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Toém tit

Su gia tang lwong phat thai khi CO; tir qué trinh ting trudng kinh t& va nén cong nghiép hoa toan
cau dang 1 van dé dang quan ngai tai nhiéu qubc gia trén thé gidi, gy anh huong x4u dén chat
lwong maéi truong va cude sdng con nguoi. Picu nay da dit ra thach thice 16n cho cac qudc gia vé
muc tiéu theo dudi phat trién kinh té, dong thoi giam thap nhat mirc 6 nhiém khi CO». Ping trudc
thuc té nay, nhom da thuc hién bai nghién ctru béng viéc thu thap, phan tich vi dir liu tai 29 quéc
gia chiu A trong giai doan 2000 — 2014 dugc 1y tir bio cdo Cac chi sd phat trién thé gigi (World
Development Indicators - WDI) ctia Ngan hang Thé giéi (WB). Két qua tir nghién ciru cho thiy,
tang truong kinh té théng qua quy mo dan sd, chi sé von dau tir nudc ngoai (FDI), muc st dung
nang luong lam ting luong phat thai CO,. Tuy nhién, sy gia ting dién tich rimg goép phan lam giam
viéc phat thai & cac qudc gia chau A trong giai doan nghién ctru.

Tir khéa: ting truong kinh té, khi thai CO», khi nha kinh, chau A.
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THE IMPACT OF ECONOMIC GROWTH ON CARBON EMISSIONS IN SOME
ASTAN COUNTRIES PERIOD 2000 - 2014

Abstract

The increasing amount of CO> emissions from economic growth and global industrialization is a
concerning issue in many countries around the world, negatively impacting the environment and
human life. This poses a significant challenge for countries pursuing economic development while
minimizing CO; pollution. In light of this reality, a group conducted a study by collecting and
analyzing data from 29 Asian countries during the period of 2000-2014, taken from the World
Development Indicators (WDI) report of the World Bank. The results of the study showed that
economic growth through population scale, foreign direct investment (FDI), and energy use
increased CO> emissions. However, the increase in forest area contributed to reducing emissions in
the studied Asian countries.

Keywords: economic growth, CO; emissions, greenhouse gassed, Asia.

1. Giéi thi¢u

Trong xu thé phat trién chung cta thé gidi, su ting truong kinh t& da dan dén hé qua nghiém
trong vé van dé phat thai khi nha kinh (Al-mulali & Binti Che Sab, 2012). Nghién ctru cia Hussain
va cong sy (2022) da chi ra sy phat trién cta cong nghi¢p ché bién, ché tao, qué trinh cong nghi¢p
hoa doi hoi str dung nhiéu nguén nang luong nhu than da, dau mo, khi dbt tu nhién. Qua trinh san
xuét ning luong tir nhién liéu hoa thach thong qua ddt chay da tao ra khi thai CO,, lam gia ting
lugng CO; trong khong khi. Ngoai ra, kinh té phat trién kéo theo sy phat trién ctia d6 thi va quy mo
dan s6 tang. Su gia ting dan s6 va phat trién d6 thi tao ra nhu cau ting cudng xiy dung va phat trién
ha tang, trong d6 co viéc xdy dung cac cong trinh nhu toa nha, cau, va dudng cao tdc. Nhimng hoat
dong nay doi hoi sir dung nhidu nang lugng va gdp phan tao ra khi thai CO, (Glen va cong su,
2011). Nhu vy, c6 thé thiy anh hudng cta viée theo dudi tang truong kinh té dén luong phat thai
khi nha kinh 13 vén d& dugc nhiéu nha nghién ctru khéng ngimg quan tim, tim hiéu va phén tich
mdi twong quan nay.

Dit liéu tir Béo céo chat luong khong khi thé gidi 2020 cho thay Chau A 1a khu vyre c6 mirc do
6 nhiém ning né so véi cac chau luc khac. Theo béo cdo ctia Quy Tién t& Qudc té (IMF), toc do
ting trudng trung binh hang nam cta chau A giai doan 2000 - 2014 dat 6,5%, ting manh so voi
murc 4,5% trong giai doan 1990-1999. Sy gia ting cac hoat dong san xuat va tiéu dung da trd thanh
dong luc thuc day sy phat trién nén kinh té & cic qudc gia chau A, nhung ddng thoi ciing vo tinh
tao ap luc khong 16 1én mai trudng, chat lugng cude séng, sirc khoe con nguoi. Bing chimg cho
thay tir s6 liéu Co quan Ning luong Qudc té (IEA), tong lwong khi thai CO; tai chau A 13 10,04 ty
tAn vao nam 2000 va 15,06 ty tin vao nim 2014 (ting khoang 50%).

Trong giai doan 2000 — 2014, Tay Nam A c6 tdc d6 ting truong kinh té thiéu 6n dinh do xung
dot vii trang, dich bénh, bdi canh quéc té..., cung véi do, nganh cong nghi¢p khai thac, ché bién
dau khi chiém ty trong 16n (40% GDP Tay Nam A) da gay ra hé qua nghiém trong vé van dé phat
thai khi nha kinh (IQAir, 2021). Chinh vi thé, nhém tac gia nhan thiy tinh cap thiét trong viéc thu
thap, nghién ctru v6i dir liéu cua 29 qubc gia chau A (gém 20 quéc gia Tdy Nam A va 9 qubc gia &
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khu vuc xung quanh) giai doan 2000 — 2014 dé thyc hién dé tai: “Tac dong cua ting trudng kinh té
dén luong phat thai khi CO; tai mot s6 qudc gia chau A giai doan 2000 - 2014”.

