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Tom tit. O cac qudc gia cham/dang phat trién thi 4p luc ting thu nhap binh quan du ngudi budc
Chinh Phu phai danh d6i giira ting truang kinh té véi 6 nhidm moi truong. Cau hoi dit ra 1a ¢6 nén danh
ddi va néu danh doi thi danh doi & mic 6 ndo? Nhiéu nha nghién ciru d tap trung 1am rd méi quan hé
giita tang truong kinh té va chat luwong mdi truong theo quy luat dudng cong Kuznets. Nghién ciru nay sir
dung dit liéu cua 7 quéc gia Pong Nam A trong giai doan 1995-2014 dé kiém dinh duong cong Kuznets
dang chir U nguoc ¢6 thuc sy ton tai. Bang phuong phap hdi quy S-GMM (System Generalized Method
of Moments) va PMG (Pooled Mean Group Regression) cho m6 hinh dang bang dong, nghién ctu tim
thdy bang chiing thong ké manh cho sy ton tai cua hiéu ing chit U nguoc, va viéc bo sung yéu tb thu hat
FDI vao md hinh thuc nghiém danh gia tic dong caa lugng khi thai CO2 ra moi treong theo du doan cua
Kuznets la hop ly.

Tir khoa. FDI, phat trién bén viing, khi thai CO,.

KUZNETS CURVE TEST ON THE IMPACT OF FOREIGN DIRECT INVESTMENT
TO THE CO2 EMISSIONS IN THE COUNTRIES OF SOUTH EAST ASIA

Abstract. In the slow developing countries, the pressure increase income per capita which forced the
Government to swap between economic growth with environmental pollution. This study applies System
Generalized Method of Moments and Pooled Mean Group Regression in combination with dynamic panel
data to investigate the existence of Environment Kuznets Curve in ASEAN. The data was collected for
the ASEAN-7 countries during the period from 1995 to 2014 from the International Engery Agency,
World Bank’s database. This article provides a statistical evidence that overall there is the relationship,
which has inverse U-shape between income per capita, foreign direct investment and environmental
degradation. The turning point’s GDP per capita is about 46000 USD/year.

1. GIOI THIEU

Trong qua trinh phat trién thi nhu cau vé& von tu ban de dau tu cho co sé ha tang, an sinh xa hoi, gido
duc, y té, quéc phong v.v...ludn rat I6n. Ly thuyét kinh té hoc di chi ra trong giai doan dau cua qua trinh
phét trién thi von tu ban dol VGi cac quoc gia/vung cham phat trién 6 ¥ nghia quan trong dac bi¢t, n6 vira
thoa man nhu ciu trudgc mat, vira gilp cac ngudn vén khac nhu von tai nguyen vbn nhan lyc, vbn khoa
hoc k¥ thuét ... phat huy dugc hi¢u qua. Va nhu mot 1€ tat nhién ngudn vén FDI 14 lya chon dugc uu tién.

Kuznets (1995) [1] dua ra y tuéng vé mot duong cong hinh chir U nguoc, dién ta moi quan hé gitra
tang truong kinh té voi chat lugng moi truong (bleu hién bang mac d6 6 nhiém moi truong). Ong cho
rang, ¢ giai doan dau cua tang truong kinh té thi do &p luc ting truéng qua 16n, quy md tich liy von cua
ca nén kinh té bi han ché nén Chinh Pha c6 xu huéng néi long cac quy dinh vé méi truong dé thu hat
nguon vén FDI. Nho ¢6 FDI ma thu nhap binh quéan dugc cai thién, tuy nhién Cung V6i sy gia tang vé thu
nhap binh quan thi tinh trang 6 nhiém moi truong ciing tang 1én. O giai doan nay, cac qudc gla chua yéu
khai thac tai nguyén thién nhién & dang thd, cong nghé san xuit con lac hau, trinh d6 quan ly yéu ... nén
tiéu hao nhién ligu Ion, lugng khi thai CO, ra mdi truong nhiéu, 1am cho méi trudng ngay cang tro nén 0
nhiém. Khi thu nhap binh quan tang dén mirc do nao do, doi séng dugc cai thién thi nguoi dan bit dau y
thire dwoc tAm quan trong cua chat lwong cudc sdng, chit luong moi truong sinh thai xung quanh. Bén
canh do6, cling véi diéu kién kinh té duoc cai thién thi sy hoi nhap kinh té va wu thé cua nudc phat trién
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sau gitp qudc gia, doanh nghiép va nguoi dan co thé lva chon cac cong nghé xanh, sach, than thién véi
mdi trudng. Tinh trang 6 nhidm méi truong s& chiing lai, dao chiéu roi giam bét va chat lugng méi truong
duogc nang Ién.

2. COSOLY THUYET VA TONG QUAN NGHIEN CUU

M&i quan hé gitra ting truong kinh té va chat lwong méi trudng da duoc quan tdm va nghién cuu tai
nhiéu nudc/khu vuc trén thé gioi. Pham Xuan Hoan et al., (2014) [2] khi kiém dinh dudng cong Kuznets
vé mdi truong (EKC - Environmental Kuznets Curve) cho 10 nudc Asean giai doan 1985-2010, da khang
dinh ¢6 su ton tai cua hiéu tng chir U nguoc. Véi dir liéu bang can bang, sir dung 2 bién GDP binh quén
va GDP? binh quan, uéc luong hdi quy bang md hinh tac dong co dinh FEM (Fixed Effect Model), REM
(Random Effect Model) nhdm tac gia cho rang c6 bang chung théng ké manh chang to duong EKC cho
khu vuc Asean s& co diém udn & gié tri ngudng la khoang 13.917 USD/ndm (tinh theo gia c¢d dinh nam
2005). Tuy nhién, nghién ciu ndy bo qua mot yéu td quan trong d6 1a mdi quan hé gitra lugng khi thai
CO; ctia nam hién tai vai lwgng khi thai caa cac nam trude do.

