hinh héi quy PVAR

Mo hinh PVAR khong phén biét bién ndi sinh hay ngoai sinh, mo6 hinh hdi quy hai hodc nhiéu hé théng
céc hé théng vec to anh hudng 1an nhau phit hgp cho viée xem xét tic dong nhan qua hai chiéu giita cac yéu
t6. Mo hinh ty hdi quy vecto bang (PVAR) 1a mot phuong trinh hé théng da bién giai quyét cac van dé vé
bién noi sinh va do tré cua chinh nd. Str dung céc cong cu ude lwong md men téng quat (GMM), ham dap
tmg xung (IRF) va phan tich phuong sai (FEVD), qua trinh hdi quy s& mo ta mot cach hiéu qua phan tGmg
ngan han va xu hudng chuyén dong dai han gitra cic bién va phan anh hiéu tng twong tac gitra cac bién vi
vay gitip dat dwoc muyc tiéu nghién ciru khi do luong tic dong cta cac nhén t6 trong md hinh.
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y, dai dién cho vecto gdm cac bién noi sinh ciia qudc gia thir i trong ndm thir t, d6 1a tang truong kinh té,
nang lugng tai tao, d4u chan vat chat va ham luong cacbon trong méi truong. Chi s6i= (1,2,...,31) dai dién
cho 10 qudc gia Péng Nam A, t trong khoang thoi gian tir 2000 dén 2021, j dai dién cho d6 tré cﬁa tirng bién,
yt-j dai dién cho cac bién n01 sinh, a, dai di¢n cho s6 hang chin, A dai dlen cho ma tran hé sb hoi quy, f va
d. dai dién cho hi¢u ung cb dinh va hleu u’ng thoi gian, va g dai dlen cho sb hang nhiéu ngau nhién. Nghlen
ctru tién hanh hdi quy PVAR bang phan mém tinh toan Stata16.0. Céc budc tién hanh hdi quy cia md hinh
bao gém: (1) kiém dinh tinh dimg cua cac chudi (2) kiém dinh do tré t6i wu cia mé hinh; (3) thuc hién cac
kiém dinh ctia mé hinh: kiém dinh nhan qua va kiém dinh tinh 6n dinh ctia mé hinh; (4) tién hanh ham phan
(g xung va phan rd phuong sai dé phan tich két qua mo hinh.

3.2. M ta bién ciia mé hinh

D6i tugng nghién ciru tap trung nghién ctru dau chan vat chat, tiéu thy ning lugng tai tao, ting truong
kinh t& va bién ddi khi hau & cac thi trudng méi ndi Pong Nam A. Nghién ctru ¢6 4 bién sb, cu thé 1a quy mo
tang truong kinh té hang nam tinh theo nam gdc 2015 (GDP); DAu chan vat chat (MF); Nang luong tai tao
ma nén kinh té tiéu thy (REC) va Ham luong khi thai cic bon ra méi trudng (CDE). Nghién ciru kiém dinh
mdi quan hé nhan qua giira tiéu thy nang luong tai tao va cac hoat dong kinh té voi mire do bién doi khi hau
thong qua cac bién, trong do toc do tang trudng kinh té hang ndm tinh theo nim gbc 2015 (%); Ham luong
khi thai cac bon ra méi truong (USD/nam); Dau chan vat chét (tn) va Nang luong tai tao ma nén kinh té
tiéu thy (tdn). Dau chan vat chét (tin) va Nang luong tai tao ma nén kinh té tidu thu (tan) duoc iy logarit
nham dua vé phan phdi chuan, ph hop va dap tmg dau vao ctia md hinh. Cac thi truong méi ndi Déng Nam
A bao gdbm 10 qudc gia: Brunei, Campuchia, Indonesia, Lao, Myanmar, Thai Lan, Pong Timor, Singapore,
Malaysia va Viét Nam. Dit liéu duoc 1dy giai doan tir nim 2000 dén nam 2021. Dit liéu duoc lay tir thong
ké tai chinh cia Ngan hang Thé giéi (WB).

4. Két qua nghién ciru va thio luin

4.1. Cic kiém dinh ciia mé hinh

4.1.1. Tinh dirng ciia cdc chudi dir liéu

Ap dung phuong phap kiém dinh nghiém don vi Dickey — Fuller dé kiém dinh tinh dirg cho lan luot cac
chudi GDP, CDE, MF, REC.

Bang 1: Kiém dinh nghiém don vi ciia chudi dir liéu

Kiém dinh nghiém don vi Bac dirng  t-Statistic  Prob.*
Gia thuyét: GDP ¢ nghiém don vi d=0 2,8128 0,0025
Gia thuyét: CDE c6 nghiém don vi d=0 -3,8421 0,0001

Gia thuyét: MF c¢6 nghiém don vi d=0 -3,7676 0,0001
Gia thuyét: REC c6 nghiém don vi d=1 -7,6382 0,0000

Nguon: Tong hop tir cic két qua hoi quy.