Dua trén co sé dit liéu thu thap dugc, nhom tac gia sit dung phuong phap dinh luong bao gdm
phuong phap hdi quy POLS, phuong phap hdi quy tac dong cb dinh FEM, phuong phap hdi quy tac
dong ngau nhién REM. Muyc tiéu bai nghién ctru tip trung phan tich, danh gia tac dong cua ting
truong kinh té t6i lugng phat thai khi CO» tai chau A; dong thoi xem xét mire d6 anh hudng cua cac
yéu tb thu nhap binh quin ddu nguoi, quy mo dan sb, von dau tu nudc ngoai, dién tich rimg, muc
str dung ning luong quéc gia t6i lwong phat thai khi nha kinh.

2. Tong quan tinh hinh nghién ctu
2.1. Tong quan cdc nghién ciru thwe nghiém trude day

Theo nhu nghién ctru ctia Jenny Cederborg & Sara Snobohm (2016) v6i s6 liéu 13y tir 69 nude
cong nghiép va 45 nudc thu nhap trung binh, sy phat trién kinh té (¢ day duoc thé hién bang bién
GDP/ d¢au ngudi) anh hudng dén luong khi thai CO,. Bién udc luong trong mé hinh c6 dau duong,
diéu nay chimg t6 sy gia ting GDP dan dén su ting 1én trong lugng khi thai CO,. Tuy nhién mot
vai gia thuyét noi ring mdi quan hé giira su ting truong kinh té va lugng khi thai CO, phuc tap hon
thé. Dinda (2004) cho rang, kinh té phat trién c6 thé dan dén chat lugng méi trudng tot hon do cai
tién cong nghé gitp viéc xir Iy khi thai hay tim kiém ngudn nguyén liéu méi tré nén dé dang hon.
C6 thé thay, mdi quan hé giita phat trién kinh té va luong khi CO2 van con c6 nhiéu diém chwa nhét
quan d6i voi nhiéu cong trinh nghién ctru. Piém khac nhau nay xuét phat chu yéu tir viéc quan sat
trén co sd cac quoc gia khac nhau, do d6 diéu kién vé ngudn tai nguyén ciing khac nhau va trinh do
khoa hoc cong nghé vao cac nganh chu luc ciia cac qudc gia d6 ciing 1a khac nhau.

Mic du phan 16n cac nghién ctru tap trung vao phat trién kinh té va suy thoai méi truong, nhiéu
bai bao da chi ra rang mot yéu t6 quyét dinh kha thi khac cta hoat dong moi trudng 13 phat trién tai
chinh. Frankel va Romer (1999) nhén thiy rang tu do hoa va phat trién tai chinh c6 thé thu hut von
FDI va mirc d¢ dau tu R&D cao hon, tir d6 ¢ thé day nhanh tang truong kinh té va do d6 anh hudng
dén sy ning dong cua hoat dong moi truong. Birdsall va Wheeler (1993) cung Frankel va Romer
(2002) chi ra rang phat trién tai chinh cung cap cho cac nudc dang phat trién dong luc va co hdi sir
dung cong ngh¢ méi, gitp ho san xuét sach va than thién véi moi truong, va do do cai thién moi
truong toan cau va ting cuong tinh bén viing cta su phat trién khu vuc. Ngoai ra, Tamazian et al
(2009) phat hién ra rang mirc d6 phat trién kinh té va tai chinh cao hon 1am giam suy thodi moi
truong. Jensen (1996) va Ngan hang Thé gi6i da khang dinh rang mic du phat trién tai chinh co thé
tang cudng ting trudng kinh té, nhung nd c¢6 thé din dén 6 nhiém cong nghiép va suy thoai moi
trudng nhiéu hon. Sy yéu kém vé luat moi truong & cac qudc gia tiép nhan dau tu s& thu hit nhidu
dong vbn FDI vi cac cong ty da qudc gia c6 thé dat dugc loi nhuan t6t hon khi khong phai chiu
nhitng chi phi cao lién quan dén méi truong nhu tai qubc gia so tai cia ho.

Nghién ctru ndm 2009 ctia Paul Murtaugh va cong su vé mdi quan hé giira ting dan s va sy
nong 1én toan cau da xac dinh rang lugng CO; trong chi mot dira tré c6 thé tao ra khi nha kinh gap
20 1an so v6i mot nguoi sé tiét kiém bang cach sir dung dd tai ché, cac thiét bi va bong dén tiét kiém
nang luong... Nghién ctru két ludn, 1 rang, tiét kiém tiém ning tir giam sinh san 1 rat 16n so voi
tiét kiém co thé dat duoc bang nhimng thay doi khac trong 18i song. Tang trudng trong tuwong lai
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khuéch dai hiu qua cta lya chon sinh san cia moi ngudi ngdy nay, gidng nhu cach 13i kép khuéch
dai s6 du ngan hang.

Nam 2009, nghién ciru ciia Werf cho rang pha rimg 13 ngudn carbon dioxide nhén tao 16n thr
hai vao khi quyén, sau qua trinh d6t nhién liéu hoa thach. Nghién ctru méi ddy ciia Benjamin
Gaubert (2019) dugc cong bb trén tap chi Biogeoscatics ciing chi ra, cdc khu rimg nguyén ven dang
dong mot vai tro 16n trong viéc hap thy CO, ma chung ta dang thai ra. Didu nay co nghia 1a rimg
toan cau dang gitip giam thiéu bién d6i khi hau hodc it nhat 14 gitp giam thiéu tac dong cta khi thai
carbon trong khi quyén.