Diéu nay di dwoc Tran Thi Tuan Anh (2016) [3] bé sung, véi dir liéu caa 8 qudc gia Asean giai doan
1994-2011, sir dung 4 bién gdbm GDP binh quan, GDP? binh quan, d6 mé thwong mai, mat do dan sb.
Ung dung hoi quy khong gian (Spatial Regression) cho dang bang dong DPD (Dynamic Panel Data) tac
gia tim thay bang ching thong ké vé sy ton tai cua hiéu tng chit U nguoc Vé moi truong ciia cac nude
DBong Nam A, va viéc tac dong cua luong khi thai CO, nam trude dén nam hién tai 1a dang tin cdy. Diém
udn ma tac gia im dwoc 1a tai mic gié tri ngudng khoang 23.000 USD/nam (tinh theo gia ¢ dinh 2010).
Tuy nhién, ca hai nghién ciru nay déu bo qua tac dong caa FDI va ti 18 cong nghi¢p trong GDP, theo Anis
Omri et al., (2014) [4] va Huiming Zhu et al., (2016) [5] day thuc su la didu dang tiéc vi linh vuc thai
nhiéu khi CO; nhat 1a linh vuc cong nghiép, va trong giai doan dau cua ting truong kinh té thi hoat dong
trong linh vuc cong nghiép chii yéu dén tir cac doanh nghiép c6 von dau tu nudc ngoai.

O céc khu vuc khéc trén thé gigi thi nghién cau cua World Bank do Shafic & Bondyopadhyay
(1997) [6] thuc hién cho 149 quoc gia trong giai doan 1960-1990, véi dir liéu chudi thoi gian va dir liéu
chéo, nhdm tac gid tim thdy su X4u di ciia chat lugng méi truong khi thu nhap binh quén tang 1én va c6 xu
huéng tét hon khi quéc gia d6 giau co hon. Galeotti & Lanza (1999) [7] sir dung dir liéu bang cho 110
qudc gia giai doan 1970-1996 tim théy co su t6n tai cua hiéu tng chir U nguoc cho mdi truong toan cau.
Ho khang dinh sy & nhiém trén toan cau van tang, nguyén nhan dén tir ap lyc ting nhanh thu nhap binh
quan dau nguoi & cac nude dang phat trién, hai yéu t6 thu nhap va tong dan sé giir vai trd quyét dinh ddi
vai lugng khi thai CO..

Nghién ctru cuia Anis Omri et al., (2014) sir dung di ligu bang cho 54 qudc gia trén thé gisi, nghién
ctu cua Shenggang Ren et al., (2011) [8] cho kinh té Trung Quéc da chimg minh dwgc FDI s& 1am ting
lugng khi thai CO,, yéu t6 nay tac dong manh thir hai sau lugng khi thai CO; ciia ndm trude d6. Nghién
ctru ciia Huiming Zhu et al., (2016) cho 5 nuéc Asean gom Indonesia, Malaysia, Philippines, Singapore,
Thailand, cua Pao & Tsai (2010) [9] cho 4 nudc BRIC gom Brazil, Russian Federation, India, China déu
khang dinh c6 méi lién hé giira lugng khi thai CO,, FDI va ting truang kinh té. Tuy nhién, Dijkagraff &
Vollebergh (2005) [10] sir dung dit liéu cia cac nude OECD giai doan 1960-1997 lai tim thiy bang chiing
bac bo su ton tai hidu tng chir U nguoc cia EKC.

Hoffmann et al., (2005) [11] da sir dung di liéu cua 112 quéc gia dé kiém dinh mdi quan hé nhan
qua gitra FDI va 6 nhlem mdi truong cho 03 nhom nude: Cac nuge cham phét trién, cac nudc dang phat
trién va cac nudc phét trién. Két luan cua nghién ciu 1a mdi quan hé nhan qua nay khéc nhau gitra cac
nhom nuéc. O cac nuéc cham phat trién thi lugng khi thai CO, co tac dong tich cuc dén thu hat FDI, &
cac nudc dang phat trién thi FDI 1am ting lwong khi thai, con ¢ cac nudc phét trién thi khong tim théy
mbi lién hé. Mot “cai nhin mdi” 1a cach dién dat cua Jungho Baek (2015) [12] khi kiém dinh hiéu @ng cua
duong EKC cho 5 nuwéc Asean gom Indonesia, Malaysia, Phillippines, Singapore va Thailand trong giai
doan 1981-2010. T4c gia khdng tim thay hi¢u ing chit U ngugc, ma tim thay hi¢u tng chir U trong mbi
quan hé dong lién két dai han gitra GDP, GDP?, tiéu thu ning lwong va FDI véi lugng khi thai CO, ra mdi
truong. Chinh sy khac nhau trong két qua ctia cac nghién ctru n6i trén vé su ton tai hiéu ang chit U nguoc
va tac dong cua FDI dén luong khi thai CO, trong kiém dinh dudong cong EKC da giai thich cho su can
thiét cAn c6 thém nhirng bang chang thuc nghiém vé& méi quan hé nay.
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3. PHUONG PHAP NGHIEN CUU, SO LIEU VA MO HINH
3.1. Phwong phap nghién ciru, sb li¢u

Hau hét cac nghién ctru vé EKC trude ndm 2000 déu str dung dir liéu chudi thoi gian va dit liéu chéo.
Diéu nay chi pht hop ¢ thoi diém d6 do dit liéu thoi gian doi hoi phai c6 s6 quan sat dai, con dit liéu chéo
thi khong phai anh duoc tinh lién tuc cta cAc quan sét do phai cat tai timg thoi diém nhét dinh. Jodson
(1995) 1ap ludn rang, néu mot nghién ctru khong st dung hét cac khia canh thoi gian, khong gian cua sé
lidu, thi nghién ciru 6 da lang phi rat nhidu théng tin ma s6 liéu c6 thé cung cip’. Dir liéu bang (Panel
Data) phat trién sau nay tuy khic phuc duoc cac nhuge diém do, nhung udc luong bing tac dong gop
(POOLED) thi khong tinh dén su khac biét cua cac dic tinh riéng. Uoc luong bang tac dong cb dinh (FE),
tac dong ngau nhién (RE) s& bi chénh khi mo hinh c6 chudi thoi gian t ngan va khong gian i 16n (Judson
etal., 1996).