Két qua kiem dinh nghiém don vi cho thdy véi mie y nghia o = 0,05% thi déu bac bo gid thiét H, vé viée
ton tai nghiém don vi nén cac chudi GDP, CDE, MF dung va chudi REC dung ¢ cac muc sai phan bac 1.
Nhu vy, cac chudi dit liéu da khong ding cting bac sai phan nén khong c6 ddng lién két giira cac chudi. Mo
hinh PVAR theo hoi quy GMM dugc lya chon hdi quy

4.1.2. Kiém dinh lwa chon dg tré t6i wu cho mé hinh

Thong thuong co thé sir dung céc tiéu chi J, J pvalue, MBIC, MAIC, MQIC dé xéac dinh d tré t&i uu cho
mo hinh. Trong trudng hop nay sé& ding céc tiéu chi MAIC dé xac dinh d¢ tré téi wu cho mo hinh: p = 2.
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Bang 2: Kiém dinh lya chon d9 tré t6i wu cho mé hinh

lag CD J J pvalue MBIC MAIC MQIC
1 ,9998832 69,71153 0219462 -178,4717  -26,28847 -88,01323
2 ,9997953 15,66287  ,9931820  -149,7926  -48,33713* -89,48697
3 ,9999105 7,002398 9732148  -75,72535 -24,9976 -45,57252
4 9999113

* cho biét do tré dwoc chon theo cdc tiéu chi.
Nguon: Tong hop tir cdac két qua hoi quy.

4.1.3. Kiém dinh nhan qua Granger

Kiém dinh Granger gitp xéac dinh cac bién dwa vao mé hinh 1a bién noi sinh hay ngoai sinh, c6 can thiét
dé dua vao mo hinh hay khong. Céac bién trong mé hinh bao gdm: GDP, CDE, MF , dREC khi tién hanh

kiém dinh Granger.

Bing 3: Kiém dinh nhin qua GDP, CDE, MF , dREC

Bién chi2 df Gi4 tri p > chi2
GDP
CDE 0,860 2 0,065
MF 2,589 2 0,027
DREC 0,222 2 0,089
ALL 4,103 6 0,066
CDE
GDP 1,369 2 0,050
MF 7,144 2 0,002
DREC 0,794 2 0,067
ALL 9,030 6 0,017
MF
GDP 1,023 2 0,060
CDE 0,648 2 0,072
DREC 2,966 2 0,022
ALL 6,608 6 0,035
dREC
GDP 2,719 2 0,025
CDE 0,239 2 0,088
MF 6,852 2 0,003
ALL 11,827 6 0,006

Nguén: Tong hop tir cdc két qua hoi quy.

Két qua cho thdy & muc y nghia o = 0,1 thi cic chudi GDP, CDE, MF , dREC déu c6 tac dong nhan qua
v6inhau, Kiém dinh Granger Causality cho thay cac bién c6 quan hé tic dong qua lai 1An nhau. Nhu vay, két
qua trén cho thiy céac bién dwa vao mé hinh déu can thiét cho mé hinh.

4.1.4. Kiém dinh tinh 6n dinh cia m

Bang 4: Kiém dinh tinh 6n dinh ciia mé hinh

0 hinh

Gia trij riéng Mo dun
,9639753 ,9639753
,8939807 ,8939807
,7062106 ,7062106
-,7019874 , 7019874
-,6180115 ,6180115

,388065 ,388065
,2422443 ,2422443
-,166617 ,166617
-,145678 ,145678
,09516 ,09516

Nguon: Tong hop tir cac két qua hoi quy.
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Pé kiém dinh tinh 6n dinh ctia md hinh PVAR sir dung AR Root Test dé xem xét cac nghiém hay cac gia
tri riéng déu nho hon 1 hodc déu nam trong vong tron don vi thi mé hinh PVAR dat dugc tinh 6n dinh.

Nhu vay, cac kiém dinh cho thay cac chudi dimg & cac bac sai phan khac nhau do d6 s& khong ton tai dong
lién ket gilra cac chuoi, dicu nay dam bao cho viéc lya chon mo6 hinh PVAR 1a hop 1y. Vi d0 tré thich hop
duoc lya chon 1a 2 dong thoi mo hinh PVAR dugce dam bao 1a 6n dinh, thich hop dé hoi quy. Tt do, tac gia
tién hanh phan tich phan ra phuong sai va cac chitc nang phan ung xung la co s¢ cho céc két luan.