2.2. Khodng tréng nghién ciru

Nhin chung, cac nghién ctru nudc ngoai da chi ra va danh gia anh hudng cua tang truong kinh
té toi luong phat thai CO; tai cac qudc gia. Tuy nhién, do su phat trién khong nging cua thé gidi
cling nhu c6 sy khac biét vé két qua giita cac mo hinh nghién ctru hay phuong phap udc lugng nén
cac nghién ctu trude ddy mot phan chua danh gia duge hét nhiing tac dong nay, mot phan chua
thong nhat vé két qua nghién ctru. Pa sb cac nghién ctru hién tai dang tap trung phan tich cac yéu
t6 anh huong va cach do luong mirc phat thai khi nha kinh trong khi chua dit né vao méi twong
quan véi ting trudng kinh té.

Bén canh d6 pham vi nghién ciru vé ml'rc phét thai CO2 con hep, chi yéu & Déng Nam A, ¢
Trung Quoc va cac nudc 1an can, hodc mot sé qudc gia véi cac dic diém dic biét, chang han nhu
cac qudc gia voi mirc d6 6 nhidm cao ma chwa xem xét dén pham vi chiu luc va cac nhom quéc gla
v6i mire thu nhap khac nhau. Ngoai ra, chua c6 nhiéu nghién ciru chi ra méi twong quan giira yéu
t6 mirc st dung nang luong qubc gia dbi véi luong phat thai CO..

Vi véy, dua trén co s¢ van dung, thira huong nhitng két qua tir cac nghién ctru di trude, nhém
xay dung mot dé an nghién ctru vé tac dong cia ting trudng kinh té téi lugng phat thai CO; tai mot
s6 quéc gia thude khu vuc chau A giai doan 2000 - 2014 véi muc tiéu sé 1ap day khoang tréng trén.

3. Di¥ liéu va phwong phap nghién ciru
3.1. Dir liéu

Dit liéu nghién ctru cua dé tai dugc thu thap trong khoang thoi gian tir 2000 - 2014. Sau khi
loai trir cac qudc gia khong co dir liéu & mot s bién, 29 qudc gia (bao gom 20 qudc gia Tay Nam
A va 9 qubc gia & khu vuc xung quanh) di dugc lva chon dé nghién ctru, twong tng véi 435 quan
sat. Dt lidu duoc st dung cho phan tich méi quan hé giira ting trudng kinh té va luong phét thai
khi CO; dugc 14y tir bao cdo Céc chi sb phat trién thé gigi (World Development Indicators - WDI)
ctia Ngan hang Thé gioi (WB). Dit liéu duogc thu thap 13 dir liéu bang (panel data).

3.2. M6 hinh nghién ciru

Trong md hinh nghién ciru, nhom tac gia huéng dén sir dung dang logarit ty nhién ddi voi bién
phu thudc va cac bién doc 1ap, dang logarit tu nhién binh phuong ddi v&i mot sb bién doc 1ap. biéu
nay cho phép phan phdi ctia cic bién tién gan vé phan phdi chuin hon, ddng thoi giam hién tuong
phuong sai thay doi. V6i dinh huéng nhu trén, nhém tac gia da xdy dung mo hinh nghién ctru tac
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dong cua tang trudng kinh té toi luong phat thai khi CO» tai mét s6 nude chau A voi bo dit lidu
bang. Cu thé mo hinh nghién ctru nhu sau:

InCO2it = B0 + BI InGDPit + B2 InGDP2it + B3 InPOPit + B4 InFDIit + g5
InNFORESTAREAit + 6 InENUSEit + Ineit

Trong do:

S0 13 hé s tur do, Bn 1a hé sb hdi quy (n=1,6), i dai dién cho cac don vi mit cit ngang (qudc
gia), va t 1a thoi gian (t =1,15).

Bién phuy thudc InCO2 1a logarit ctia lwgng khi thai CO2 hing nim & mdi qudc gia, don vi tinh
1a kt/ nam. Theo World Development Indicators, khi thai carbon dioxide (CO2), phan 16n 14 san
pham phu cta qua trinh san xuét va st dung ning luong, chiém ty trong 16n nhat trong cac loai khi
nha kinh, c6 lién quan dén su néng 1én toan cau. Phat thai CO2 do con ngudi gay ra cha yéu tir qua
trinh dét chdy nhién liéu hoa thach va san Xuét xi mang. Ngoai ra, theo Tang & Tan (2015), tiéu thu
nang lugng, FDI va GDP 1a nhiing yéu t6 chinh quyét dinh lugng phat thai CO».

Bién doc 1ap InGDP 1 logarit cta thu nhap binh quan dau ngudi. Day 1a chi s6 phan 4nh téc do
tang truong kinh té cua qudc gia, don vi tinh 1a USD/ nguoi. Theo 1y thuyét dudng cong Kuznets,
su chuyén ddi chat luong méi truong duge thé hién bang mé hinh chir U nguoc di kém voi su gia
tang phat trién kinh té. Két qua cac nghién ctru ctia Dietz va Rosa (1997), Shafik va Bandyopadhyay
(1992), Holtz-Eakin va Selden (1995), Roberts va Grimes (1997), Galeotti va Lanza (1999), Pao va
Tsai (2010) ciing cho thiy mdi quan hé giita ting trudng kinh té va chét luong méi trudng 14 phu
hop vdi 1y thuyét dudng cong Kuznets. Bién doc 1ap InGDP2 1a binh phuong logarit ctia thu nhép
binh quan dau ngudi. Myc tiéu cta bién nay trong mé hinh nghién ctru 1a dé kiém tra mbi quan hé
phi tuyén tinh cta ting trudng kinh té va chat lwong mdi trudng c6 phu hop voi 1y thuyét duong
cong Kuznets khong.