Theo Bond (2002) [13] thi dir liéu vé lugng khi thai CO, thudng la chudi thoi gian bén (Persistent
time series), tirc 13 luong khi thai CO, trong nhitng nim sau thudng c6 quan hé rat manh voi dir licu
nhimg nam truge do, do d6 trong mé hinh nghién ctru khong duge boé qua tinh dong cua yéu tb nay.
Ngoai ra, mo1 lién hé khong gian cling can duoc tinh den Céc qudc gia gan nhau thuong twong tac manh
v6i nhau vé mat kinh té thong qua ludng di chuyén vén dau tu, luc luong lao dong, kim ngach xudt nhap
khau v.v.. Sy tuong dong vé dia 1y, diéu kién khi hau, tai nguyén thién nhién khién cac chinh sach kinh té
tdt thuong dugc sao chép lai, do do xuét hién hiéu ung lan téa chinh sach kinh té gitlra cac quéc gia lang
giéng, trong d6 c6 ca chinh sach vé moi trudng.

Sau khi Hansen [14] cong bd vé phuong phap udc luong Momen tong quat GMM (Generalized
Method of Moments) nam 1982, thi Arellano & Bond (1991) [15] 4p dung GMM vao mo hinh dang bang
dong dé cai thién tinh vimg va tinh hiéu qua cua mdé hinh DPD (Dynamic Panel Data). Phuong phép
GMM tiép tuc duge Elhorst (2012) [16] mo rong dé kiém soat thém yéu t6 khong gian trong mo hinh, dé
vira gilr dugc tinh bén cta chudi dit liéu vé moi truong, dong thoi kiém soat sy phu thude khong gian gilta
cac quoc gia co khoang cach dia ly gan nhau. Tuy nhién, phuong phap GMM ciing ¢ nhirng han che (i)
céc hé s6 goc s& thay doi theo timg don vi bang, (ii) khong thé hién dugc cac dic tinh ning dong ngan han
va ddng lién két dai han.

Do d6, trong nghién ciru ndy, nhom tac gia sir dung dong thoi ca phuong phap ude luong GMM va
phuong phap udc lwong PMG (Pooled Mean Group Regression) dua trén dir liéu bang can bang cho 07
qudc gia gom Indonesia, Cambodia, Malaysia, Philippines, Singapore, Thailand va Viét Nam trong 20
nam tir 1995-2014 dé xac dinh hiéu tmg chit U nguoc cua duong cong Kuznets c6 thuc su ton tai trong
dai han? Va trong ngin han thi nhitng yéu t6 ndo co tac dong dén lwong khi thai CO2 cua 7 nudc Dong
Nam A. Dit liéu duoc thu thap tir 3 ng116n dang tin cdy 1a T6 chirc nang lugng thé gidi IEA (International
Engery Agency) va Ngén hang thé gigi WB (World Bank), Hoi nghi ctia Lién hiép qubc vé thuong mai va
phat trién (UNCTAD).

3.2. M0 hinh nghién ciru

Dé kiém dinh hiéu tng chit U nguoc hay mbi lién hé giita lwong khi thai CO2 v6i thu nhap binh quén
dau nguoi thi theo Ang (2008), Sharma (2011), Anis Omri (2013) sir dung ham san xuat Cobb-Douglas la
phu hop. Pic biét, Anwar & Nguyen (2010) [17], Anwar & Sun (2011) con bo sung thém ca yéu té FDI
vao trong ham san xuit. Khi d6 ham Cobb-Douglas duoc viét du6i dang:

Y =eAK“E*LY (Phu:(mg trinh 1)

Trong do6: Y la san lugng thuc té (GDP), A la cac nhan t6 nang suat téng hop, Ela téng sb ning
lugng tiéu thy, K 1a quy mo von cua nén kinh té (von trong nudc va von FDI), L 1a téng luc luong lao
dong. o, B, A 1a ti trong dong gop cua cac yéu t6 vao san luong thuc té. Khi nghién ctru sdu hon vé ham
san xuét, Pereira & Pereire (2010) [18] dé xuit E = b.CO2, con Anis Omri et al., (2014) cho ring K =
¢.FDI, do d6 phuong trinh 1 ¢ thé dugc viét lai thanh:

Y =b*c“e’ A(COZ)’1 (FDI)“L* (Phuong trinh 2)

1 Tran Tho Pat (2011), Vai tro cia Von con nguoi trong cdc mé hinh ting trwong, Nghién cuu Kinh té 56 393.
2 Nguyén Minh Tién (2015), Hoi quy DGMM va PMG véi dir ligu bang, Chuyén san Kinh té d6i ngoai, S6 11, 40-48.
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Gia st nén kinh € khong doi theo quy mo (tirc 13 o + B + A =1), khi d6 chia ca 2 vé cia phuong
trinh 2 cho L dé tim duoc thu nhdp binh quan dau nguoi, phuong trinh 2 viét thanh:

Y FDI
- =b*c% EA( O, ) (—— ) (Phuong trinh 3)
Lay logarit 2 vé cua cua phu'ong trinh 3 thu duogc
Y Ja CO, FDI .