4.2. Két qua ciia mé hinh va théo lugn

4.2.1. Ham phadn vmg ddy

Hinh 1: Ham phan ing diy

DREC : DREC DREC : MF DREC : CDE DREC : GDP
3 04+ 01 4]
2 02+ 005 2
14 /\/—__‘ 0 < o @@ |
0 07 005 2
=9 .02+ -01 4
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51 02 o4 2
o \/\/\/\_—_— ———
o4 b 1
5 -o1 !
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impulse : response

Nguon: Tong hop tir cac két qua hoi quy.

Céc ct sdc bién dong gay nén tac dong nhan qua cta cac bién tc do ting truong kinh té hang nim (GDP);
Dau chan vat chat (MF); Ning luong tai tao ma nén kinh té tiéu thu (REC) va Ham luong khi thai cac bon ra
mdi truong (CDE). Ham phan tng xung cho thdy sy bién dong ciia ning lugng tai tao va dau chan vat chat
gy nén su tac dong rat 1on dén luong khi thai CO, trong mdi truong. Cac tic dong nay déu duogc ghi nhan
¢6 y nghia thdng ké va mirc tac dong kha 16n. Didu nay duoc 1y giai do cac qudc gia thi trudng méi ndi 1a
cac qudc gia dang phat trién, khi nén kinh té sir dung ngudn nguyén lidu 16n cho hoat dong san xut kinh
doanh, cic ngudn ning lugng tai tao anh hudng tryc tiép dén chat luong moi truong. Mat khac, ham lugng
CO, bi tac dong cung chiéu va mtrc tac dong 16n tir ddu chan vat chat va tc do ting truong ciia nén kinh té.
Nhu vay, trén thuc té dé dat duoc ty 1é ting trudng kinh té can gia ting muc tiéu thy nang lugng, nguyén li¢u
dau vao va phai chap nhan danh doi lugng phat thai doc hai ra méi trudng. Céc thi truong méi ndi chii trong
vao cac hoat dong kinh té dé tang truong nong ma chuwa chu trong dén méi truong va cac bién d6i khi hau.

4.2.2. Phan ra phuong sai

Céc két qua phan rd phuong sai phu hop voi két qua ham phan Gmg xung va quan trong hon nira 14 xac
dinh mdi quan hé nhan qua ciia cac bién toc d9 ting truong kinh té hang nim (GDP); Dau chan vat chat
(MF); Ning luong tai tao ma nén kinh té tiéu thu (REC) va Ham lugng khi thai cac bon ra méi trudng
(CDE). Huéng tac dong khong c6 chiéu hudng tit dan ma kéo dai & cac ky sau d6. Két qua cho thay tang
trudng kinh té phai danh doi rat 16n véi lugng khi thai CO, trong méi truong. Diéu nay phi hop véi tinh hinh
thuc té cac thi truong maéi ndi thuong chu trong muc tiéu ting truong nong, di kém voi d6 1a suy thoai moi
truong tir cac hoat dong kinh té. Khi ting truong kinh té tang 1én 1% thi s& phai ddnh do6i muc tang lén dén
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hon 10% tir ky thir 6 va khong c6 ddu hiéu tit dan sau d6. Luong khi thai CO, co mdi quan hé trong quan
chat véi nang lugng tai tao, Kkét qua cho théy viéc st dung nang lugng tai tao tao ra ham lugng phat thai rat
thap trong bau khi quyén. Mat khac, két qua ciing cho thdy, dau chan vat chat ting 1% s& tic dong dén ham
luong khi thai CO, tang trén 5% tir ky thir 9. Két qua nay cho thdy céc thi trudng méi ndi sir dung tai nguyén,
nguyén lidu dau vao trong hoat dong san xuit kinh doanh chwa dugc hiéu qua, gdy nén tinh trang ting phat
thai gay 6 nhiém méi truong. Két qua nghién ctru phi hop 1y thuyét duong cong méi truong Kuznets ciing
nhu cac nghién ciru thue nghiém trude ddy (Stern, 2011; Jami, 2022; Ozturk & cong s, 2023). Cac qudc gia
dang phat trién thuong chua chii trong cac chinh sach tang truong kinh té song song véi bao vé mdi trudng

Bang 5: Phan ra phuong sai

Bién phan ra

GDP
Ky GDP CDE MF DREC
1 1 0 0 0
2 ,9901515 ,0070727 ,0024747 ,0003012
3 ,9804364 ,0153255 ,0036833 ,0005547
4 ,9694304 ,0245150 ,0055156 ,0005389
5 9584172 ,0336632 ,0073892 ,0005304
6 ,9480044 ,0423715 ,0090259 ,0005982
7 ,9385026 ,0504664 ,0103601 ,0006709
8 ,9300134 ,0578737 0113186 ,0007943
9 9225242 ,0646092 ,011969 ,0008976
10 9159369 ,0706997 0123573 ,0010061