Gid thuyét H1: Thu nhdp binh qudn dau ¢é moi quan hé phi tuyén tinh véi lirong phdt thai khi
CO:

Bién doc 1ap InPOP 1a logarit ciia téng dan s6 ciia qudc gia i tai thoi diém t, bién nay dai dién
cho quy mé dan s6. Két qua nghién ciru ctia Paul Murtaugh va mot s6 nguoi ban (2009) chi ra rang
tac dong cua dan s ty 1¢ thuan voi lugng phét thai khi CO; trong pham vi quy mé ciia qudc gia do.
Két qua nay ciing twong dong v4i bai nghién ctru ctia Yang Chen & Chien-Chiang Lee (2020), cho
rang quy md dan sd tac dong truc tiép va thuan chiéu t6i luong phat thai khi CO,.

Gid thuyét H2: Quy mé dén sé c6 anh hiedng tich cye t6i lwong phat thdi khi CO;

Bién doc 1ap InFDI 14 logarit ctua von dau tu nudc ngoai cta qudc gia i tai thoi diém t. Chi sb
nay dugc st dung nhu mot thude do phat trién tai chinh. Két qua nghién ctru ciia Cole va Elliott
(2005),Cole va cong su (2006), Wang va cong su (2013) cho thidy mdi trong quan dwong gitta FDI
va lugng phat thai 6 nhidm ¢ qudc gia tiép nhan dau tu. Bén canh dé, nghién ctru ciia Birdsall va
Wheeler (1993), Zarsky (1999) lai chi ra rang FDI gitip giam thiéu 6 nhiém méi trudng, tirc c6 tac
dong am ti lugng phat thai khi CO». Do d6, kho c6 thé xac dinh chiéu tac dong cua FDI 1én luong
phat thai CO,. Tuy nhién, mét s6 qudc gia 16n Chau A nhu Trung Qudc va Nhat Ban ludn c6 chi sb
6 nhiém moi truong, hiéu tng nha kinh dang bao dong; bén canh d6, nhiéu nudc Chau A dang phat
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trién ciing tré thanh noi xa thai ctia cac cudng qudc khi tiép nhan dau tu FDI tir ho. Vi thé, voi pham
vi nghién ctru, nhom ky vong FDI ¢6 tac dong duong 1én lugng phat thai CO».

Gid thuyét H3: Vén dau tw mede ngodi ¢é dnh hwong tich cuec téi heong phdét thai khi CO;

Bién doc 1ap InFOREST la logarit ciia dién tich rimng. Nghién ctru ctia Epule va cong su (2012)
cho két qua dién tich ring anh hudng tiéu cuc téi lwong phat thai CO,. Dién tich rimg giam thi
luong CO; trong khi quyén ting va nguoc lai. Két qua nay ciing twong dong véi cac nghién clru cia
Aber (2001), Zhang va Justice (2001), Werf (2009), Yang Chen & Chien-Chiang Lee (2020).

Gid thuyét H4: Dién tich ritng c¢é dnh hwong tiéu cuece t6i hrong phdt thai khi CO;

Bién doc 1ap InNENUSE 1a logarit cia muc sir dung ning luong tinh theo kg/ngudi ¢ mdi quéc
gia. Nang lugng ti€u thu 1a mot trong nhitng nguyén nhan lam tang lugng phat thai khi CO,.

Gid thuyét H5: Mirc sir dung ning hrong quéc gia ¢6 anh hwong tich cuwc t6i lwong phat thai
khi CO;

Két qua m6 ta bién duogc thé hién ¢ Bang 1 duéi day.

Bang 1. M6 ta bién

Ky vong Nguodn

Tén bién NOi dung bién Don vi diu tham khio
Bién phu thudc
InCO2 Logarit ciia lugng khi thai CO,  Kiloton WDI
Bién doc lap
InGDP LoﬂgfmtA cua th‘u. nhép binh USD N WDI
quan dau nguoi
InGDP2 Binh phuong logarit cua thy USD i WDI
nhap binh quan dau nguoi
InPOP Logarit ciia quy mo dan s6 Nguoi + WDI
L . 5 A A z
InFDI og‘a'rlt cta von dau tu nude USD N WDI
ngoai
InNFORESTAREA Logarit cia dién tich rimg Km? - WDI
INENUSE Logarit cia muc sir dung nang Kilogram N WDI

lugng ctia quoc gia

Nguén: Tong hop tir cdc nghién civu triede dé (2023)
3.3. Phwong phap woc luong
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Nhém nghién ctru sir dung bo dir liéu bang dugc hdi quy theo 3 phuong phap ude luong trén
phan mém Stata 14: mé hinh hdi quy gop (POLS), mé hinh tic dong ngiu nhién (REM - Random
effect model), mé hinh tac dong cé dinh (FEM- Fixed effect model).

+ Kiém dinh Breusch and Pagan Lagrangian dé Iya chon mé hinh POLS hoic REM.
+ Kiém dinh Hausman duoc sir dung dé danh gia sy phu hop giita hai mé hinh FEM va REM.

Sau khi chon dugc moé hinh phu hgp, nhém nghién ciru tiép tuc tién hanh céac kiém dinh hién
tuong da cong tuyén (kiém dinh Collin), hién tugng phuong sai sai $6 thay doi (kiém dinh Modified
Wald), hién twong tu twong quan (kiém dinh Wooldridge) va twong quan chéo (kiém dinh Pesaran).
Cudi cting, nhom sir dung mé hinh hdi quy véi sai s6 chuén Driscoll-Kraay dé khic phuc cac khuyét
tat ciia mod hinh: phuong sai sai sé thay ddi, tu twong quan va twong quan chudi.