Iog(t) =log(b“c”A)+ A log( C )+ a Iog(T) +& (Phuong trinh 4)
bita= |Og(biC“ A) , chuyén vé ta c6 thé biéu didn phuong trinh 4 dudi dang dit lidu bang nhu sau:

CO2 GDP FDI
9 =B+ B9 )i+ Bt (Phuong trinh 5)

Dé kiém dinh hiéu tmg chir U nguoc chung ta phai thém bién (GDP/L) binh phuong, va ting cac
bién kiém soat vao phuong trinh 5. Tran Thi Tuén Anh (2016), dung thém bién kiém soat 1a d6 mé cua
nén kinh té va mat do dan cu. Huiming Zhu et al., (2016) ngoai bién d6 mo, mat do dan cu con st dung
thém bién ti 1é cong nghiép trong GDP va tong murc von hoa cua thi truong ching khoan. Ké thira cac
nghién ctru trén, tac gia dé xuat mé hinh cho nghién ciru ndy nhu sau:

LnCO,capita, = (3, +V,) + B, LnGDPcapita, + B,LnGDPcapita; + sLnControl, +e,
. N . (Phuong trinh 6)
Theo Bond (2002) dit liéu v& luong khi thai CO; thuong 1a chudi dit liéu bén, tic 1a luong khi thai
cuia nam hién tai co trong quan manh voi lugng khi thai cia cac ndm truge. Viée bo qua tic dong nay co
thé lam phuwong trinh 6 bi hié€n tuwgng ndi sinh do bd soét bién, do vay tac gia sit dung phuong trinh 7 dé
nghién ctru hiéu tng chit U nguoc nhu sau:
LnCO,capita, = (f3, +V;) + yLnCO,capita;  , + 4LnGDPcapita, + 5, LnGDPcapita; + sLnControl, +e,
(Phuong trinh 7)
Trong d6: i = 1,2,3,4,5,6,7 tuong tng vé&i Cambodia, Indonesia, Malaysia, Philippines, Singapore,
Thailand, Vietnam.
vi 1a cac dac tinh riéng caa ting qudc gia trong nghién cau. Tuc la &, =V, +€;
t: 1 ndm nghién ctru (tir 1995 dén 2014) , ,
_ Controli: la cac bien kiém soat, trong (g véi cac nhan to khac tic dong den luong khi thai CO;
(gom bién FDI, bién Hour, bién Open, bién Industry).

Bang 1: Quy udc cac bién trong mé hinh

Ky hi¢u bién Noi dung ciia bién Pon vi Ngudn s6 li¢u
COszbq Luong khi thai CO, binh quan dau ngudi Metric tons IEAS
Thu nhap binh quan dau ngudi . .
GDPbg (tinh theo gid c6 dinh 2011) USD/ngudi wB
GDPhg? Thu nhap binh quan dau nguoi binh phuong ‘ USD/ngudi WB
Fdi So FD_I binh quan dau nguoi (tinh theo so von do vao USD/ngusi UNCTADS
- FDI inflow)
Hour So gio Vlam viéc binh quan cua mot nguoi lao dong Gid/nim WEB
trong nam
Open D6 mo cua nén kinh té % UNCTAD
Industry Ty 1€ cong nghiép trong GDP % WB

3 http://www.iea.org/statistics/
4 http://www.conference-board.org/data/economydatabase/
5 http://unctadstat.unctad.org
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Téc gia sir dung thém bién Hour (s6 gio lam viéc binh quan) la do ngoai tac nhan chu yéu thai ra khi
CO 1a linh vyc cdng nghiép va khu vuc ¢6 vén dau tu nude ngoai FDI, thi viée tang sb gio 1am viéc s&
khién lugng khi thai ting cao hon mirc binh thudng. Hon nita do dic thu cua nganh nghé, linh vuc cong
nghiép s& thuong xuyén phai tang s gio 1am viéc hon cac linh vuc khac nén dua bién sé gio lam viéc
binh quan thanh bién kiém soat s& hop ly. Viéc phai loai Myanmar, Laos, Brunei, va Timor-Leste 1a do
dir liéu cua 4 qudc gia nay bj thiéu, dac biét 1a thiéu dir lieu vé thoi gian 1am viéc. Laos va Timor-Leste
con thiéu dir liéu vé xuat nhap khau nén khong thé tinh toan dugc do mo ciua nén kinh té.

4. KET QUA NGHIEN CUU VA THAO LUAN

4.1. Thong ké md ta

Theo Té chirc Nang lugng thé gisi IEA (Hlnh 1) thi luvong khi thai hang nam cia ca thé gisi kha
6n dinh va ting nhe. Tuy nhién khu virc Pong Nam A thi mirc d6 thai khi CO; binh quan cua cac qubc gia
1a khac nhau kha lon.

Lugng khi thai CO, binh quén cia ca Luong khi thai CO, binh quan cia cac

the gioi nwéc Asean
5.00 12.00
4.00 8.00
3.50 6.00
3.00 4.00
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2.00 -
1.50 1995199719992001200320052007200920112013
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Hinh 1: Luong khi thai CO2 binh quén cua thé gisi va 7 nuéc Asean

Singapore va Malaysia cao hon muc trung binh cua thé gisi gan gip 2 lan, trong 20 nim qua
Singapore dang nd lyc dé cit giam luong khi nha kinh nay thi tai Malaysia lugng khi thai CO, van dang
tang. Tai Cambodia, Indonesia, Philippines, Thailand, Vietnam thi lugng khi thai nha kinh méac du c6 xu
hudng tang nhitng van dudi mac trung binh cua thé gidi. Tuy nhién diéu nay khong dong nghia véi viéc 5
quéc gia nay khong bi hién tugng 6 nhiém khong khi de doa, tinh trang nay da xuat hién & mot sb khu
cong nghiép tap trung, khu do thi 16n .. nhitng noi ma s6 liéu thong ké binh quan khong thé phan &nh chi
tiét duoc.

Bang 2 md ta gi4 tri trung binh cua cac bién trong mé hinh theo tirng quéc gia, Singapore 1a nudc co
GDP binh quan dau nguoi cao nhit, & mirc 62.500 USD/nam va ciing 1a qubc gia thu hit dugc nhidu FDI
binh quan cao nhat, dat 6.000 USD/ndm. Cambodia va Viét Nam la 2 nu6c c6 thu nhap binh quan thap
nhét, nhung ciing 14 2 qubc gia ma ngudi lao dong phai 1am viéc nhiéu gio nhat trong nam. Néu 1 ngay
lam viéc 8 gi¢ thi mot nguoi lao dong Cambodia trung binh phai lam 310 ngay/ndm, con sé ndy cua Viét
Nam la 294 ngay/nam.