CDE
1 0016173 ,9983827 0 0
2 ,0006467 9830267 0162541 ,0000725
3 ,0019147 ,074393 ,0233682 ,0003241
4 ,0045491 ,9660209 ,0290194 ,0004106
5 ,0076173 ,9577206 ,0341521 ,0005099
6 ,0104126 ,9499717 ,0390812 ,0005346
7 ,0128002 9426465 ,0440073 ,000546
8 ,0146946 9358671 ,0489078 ,0005305
9 0161726 ,9295269 ,0537915 ,0005091
10 ,0172857 19236259 ,0586063 ,000482

MF
1 ,0019170 7,43e-06 ,9980756 0
2 ,0027785 ,0010543 9846701 ,0114970
3 ,0033195 ,0014029 9813393 ,0139383
4 ,0052343 ,0014777 9745689 ,0187191
5 ,0068465 ,0014128 9712592 ,0204814
6 ,0086482 ,0013133 9673941 ,0226444
7 0101172 ,0012188 ,9649397 ,0237243
8 ,0114871 ,0011496 ,9625268 ,0248366
9 ,0126014 ,0011138 ,9607732 ,0255116
10 0135778 0011125 ,9591671 ,0261426
1 6,14¢-06 ,0058224 ,016357 9778144
2 ,0070476 ,0059342 ,0310472 ,9559709
3 ,0205611 ,0061721 0287622 ,9445046
4 ,0207038 ,0062102 ,0287025 ,9443834
5 ,0237376 ,0064166 ,0293330 ,9405127
6 ,0237897 ,0065286 ,0291303 9405513
7 0242511 ,0067261 ,0296480 ,9393748
8 ,0243173 ,0068665 ,0296401 ,9391761
9 ,0243493 ,0070406 ,0299194 ,9386907
10 ,0243984 ,0071805 ,0299632 ,9384579

Nguon: Téng hop tir cac két qua hoi quy.
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5. Két luan

Két qua thuc nghiém ctia nghién ciru cho thdy vé sy ton tai ctia méi lién hé dai han giita cac bién lién quan
dén hoat dong kinh té va 6 nhiém moi truong. Cu thé, ting trudng kinh té s& gay thiét hai cho méi truong,
su danh d6i nay xay ra pho bién & cac thi truong méi néi Dong Nam A. Trong didu kién khi hau hién nay,
hau qua sinh thai ciia tang trudng kinh té cin dugc wu tién tdi da trong qué trinh hoach dinh chinh sach nhim
dat dugc mot moi truong ty nhién bén virng. Chinh phu can ¢6 cac bién phép dé dat duge muc tiéu nén kinh
té khong co carbon trong twong lai, cac hoat dong kinh té can gin lién véi muc tidu giam thiéu luong khi
thai doc hai ra moi truong. Béng thoi, can cha trong dau tu vao cac du an bén virng hon cling nhu tao diéu
kién thuan loi cho phat trién bén viing. Két qua thuc nghiém cuia chting t6i cho théy réng viéc tiéu thu nang
lugng khong hiéu qua s& anh hudng theo chiéu hudng tiéu cuc dén moi truong cua cac thi trudng méi ndi
Pong Nam A. Diéu nay phan anh tim quan trong cta viéc str dung ning luong tai tao khong chi trong viée
tao thudn loi cho hoat dong kinh té ma con ca nhitng hdu qua sinh thai cta né.

Vai trd quan trong cta ning luong tai tao va str dung hiéu qua cic ngudn vat chat, tai nguyén ddi véi tinh
trang suy thoai moi truong dugc ghi nhén ¢ cac thi truong moi ndi Pong Nam A. Vi vay, cac hoat dong
sir dung ning luong va phat trién kinh té can tap trung vao viéc cai thién chat lugng méi truong, dong thoi
khuyén khich cac hinh thtrc tai chinh hoa bén viing hon. Kinh té xanh va bén viing phai 1 trong tim ciia viéc
hoach dinh chinh sach cong va kinh té vi mo. Khong nén khuyén khich phan bd ngudn lyc tai chinh cho céc
linh vure kém higu qua hon vé mdt méi truong, dong thoi nén phan bd ngudn luc cho cac linh vuc bén viing
hon. Do do, trong viéc thiét 1ap chinh sach va dac biét 1a han ché luong khi thai carbon, diéu quan trong la
phai tap trung vao chinh sach cong va phan bo ngudn luc cho nghién ctru va phat trién cac ngudn ning lugng
tai tao. Piéu nay sé tao diéu kién thuan loi cho nhitng nd lyc cat giam luong khi thai carbon xuéng muc 0.
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