4. Két qua thwe nghiém
4.1. Mé ti théng ké bién

Véi 435 quan sat nhom tac gia tién hanh thong ké moé ta nhitng dic diém cua bién dudi bang
sau:

Bang 2. M6 ta thong ké bién

Bin S& quan sat Gia t1:i Do lézch Gié triA Gia trA’i 16m
trung binh chuan nho nhat nhat
CO2 435 482452,4 1336180 1963 1,00e+07
GDP 435 10211,97 13570,23 134,4674 57564,8
POP 435 1,33e+08 3,12e+08 333926 1,37e+09
FDI 432 1,21e+10 3,36e+10  -1,02e+10  2.9le+11
FORESTAREA 435 462490,2 1503475 48,5 8151356
ENSUSE 433 2381,049 2485,851 141,3536 11757,03

Nguén: Tinh todn ciia nhém tac gia (2023)
Théng ké mé ta & bang 2 cho thiy rang:

Vi 435 quan sat, lugng phat thai CO» trung binh ctia cac qubc gia 13 482452.4. Trong 406, qudc
gia ¢ luong phat thai CO, 16n nhit 12 Trung Qudc véi gid tri 10021043.4 kiloton vao nim 2014,
qudc gia co luong phat thai CO2 nho nhit 1a Campuchia nim 2000 v&i mirc 1963 kiloton. Bo 1éch
chudn ciia nhom quan sat nay 1a 1337692 kha nho so véi gia tri binh quan.

Thu nhap binh quan dau ngudi trung binh cia cac qubc gia 1a 10211,97 USD. Trong d6 qudc
gia ¢6 mirc GDP cao nhat 1a Singapore nam 2014 véi 57564.8 USD, nudc c6 GDP thap nhat 1a
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Myanmar v6i 131,47 USD vao nim 2002. Pang chu y, gia tri nho nhét va gia tri 1én nhat c6 sy cach
biét kha 1on.

Luong dan sd trung binh cta cac nude 1a 1,33e+08. Tong dan s6 cao nhit 1a 1,37e+09 vao nam
2014 cua nude Trung Qude. 333926 1a tong dan sd ciia nude Brunei nam 2000. Pay 1a nudc co téng
dan s6 thap nhit trong cic nude. Ngoai ra, tir 435 quan sat nhom tac gia ghi nhan c6 10 nudc c6 dan
s6 nho hon 10 triéu ngudi trong giai doan nay.

Luong von dau tu nude ngoai binh quan gitta cac nude 1a 1,21e+10. Trong d6, nudc Trung
Quéc c6 luong FDI 16n nhit v6i 2,91e+11 USD nim 2013 va nudc Iraq 12 nuée c¢6 FDI thap nhat
véi 10176400000 USD nam 2014. Do 1éch chudn ctiia nhom quan sat nay la 3,36e+10.

Mirc d6 str dung ning luong trén dau nguoi trung binh cua cic qudc gia 1a 2381,049 kg. Trong
d6, Kuwait nim 2005 c6 s6 liéu cao nhét 1a 11757.026 kg va Bangladesh nam 2000 1a qudc gia c6
murc d6 str dung ning luong trén dau ngudi thip nhat & mic 141,35. Trong d6, Kuwait 12 nudc duy
nhat sir dung ning luong trén 10000 kg.

Dién tich rimg cao nhat 1a nuéc Nga nim 2010 v6i 8151356 km2, thap nhét 1a nudc Kuwait
v6i 48,5 km2 nam 2000. Pac biét c6 17 nude c6 dién tich rung trén 10000 km?2. Ngoai ra, B¢ 1éch
chuan kha nho so véi gia tri trung binh cho thdy d6 phan tan tap trung xung quanh gia tri trung binh.

Ngoai bién CO, va FORESTAREA, Db léch chuén cua cac bién con lai: GDP, FDI, ENUSE,
POP kha 16n. Tur d0, ta c6 thé thiy rang gia tri cac bién nay co do phén tan cao xung quanh gia tri
trung binh. Ngoai ra, 6 chénh 1éch giita gia tri I6n nhat va gid tri nho nhét giira 6 bién kha 16n.

4.2. Ma trdan twong quan

bé ki€ém tra sy twong quan gitta bién phu thude vi cac bien dde 1ap va gitra cac bien doc lap
v61 nhau, tac gia st dung ma tran hé¢ s6 tuong quan.

Str dung cau 1€nh corr trong STATA: corr co2 gdp pop fdi forest enuse
Két qua ma tran hé s6 twong quan duoc thé hién & Bang 3 dudi day.

Bang 3. Ma tran hé s tuong quan

Bién @ (2) 3) “4) )] (6) @)
(1) InCO2 1
(2) InGDP 0274 1
(3) InGDP2 0.2451 0.996 1
(4) InPOP 0.743  -0.3468 -0365 1
(5) InFDI 0.7035 0.4683  0.4406 0.4074 1

(6) InFORESTAREA 0.5422 -0.379 -0.4038 0.7378  0.2689 1
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(7) nENSUSE 03701 0.8774  0.8727 -0.3211 0.3904 -0.2364 1

Nguén: Tinh todn ciia nhém tac gia (2023)
Nhan xét vé su trong quan giita cac bién doc 14p va bién phu thudc nhu sau:

r (CO2, InGDP)= 0.274 > 0 do d6 logarit ciia thu nhap binh quan dau nguoi trung binh ctia mot
s6 quéc gia Chau A c6 twong quan duong thuin chiéu v6i bién CO2, mirc d6 twong quan yéu. Piéu
nay cho thy khi thu nhap binh quan dau ngudi trung binh ciia mot s6 qudc gia Chau A ting c6 thé
1am tang luwong khi thai CO; ciia qudc gia d6 tuy nhién khong anh hudng qua nhiéu.

r (CO2, InGDP2)= 0.2452> 0 do d6 binh phuong logarit ctia thu nhap binh quan dau ngudi
trung binh ctia mot sé qudc gia Chau A cé twong quan duwong thuén chiéu véi bién CO2, mirc do
trong quan yéu. Két qua nay khong phu hop véi 1y thuyét ciia dudng cong Kuznets.

r (CO2, InPOP)= 0.743 > 0 do d6 logarit cia quy mé dan sb ciia mot sé qudc gia Chau A c6
tuong quan duong thuan chiéu véi bién CO2, mirc do trong quan manh. Diéu nay cho thay khi quy
mo dan sé ctia mot s6 nude Chau A ting thi s& di kém v6i lugng phat thai khi CO2 cua qudc gia d6
tang theo.