Bang 2: Gi4 trj trung binh theo timg qubc gia

Cacbién | Indonesia | Cambodia Malaysia Philippines Singapore Thailand Vietnam
CO:bq 1.39 0.23 5.72 0.85 9.25 2.94 0.94
GDPbq 7,732 2,051 20,160 4,986 62,521 12,409 3,617
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Hour 2,002 2,485 2,321 2,105 2,339 2,327 2,352
Fdi 27.99 47.47 233.59 22.11 6,087.02 107.56 50.17
Open 0.32 0.64 1.37 0.49 2.39 0.83 0.76
Industry 44.71 23.05 42.85 32.91 30.54 37.80 35.55

[Nguon: Theo tinh toan cua tac gid]

4.2. Két qua nghién ciru

Dé tranh két qua hoi quy bi gia mao, tac gia kiém dinh tinh ding cho tat ca cac bién cua chudi dir
lidu. Cac kiém dinh Levin-Lin-Chu, Breitung, Im-Pesara-Shin, Augmented Dickey Fuller, Phillips Perron
déu cho thay cac bién dua vao mo hinh nghién ctru khong ding ¢ Bac goc (Level) ma ding ¢ Bac 1 (1%
diff), tac gia ciing phan tich ca yéu t6 xu thé dé dam bao diéu kién cho céac chudi ding. Két qua kiém dinh
tinh dirng dugc minh hoa & bang 3.

Tuy nhién, Anis Omri et al., (2014) khi kiém dinh hiéu tng chitr U nguoc cia duong EKC cho 54
qudc gia trén thé gisi trong giai doan 1990-2011 cho rang viéc kiém dinh tinh dirng chi quan trong véi két
qua hoi quy, va do dia ly phan b rong nén kho dam bao duoc tinh dirng cua chudi dit lidu thuc té. Dé két
qua nghién ciru nay c6 do tin cay, tac gia sir dung dong thoi 3 mé hinh.

e M0 hinh 1 sir dung dir liéu gbc, véi dir liéu bang théng thudng nén co thé ude lugng bang
phwong phap OLS gop (Pooled), phuong phép tac dong co dinh FE (Fixed Effect), phwong phap
tac dong ngiu nhién RE (Random Effect).

e M0 hinh 2 sir dung dit liéu gbc, két qua hdi quy duge wéc lugng biang phuong phap Momen
tong quat S-GMM (System Generalized Method of Moments).

e M0 hinh 3 sir dung dir liéu ldy sai phan, wéc luong bang phuong phap PMG (Pooled Mean
Group Regression)

Bang 3: Két qua kiém dinh nghiém don vi cia timng bién

Common unit root Individual unit root

Tén bién LLC Breitung IPS ADF PP

Level 1tdiff | Level | 1stdiff | Level | 1tdiff | Level 15t diff Level 15t diff
COzbg@ 1.131 2_77'*** 1.395 | -0.405 | 3.004 4.84*** 4.080 | 49.97*** | 3.463 | 994.71***
GDPbg@@ | 4.598 3_36*** 0_5'10 3_71'*** 7.695 2.76*** 0.132 | 32.11*** | 0.035 | 45.80***
GDPDG’@ | 7.734 | gosuw | 6419 | -1459% | 0.155 | . ., | 0.045 | 21.20* 0.011 | 36.32***
Fdi@@ 2.17'8** 4_13:*** 0.542 | 0.1142 1_4'37* 5.77'*** 23.22% | 57.75%** | 29.77*** | 107.67***
Hour@ 1.8(;0** 2_72?*** 1.497 | -0.461 | -0.467 4.22'*** 19.43 | 45.69*** | 21.75% | 143.63***
Open@@ | -1.359* 3_61'*** 0.668 2_44*** -0.777 3.952*** 16.36 | 40.30*** | 19.63 | 97.61***
Industry@ 1.6(;0** -1.77** | 1.661 3_41'*** 0.291 2.77'*** 17.47 | 30.18*** | 17.80 | 86.07***

Ghi cht: @ khdng c6 xu thé, @@ c6 xu thé. *** ** * tyong tng véi cac mire ¥ nghia 13 1%, 5%, 10%

Tac gia sir dung phan mém Stata 14 dé xir ly dit ligu. DSi véi mo hinh 1, tAc gia wdc lugng bang 3

phwong phap POOLED, FEM, REM, két qua kiém dinh so sanh FEM v&i POOLED, FEM véi REM cho
thiy m6 hinh FEM 1a pht hop nhat véi mau dit liéu. Xt ly thém hién twong phuong sai sai sb thay ddi va
ty twong quan chudi bac 1, két qua hdi quy ciia mé hinh 1 dwgc thé hién trong cot FEM hiéu chinh cia
Bang 4. Theo két qua, bién GDPbq nhan gia tri duong, bién GDPbg? nhan gia tri &m, bién Fdi nhan gié tri
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duong, bién Industry nhan gia tri duwong va ca 4 bién nay déu c6 y nghia thong ké. Tuy nhién, két qua tinh
todn ndy da bo qua mbi lién hé caa lugng khi thai CO; cac nam trude dén nam hién tai, dé kiém soat moi
quan hé nay bai viét dung mo hinh 2 dé phan tich.