1 (CO2, InFDI)=0.7035 > 0 do d6 logarit ctia vén dau tu nudc ngoai ctia mot s6 qudc gia Chau
A ¢6 twong quan duong thuan chiéu véi bién CO2, mirc do tuong quan manh. Didu nay cho thay
khi vén dau tu nudc ngoai ctia mot s nude Chau A ting thi lugng phat thai khi CO, cta qudc gia
do tang.

r (CO2, INFORESTAREA)= 0.5422> 0, do d6 logarit cua dién tich rirng cua mdt sb quéc gia
Chéu A c6 twong quan duong thuan chiéu voi bién CO2, muc d6 tuong quan manh. Chiéu twong
quan nay chua phu hop véi gia thuyét da néu & trén.

r (CO2, InNENUSE)= 0.3701> 0, do d6 logarit ctia mtc st dung ning luong ctia mot sd qudc
gia Chau A c6 twong quan duong thuan chiéu v6i bién CO2, mirc d6 twong quan trung binh. Diéu
nay cho thay khi lugng ning lwong tiéu thu binh quan dau ngudi ciia mot s6 nuéc Chau A ting c6
anh hudng tich cuc té1 lugng phat thai khi CO2.

Xét vé mdi twong quan gitra cac bién doc 1ap v6i nhau, gia tri tuong quan 1a tir yéu dén manh
v6i hé s6 tuong quan r dao dong trong doan [-0.4038, 0.8774]. Gia trj twong quan gitra hai cip bién
INENUSE va InGDP 12 0.8774, 16n hon 0.8 nén du doan c6 hién turong da cong tuyén xay ra.

Két qua hé sé phong dai phuong sai (Vif) & Bang 4 dudi day cho thay hé sé Vif trung binh 1a
51.64 > 10 nén xay ra hién tuong da cong tuyén cao. Nguyén nhéan chinh 1 do trong mé hinh nghién
ctru, hai bién InGDP2 va InGDP cin ban d3 c¢6 mdi quan hé tuyén tinh v&i nhau. Tuy nhién, sy lya
chon dua hai bién vao mé hinh hoan toan phu hop véi co sé 1y thuyét duong cong Kuznets. Mt
khéc, gia tri Vif cta cac bién doc 1ap con lai déu nho hon 5 nén sy twong quan gitra mdt bién doc
1ap nhat dinh v&i cac bién doc lap khac trong mo hinh khong quéa nghiém trong. Do vay, nhom tac
gia van giit nguyén mo hinh ban du dé tién hanh cac kiém dinh va lya chon mé hinh phu hop &
phan tiép theo ctia bai nghién ciru.
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Bang 4. Hé s6 phong dai phuong sai

Bién ddc lap VIF 1/VIF

InGDP 151.59 0.0066
InGDP2 144.81 0.00691
InPOP 4.95 0.20204
InFDI 3.16 0.31686
InNFORESTAREA 2.74 0.36508
INENSUSE 2.6 0.38479
Gia tri trung binh VIF 51.64

Nguén: Tinh todn ciia nhém tac gida (2023)
4.3. Phan tich két qua thwe nghiém

Nhom nghién ctru thyre hién hdi quy mé hinh Pooled OLS, mé hinh higu ing ngiu nhién (REM)
va md hinh hiéu tmg c¢b dinh (FEM), két qua hdi quy ¢ Bang cho thdy tat ca cac bién déu c6 y nghia
thong ké & mirc 5%. Riéng mo hinh hdi quy ngau nhién REM, bién INFORESTAREA c6 p-value =
0.052, tirc c6 ¥ nghia théng ké & muic 10%. Tuy nhién, cau hoi dit ra 13 v6i dit lidu bang duge nhom
téng hop, md hinh nao s& 14 mo hinh phu hop: POLS, FEM hay REM? Dé lya chon mé hinh phu
hop, nhom téc gia sé tién hanh thyc hién céc kiém dinh Breusch and Pagan Lagrangian, Hausman.

Kiém dinh Breusch and Pagan Lagrangian test duoc st dung nham kiém dinh su phu hop gitta
wdc luong tac ddng ngiu nhién va ude lugng thd. Két qua kiém dinh véi chibar2(01) = 1569.87 va
p-value = 0.0000 d3 chi ra ring gia thuyét HO bi bac bo voi mirc y nghia 5%. Diéu nay cho thay c6
su khéac bi¢t gitra cac ddi tuong hoac cac thoi diém khac nhau, hay noi cach khac, udc lugng tac
dong ngau nhién REM phu hop hon so véi mo hinh Pooled OLS.

Tiép theo, kiém dinh Hausman cho p-value = 0.0000 da chi ra rang gia thuyét HO bi bac bo véi
muc ¥ nghia 5%. Vi vay, udc luong tac dong cd dinh 1a phu hop hon so véi udc luong tac dong
ngau nhién.

Sau d6, nhém thyc hién cac kiém dinh dé kiém tra cac khuyét tat ciia mé hinh, bao gom:

Kiém dinh phuong sai sai sb thay d6i (Modified Wald test), két qua cho thdy, gié tri p-value =
0.000 < 5%, nén gia thuyét HO bi bac bd, mo hinh tac dong ¢ dinh méc khuyét tat PSSS thay doi.

Kiém dinh sy tu tvong quan (Wooldridge test), két qua cho thay gia tri p-value = 0.000 < 5%.
Nhu vy, mo hinh tdc dong ¢ dinh méc khuyét tat ty twrong quan.

Kiém dinh twong quan chéo (Pesaran test), két qua cho thay, gia tri p-value = 0.9702 > 5%,
khong thé bac bo Ho. Mb hinh tac dong cb dinh khong mac khuyét tat twong quan chéo.

bé khic phuc céac khuyét tat trén, nhom da lya chon mo hinh hdi quy Driscoll-Kraay. Dya vao
két qua bang c6 thé thiy rang, cac kiém dinh vé sy pht hop ctia mé hinh wéc luong Driscoll-Kraay
déu chi ra gia tri p-value c¢6 y nghia cao & mirc 1%, diéu nay ham y rang phuong phép Driscoll-
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Kraay dugc str dung la phu hop, cac udc luong 1a tin cay, khong bi sai I¢ch. Cu thé, nhom da sir
dung 1énh xtscc v6i lag(4) nham khic phuc sy tu twong quan dén béac 4, ddng thoi khic phuc khuyét
tat phuong sai sai s6 thay d6i cuia mé hinh.

Két qua hdi quy duoc thé hién ¢ bang dudi day:

Bang 5. Tong hop két qua hdi quy

i POLS RE FE FE — Dris kraay
Bién doc lap
InCO2 InCO2 InCO2 InCO2

InGDP 1.339%** 0.442%** 0.425%** 0.425**
InGDP2 -0.0829%** -.0.0291** -0.0282%** -0.0282%**
InPOP 0.997** 1.055** 1.221%** 1.221%**
InFDI 0.0660** 0.0161** 0.0136** 0.0136**
INFORESTAREA  -0.0326** -0.0608 -0.353* -0353**
InENSUSE 1.223%** 1.094** 1.020** 1.020%**
_cons -20.95%* -16.05%* -15.16%* -15.16%*
N 414 414 414 414
R-sq 0.977 0.846

chibar2(01) = 1569.87
Breusch and Pagan Lagrangian test

Prob > chibar2 = 0.0000

chi2(6) = 34.6
Hausman test

Prob>chi2 = 0.0000

chi2 (29) = 43719.93
Modified Wald test

Prob>chi2 = 0.0000

F (1, 28) = 29.606
Wooldridge test

Prob >F = 0.0000
Pesaran test Prob = 0.9702

Nguon: Tinh todn ciia nhom tdc gia (2023)
Ghi chi: **, * ¢c6 mirc ¥ nghia théng ké 1an luot 1a 1%, 5%
Céc két luan duogc rat ra tir bang két qua hdi quy nhu sau:

Thi nhat, & goc do cac nude chau A, ting trudng kinh té s& 1am ting luong phat thai khi CO».
Mdi quan hé gitra ting trudng kinh té va 6 nhiém mai truong cia cac nudc trong khu vuc chau A
tudn theo dudng cong méi truong Kuznets. Hé s6 cia InGDP duong va hé sé ctia InGDP béc hai
(InGDP2) 4m & mirc ¥ nghia 1% cho thay d6 thi quan hé gitta InCO2 va InGDP 1a hinh Parabol v&i
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. pI : L :
diém ngoit 1a ;;@ =7.528 . Tirc 13, diém chuyén tiép ciia EKC tai mirc GDP bang e’2% hay 1859.38
USD/ngudi/nam.

Su suy thoai méi truong
(InCO2) A

Giai doan déu Nén kinh té
tang truémg Burdc ngoit da phat trién
kinh té

(InGDP)

7.528 Thu nhip binh quén déu ngudi

Hinh 1. Puong cong Kuznet vé mdi trudng
Nguén: Nhém tdc gia tinh todn va vé do thi (2023)

Thir hai, quy m6 dan sb ting giy ra ap luc téi moi trudng. Cu thé, bién InPOP c6 tac dong tich
cuc téi bién InCO2, & mirc ¥ nghia 1%, quy mo dan s6 ting 1% thi lwong khi thai CO; ting thém
xap xi 1.221%. Két qua nay phu hop véi gia thuyét H2 clia nhom tac gia. Cac nghién ciru di trude
ctia Dietz va Rosa (1997), Yang Chen & Chien-Chiang Lee (2020). Nguyén nhan 13 do dan sé gia
tang, nhu cau doi séng tang thic day san xuat, dong thoi lugng tai nguyén sir dung ngay cang nhiéu,
kéo theo d6 1am gia ting lwong chat thai va khi thai.

Thi ba, von dau tu nudc ngoai vao cac nudc Chau A c6 tac dong tich cuc t6i lugng phat thai
CO». Cu thé, & mirc y nghia 1%, vn dau tu nudc ngoai ting 1% thi lugng khi thai CO; tang x4p xi
0.0136%. Két qua nay cho thay mic du bién InFDI ¢6 tac dong rat nhé nhung van c6 tac dong duong
1én bién InCO2 va diéu nay hoan toan phu hop véi gia thuyét H3 ciia nhom téc gia. Nguyén nhan 1a
do mét s6 cuong quéc Chau A nhu Trung Québc, Nhat Ban c6 nén cong nghiép rat phat trién, dic
biét c6 nén cong nghiép hat nhan va nén cong nghiép qudc phong, 12 nude di dau tu vao cac nude
dang phat trién gy ra lugng khi thai, chét thai vo cing 16n. Bén canh d6, phan 16n qudc gia Chau
A 13 quéc gia dang phat trién, nhan von dau tu tir cac nude khac, ngoai viéc nhan duoc nhiéu khoa
hoc - cong nghé hién dai, tin tién hudng dén moi trudng xanh thi cac qudc gia nay ciing tré thanh
noi xa thai do bén dau tu duoc cap phép xdy dung nha may, xi nghiép 16n tai nudc nhan dau tu. Cac
nghién ctru di trude cua Cole va cong su (2006), Wang va cong su (2013) co két qua tuong tu.