Mo hinh 2 duoc tac gia udc lugng bang phuong phap System-GMM do Arellano & Bond (1991) d&
xuat. Két qua kiém dinh tu tvong quan bac nhat AR(1) = 0.109, ty twvong quan bac hai AR(2) = 0.542,
kiém dinh Sargan = 0.267 déu dat, nhu vay két qua hdi quy 1a du tin cay dé phan tich. Theo két qua trong
cot S-GMM cua Bang 4, cac bién co y nghia thong k& manh gom bién COasq1y Nhan gia tri duong, bién
GDPyq nhan gia tri duong, bién GDPy? nhan gia tri &m, bién Fdi nhan gia tri duong. Piéu nay chang to
hiéu (g chir U nguoc o tn tai va lwong khi thai CO; ciia ndm trudce, von Fdi binh quén cé tac dong lam
tang luong khi thai nha kinh cua nam hién tai.

Ddi vai md hinh 3, do kiém dinh nghiém don vi cc bién khong dirng & bac gbc ma dirng & sai phan
bac 1, do do tac gia tiép tuc kiém tra tinh dong lién két bang kiém dinh Fisher dwa trén nén tang
Augmented Dickey Fuller va Philips Perron vai do tré bang 2. Theo két qua & bang 5, bién CO2bq va bién
Industry dung & sai phan, do vdy theo dé nghi ciia McCoskey & Cao (1998) can kiém dinh thém dong
lién két bang kiém dinh Westerlund® (2007).

Két qua kiém dinh Westerlund tai Bang 6 cho thay c6 it nhat 3 kiém dinh béac bo gia thuyét Ho
(khong c6 tinh dong lién két) gitra lwong khi thai CO, binh quan vai bién thu nhap binh quan, sé gio lam
viéc binh quén, sé Fdi binh quéan, d6 mé caa nén kinh té va ti trong nganh céng nghiép trong GDP. Theo
Anshasy (2012) nhu vay 1a dat, tirc 14 tat ca cac bién doc lap déu co dong lién két véi bién phu thudc, vi
vay viéc ap dung mo hinh PMG Ia phu hop.

Béng 4: Két qua thyc nghiém cua nghién ciru

Bién FEM hiéu chinh S-GMM PMG
Hésé p Prob Hésé p Prob Hé s6 p Prob

CO2bqe1) 0.8861976 | 0.000
GDPbq 0.000319 0.000 0.0000369 | 0.027 0.0002896 0.000
GDPbg’ -2.72E-09 0.000 -4.98E-10 |  0.008 -3.12E-09 0.000
Hour -0.0001707 0.257 0.00026 | 0.147 0.0001565 0.292
Fdi 0.0000709 0.039 0.000081 | 0.000 0.0004266 0.002
Open 0.0804988 0.219 0.1211371 | 0.286 -0.3973444 0.000
Industry 0.0093469 0.024 |  0.0084525 | 0.086 -0.004495 0.162
H¢ s6 chin -0.1325144 0.726 -0.969967 | 0.088
S6 quan st 140 133 133
Kiém dinh sy phi hop ciia 33 64 1540000%**
mo hinh
Kiém dinh F_test 14.73%**
Kiém dinh Hausman 39.43***
Kiém dinh AR(1) 0.109
Kiém dinh AR(2) 0.542
Kiém dinh Sargan 0.267
Log Likelihood 245.885

Ky higu *** ** v * |an heot biéu thi cho muc y nghia 1%; 5% va 10%.
[Nguon: Theo tinh toan cua tac gid]

8 Nguyén Minh Tién (2015), Hoi quy DGMM va PMG véi di liéu bang, Chuyén san Kinh té ddi ngoai, S6 11, 40-48.
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Bang 5: Két qua kiém dinh tinh dimg Fisher, v6i do tré =2

» Kiém dinh ADF (Prob>chi2) Kiém dinh PP (Prob>chi2)

Bien Khong xu thé C6 xu thé Khong xu thé C6 xu thé
CO:bq 2.546 18.269 3.182 15.35
GDPbq 0.106 110.75*** 0.078 5.177
GDPbg? 0.044 26.88** 0.025 2.457

Hour 28.97** 15.893 24.32** 20.84

Fdi 1.766 11.167 16.125 35.89***

Open 4.494 10.892 15.008 21.53*
Industry 7.673 19.18 20.595 6.817
ACO2hq 33.31%** 23.06** 129.96** 107.04***

Alndustry 21.22* 12.603 131.73*** 151.79***

Ky hidu *** **vg * |an heot biéu thi cho muc y nghia 1%; 5% va 10%.
[Nguén: Theo tinh toén cua tac gid]

Bang 6: Kiém dinh dong lién két bang kiém dinh Westerlund

Bién doc lap

Bién phu thugc: CO2bq

Gt Gq Pt Pq
GDPhg -2.972** -15.46* -8.31*** -9.89
GDPbg? -2.545 -11.70 -8.35*** -11.42
Hour -2.578 -25.49%** -10.37*** -19.12***
Fdi -3.20%** -28.75%** -8.14*** -17.83***
Open -2.935%** -32.79*** -9.49*** -21.17%**
Industry -2.282 -25.88** -7.88*** -16.31***

Ky higu ***, ** va * ldn luot biéu thi cho muc  nghia 1%; 5% va 10%.
[Nguén: Theo tinh toén cua tac gid]

Bang 7: Két qua u6c luong tac dong trong ngén han bing PMG

Bién phu thude: A CO2 binh quan

Hé so p Sai s Prob
Hé s6 hiéu chinh -0.375 0.125 0.003
AGDPbq -0.0001 0.0001 0.394
AGDPbg2 2.78E-08 2.41E-08 0.248
AHour 0.0014 0.0011 0.153
AFdi -0.0002 0.0001 0.103
AOpen 0.140 0.193 0.469
Alndustry 0.007 0.025 0.761
Hé s6 chan 0.089 0.112 0.422

[Nguon: Theo tinh toan cua tac gid]

Két qua udc luong bing phuong phap PMG (Pooled Mean Group Regression) trong ngan han thé
hién & Bang 7, trong dai han thé hién ¢ cot PMG cua Bang 4.
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Theo két qua nay, trong ngian han ngoai nhiing yéu t6 dwa vao mé hinh nghién ctu van con céac yéu
t6 khéc anh huong dén luong khi thai CO,. Téc do hiéu chinh 1a -0.375 khang dinh ton tai mot mdi quan
hé dai han dong lién két ¢ it nhit mot trong s céc qudc gia duoc dua vao nghién ctu. Gid tri tuyét doi
ctia hé sb hiéu chinh (0.375<1) ham y qua trinh diéu chinh khdng bi chéch khoi vi tri can bang can thiét,
chung t6 khu vige Pong Nam A van duy tri duoc sy 6n dinh trong viéc kiém soat luong khi thai CO; ra
moi truong.

Két qua wéc lwong cho dai han cho thiy bién GDPyg nhan gia tri duong, bién GDPyug? nhan gia tri am,
diéu nay thém mat lan nira khang dinh 1a hiéu ung chir U ngugc trong dudng cong Kuznets moi truong &
khu vuc Pong Nam A 1a thyc sy ¢6 ton tai trong giai doan 1995-2014. Piém udn’ cua chir U tai muc
ngudng gia tri 13 46.000 USD/nam. SH gid 1am viéc va ti 18 cong nghiép khong c6 ¥ nghia thong ké,
nhung d6 mé nén kinh té lai ¢6 ¥ nghia thong ké manh va lam giam luong khi thai CO; binh quan.

4.3. Binh luin két qua va ham y chinh sach

So véi cac nghién ciu cua nhirng tac gia trong nudc, két luan cua nghién ciu nay tring véi két luan
cia Pham Xuan Hoan et al (2014) va Tran Thi Tuan Anh (2016) vé c6 sy ton tai cua hiéu tng chix U
ngugc trong dudng cong EKC cua khu vuc Asean. Nghién ctru nay ciing cho két lugn twong dong véi
nghién cau cua (Ren, Yuan, Ma, & Chen, 2014) cho cac khu vuc cdng nghiép tai Trung Quoc cua
(Galeotti, Lanza, & Pauli, 2006) ¢ cac nugec OECD. Diéu nay ham y hiéu tng chix U nguoc cling ton tai &
nhiéu khu virc/quéc gia trén thé giéi. Panh gia su ton tai va mac d6 tac dong cua nd s& co ¥ nghia trong
v6i viéc hoach dinh cac chinh sach kinh té, lra chon mé hinh ting truéng v.v..

Tur két qua nghién ctu tac gia goi y mot sé ng dung vao thuc tién nhu sau:

Thet nhat, Chinh Phui can diea tiéu chi sir dung nang lwong va lrong khi thai CO2 vao tiéu chi tham
dinh khi tiép nhédn hodc kéu goi von dau tw truc tiép nwéc ngodi (hé sé beta cua bién FDI trong ca 3 md
hinh déu c6 ¥ nghia thong ké). Trong cong tac thu hat va tham dinh FDI can c6 sy phan cap quan Iy theo
dung chirc ning. Tang cuong hoat dong phan bién khoa hoc cuia cac t chirc tham dinh cong nghé, tham
chi 1a cac phan bién cua nguoi dan hodc céc t6 chire xa hoi ddi véi cac du an dau tu nudc ngoai o nguy
co tac dong tiéu cuc dén chat lugng méi truong.

Thet hai, cac qudc gia can hoi nhdp sau hon vao nén kinh 1é thé gidi (hé 50 beta ciia bién Open la -
0,397 va cé ¥ nghia thong ke). Két qua nghlen ctru cho thiy yéu té do ma nén kinh té nhan gla tri &m, tuc
1a ting thém d6 mé cua nén kinh té s& gidp giam luong khi thai CO; ra méi trudng. Didu nay hoan toan
hop 1y, boi cac nuéc phét trién da nhan thirc dwoc tac hai cua khi thai nha kinh va cam két dwa ra cac
chuong trinh cat giam lugng khi thai CO; trén toan cau (dién hinh la Nghi dinh thu Tokyo ky nam 2005
va Hiép dinh Paris ky két nim 2015). Do d6 viéc hop tac sau va rong véi nén kinh té thé gisi gidp cac
ving lanh tho/qudc gia dang phat trién tiép can dugc véi cac cong nghé méi nhat, nhiing cong nghé than
thién hon véi moi truong.

Thir ba, Chinh Phii khéng cho dén diém uon méi diéu chinh chinh sach. Mic di nghién ctru nay chi
ra diém udn co ton tai va tai ngudng gia tri 46.000 USD/nam, nhung can than trong véi két qua nay.
Trong 7 quéc gia dua vao nghién cuu chi c6 Singapore da vuot trén mic nay, Malaysia ¢ tiém can dudi,
con cac quoc gia khac c6 khoang cach kha xa. Chinh Phu khong nén trong chd khi thu nhap binh quan
cao thi moi truong s€ tu dugce cai thién. Moi truong da va dang 6 nhiém néu cac qudc gia khong co y thirc
bao vé nd. Bao vé mdi truong 1a mot qua trinh nd luc 1au dai, do vy trong bét ky hoan canh naio, ting
hanh vi du 1a nho ciia mdi nguoi dan, mdi t6 chirc s& gitp nang cao ¥ thirc gitr gin moi trudng. C6 lam
dugc nhu vay, loai ngudi maéi yén tam “dat vé” an toan dén tuong lai.

5. KET LUAN

Mong muén duoc séng va 1am viéc trong moi trudng xanh va sach 1a khat vong ban niang va chinh
dang cua mdi thanh vién trong xa hoi. Dya vao két qua nghién ciru, trong nam 20 nam tir 1995-2014 cho
7 qudc gia khu vuc Pong Nam A gbm Cambodia, Indonesia, Malaysia, Philippines, Singapore, Thailand
va Viét nam, nghién ctru nay da khang dinh 2 diém chu yéu sau:

e Bb sung thém mdt nghién ctru thuc nghiém vé su ton tai cta hiéu ung chir U nguoc theo du

7 Piém ubn = -(0.0002896/(2x(-3.12E-09))) = 46.410
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doan ctia Kuznets trong mdi quan hé giira thu nhap binh quan dau nguoi v6i luong khi thai CO,
ra moi truong cho 7 nudc Asean trong giai doan 1995-2014.

e Viéc bo sung thém yéu tb thu hut dau tu truc tiép nudc ngoai (FDI) vao mo hinh nghién ciru ban
dau cta Kuznets 1a hop ly.