Thir tu, tang dién tich rimg 1am giam luong phat thai khi CO,. Cuy thé, bién INFORESTAREA
va InCO2 c¢6 mbi quan hé ngugc chidu, voi mirc y nghia 1%, dién tich rimg tang 1% thi luong phat
thai khi CO2 giam xdp xi 0.353%. Két qua nay phu hop véi gia thuyét H4 dugc néu & trén. Cac
nghién ctru cua Aber (2001), Zhang va Justice (2001), Werf (2009), Yang Chen & Chien-Chiang
Lee (2020) ciing c6 két qua tuong tu.
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Thi nam, mic st dung ning luong qudc gia ting 1én gay ra 6 nhiém moi trudng. Bién InNENUSE
c6 tac dong duong 1én bién InCO2, & mirc ¥ nghia 1%, INENUSE ting 1% lam cho lugng phat thai
CO» tang xép xi 1.02%. Két qua nay phu hop véi gia thuyét H5 va cac nghién ctru di trude ctia Yang
Chen & Chien-Chiang Lee (2020), Chakravarty va Tavoni (2013).

5. Pé xuit giai phap va két luin

Két qua nghién ctru cho thay su phat trién cong nghiép cung téc do ting truong kinh ké cao s&
1am cho van dé 6 nhiém khi nha kinh tré nén tram trong hon. Ttr d6, nhom tac gia nhan thiy nghién
ctru 14 nén tang dé dua ra mot sd dé xudt giai phap:

Thi nhat, 1a giam luong khi thai thong qua viée st dung cic ngudn ning luong sach, sir dung
nang lwong hiéu qua va cac cong nghé thu hdi va luu trit carbon. Ngoai ra, cac chinh sach nhu dinh
gia carbon va cac quy dinh co thé gitp giam luong khi thai va thiic day chuyén doi sang nén kinh
té carbon thép.

Thir hai, cdc nude can phat trién nhitng nganh c6 gia tri gia tang cao, it gdy 6 nhiém moi trudng
va it tiéu hao nhién liéu, vi du nhu tip trung vao nganh ché bién thuc pham tao ra gid trj cao hon
nham thac ddy xuét khau va phat trién kinh té cho qudc gia. Chinh phii can ting stic ép va tao diéu
kién hop ly cho cac nganh tiéu hao nang lugng cao (giao thong van tai, xi mang, dét, sat, thép) tai
co cdu lai qua trinh san xudt va nang cao cong nghé nham giam tiéu hao nhién liéu.

Thir ba, cac qudc gia can huéng nén kinh té phat trién dua trén ting ning suét va sy phat trién
khoa hoc cong nghé, cu thé 1a xdy dung va hoan thién chién lugc phat trién qudc gia theo hudng:
(i) Binh hudng 16 trinh phat trién khoa hoc cong nghé qudc gia; (ii) Quan tdm dung muc dén phat
trién nén khoa hoc cong nghé trong nudc va nudc ngoai, mua ban quyén sang ché dé hap thu nhing
cong nghé hién dai; (iii) Tap trung vao phat trién cong nghé trong nhitng linh vuc co ban véi sy
tham gia manh mé cua chinh phu.

Thir tur, ting cuong cac du 4n hop tac cong tu nham hd trg tdt hon cho ting truéng xanh. Tich
cuc thu hit ngudn tai trg cho cac dy 4n lién quan dén tang trudng xanh cua khu vuc trén nhiéu linh
vuc nhu nang luong tai tao, tiét kiém ning luong; cac cong trinh thich tmg voi bién d6i khi hau nhu
dé bién, duong; san xuét sach hon va cic cong nghé it phat thai carbon.

Bai viét nay nghién ctru tic dong cta ting trudng kinh té dén phat thai CO2 & cac nude chau A
giai doan 2000 - 2014. Két qua da chi ra bién ting truong kinh té co ¥ nghia thong ké va c6 mdi
tuong quan cung chiéu véi lugng phat thai khi CO2. Ngoai ra, két qua thuc nghiém vé tac dong cia
tang truong kinh t& dén méi trudong phu hop véi Iy thuyét duong cong Kuznet. Bén canh d6, do gidi
han vé kinh nghiém va thoi gian nghién ctru, bai viét van con ton tai mot s6 han ché nhu chua xem
xét dén dic diém nén kinh té bao gém thu nhép, vi tri ving dia ly,... dé lam rd mirc d tac dong cua
FDI 1én mai trudng giita timg nén kinh té ¢6 didc diém khac nhau. Tir d6, cac nghién ciru tiép theo
can tién hanh xem xét, bo sung cac bién ndy vao md hinh dé co thé giai thich toan dién va day du
hon anh hudng cia ting truong kinh té dén luong phét thai CO2 tai ting nén kinh té khac nhau
trong khu vue chau A, giup dua ra nhitg khuyén nghi thiét thuc cho chinh pha 1an doanh nghiép
trong bdi canh hién nay.
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Phu luc

Danh séach céc quoc gia nghién ctru

STT Tén quéc gia STT Tén quéc gia
1 Armenia 16 Korea, Rep.
2 Azerbaijan 17 Kuwait

3 Bahrain 18 Lebanon

4 Bangladesh 19 Myanmar

5 Brunei Darussalam 20 Oman

6 Cambodia 21 Palestine

7 China 22 Qatar

8 Cyprus 23 Russian Federation
9 India 24 Saudi Arabia
10 Iran, Islamic Rep. 25 Singapore
11 Iraq 26 Syria

12 Israel 27 Tajikistan
13 Japan 28 Thailand
14 Jordan 29 Yemen

15 Kazakhstan
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