Mic du, nghién ctru da gép phan khang dinh su ton tai cta hiéu ung chit U ‘nguoc trong duong cong

EKC d01 voi cac dir liéu cua 7 nudc Asean, khoang cach trong viée xac dinh diém udn cua cac nhom tac
gia van ton tai nhimg khéac biét nhat dinh. Cac nghién ctru tiép theo c¢6 thé kiém dinh hi¢u ung chir U
ngugc trong duong cong EKC bang cac phuong phap phan tich khac, chang han nhu h01 quy khong gian
(Spatial Regression). Boi vi cac quoc gia gan nhau thuong twong tac manh véi nhau vé mat kinh té théng
qua cac tac nhan khac nhau nhu ludng di chuyén vén dau tu, luc lwong lao dong, kim ngach xuit nhap
khau. Su twong ddng vé dia 1y, diéu kién khi hau, tai nguyén thién nhién khién céc chinh séch kinh té tét
thuong dugc sao chép lai, do d6 xuat hién hiéu tng lan toéa chinh sach kinh té giira cac qudc gia lang
giéng, trong d6 c6 ca chinh sach vé thu hat dau tu truc tiép nuwdc ngoai va chinh sach quan 1y méi trudng.

TAI LIEU THAM KHAO

[1].
2.

(3].

[4].

[5].

[6].

[71.

[8].

[9].

[10].

[11].

[12].

[13].

Kuznets, S., Economic Growth and income inequality. American Economic Review, 1955. 45.

Pham Xuan Hoan, N.C.N., Vii Thi Hién Thu, Puong cong Kuznets vé méi truong doi véi khi thai Carbon
Dioxide: Truong hop cdc nuwéc ASEAN. Vietnam's Socio-Economic Development, 2014. 79 (TTKHCNQG): p.
67-80.

Anh, T.T.T., Ung dung hoi quy khéng gian véi mé hinh dang bdng dong dé kiém dinh dwong cong Kuznets
méi truong ¢ Péng Nam A. Ki yéu Hoi thao khoa hoc qudc gia "Théng ké va tin hoc ng dung" 2016 (Truong
Dai hoc Kinh té - Pai hoc Ba Néng): p. 93-100.

Omri, A., D.K. Nguyen, and C. Rault, Causal interactions between CO2 emissions, FDI, and economic
growth: Evidence from dynamic simultaneous-equation models. Economic Modelling, 2014. 42: p. 382-389.
Zhu, H., et al., The effects of FDI, economic growth and energy consumption on carbon emissions in ASEAN-
5: Evidence from panel quantile regression. Economic Modelling, 2016. 58: p. 237-248.

Bandyopadhyay, S., Economic growth and environmental quality - Time series and Cross-country evidence.
Policy Research working paper, 1997. 904(World Development Report 1992).

Galeotti, M., A. Lanza, and F. Pauli, Reassessing the environmental Kuznets curve for CO2 emissions: A
robustness exercise. Ecological Economics, 2006. 57(1): p. 152-163.

Ren, S., et al., International trade, FDI (foreign direct investment) and embodied CO2 emissions: A case study
of Chinas industrial sectors. China Economic Review, 2014. 28: p. 123-134.

Hsiao, F.S.T. and M.-C.W. Hsiao, FDI, exports, and GDP in East and Southeast Asia—Panel data versus
time-series causality analyses. Journal of Asian Economics, 2006. 17(6): p. 1082-1106.

Dijkgraaf, Elbert & Herman R.J. Vollerbergh (2005). A test for Parameter Heterogeneity in CO2 Panel EKC
Estimations. Environmental and Resource Economics.

R.Hoffmann, L.C Ging, B.Ramasamy & M.Yeung (2005). FDI and Pollution: A Granger Causality Test using
Panel Data. Nottingham University Business School, The University of Nottingham.

Jungho Baek (2015). The new look at the FDI-Income-Energy-Environment nexus: Dynamic panel data
analysis of Asean. Journal of Energy Policy, 91(2016), 22-27.

Bond, S., Dynamic panel data models a guide to microdata methods and practice. Portuguese Economic
Journal, 2002(1).

© 2017 Trudng Pai hoc Cong nghiép thanh ph H5 Chi Minh



KIEM DINH PUONG CONG KUZNETS VE TAC PONG CUA PAU TU TRUC TIEP 137
NUOC NGOAI BEN LUONG KHI THAI CO2 TAI CAC NUOC BONG NAM A

[14]. Hansen, L.P., Large sample properties of generalized method of moments estimators. Econometrica, 1982. 50.

[15]. Arellano, M.S.B., Some tests of specification for panel data: Monte Carlo evidence and an application to
employment equations. Review of Economic Studies, 1991. 58: p. 277-297.

[16]. Elhorst, J.P., Dynamic spatial panel models methods and inferences. Journal of Geographical Systems, 2012.
14(1).

[17]. Nguyen, A., Foreign direct investment and economic growth in Vietham. Asia Pacific Business Review, 2010.
16.

[18]. Marvdo Pereira, A. and R.M. Marvdo Pereira, Is fuel-switching a no-regrets environmental policy? VAR
evidence on carbon dioxide emissions, energy consumption and economic performance in Portugal. Energy
Economics, 2010. 32(1): p. 227-242.

Ngay nhdn bai: 12/06/2017
Ngay chap nhdn dang: 10/10/2017

© 2017 Trudng Pai hoc Céng nghiép thanh phé H5 Chi Minh



