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Tém tit: Tac dong lan toa cia dau tur tryc tiép nude ngoai, ting trudng kinh té, toan
cau hoa dén dau chan sinh thai it duoc quan tim & cac nude dang phat trién. Do vy,
muc dich ctia nghién ctru nay nham kham pha tic dong lan toa theo khong gian cho
10 nudc Pong Nam A trong giai doan tir nam 1995 dén 2016. Bang viéc ap dung ba
mo hinh héi quy khéng gian, két qua thuc nghiém cta nghién ctru khang dinh duoc
ba diém méi. Thi nhat, anh hudng cta dau tu trye tiép nudc ngoai dén dau chéan sinh
thai 1a khong 16 rang. Thir hai, ton tai tac dong lan toa duong tir ting truong kinh té
dén dau chan sinh thai & ca nudc so tai va cac quic gia lang giéng. Thir ba, toan cau
hoa co lan toa am dén déu chan sinh thai. Két qua thyc nghiém cung cip bang chiing
trong hoach dinh cac chinh sach kinh té chung cta ca khu vuc va ciing ¢d niém tin
cho céc chinh phu trong viéc thiic day cac giai phap duy tri sy can bang sinh thai.
Tir khéa: Dau tu truc tiép nuéc ngoai, Dau chan sinh thai, Tang trudng kinh té,
Toan cau hoa, Cac nusc ASEAN

THE IMPACT OF ECONOMIC INDICATORS
ON ECOLOGICAL FOOTPRINT IN ASEAN COUNTRIES:
A SPATIAL ECONOMETRIC ANALYSIS

Abstract: The spillover effect of foreign direct investment, economic growth,
globalization on ecological footprint has not been given much attention in emerging
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countries. This study aims to explore these effects in 10 Southeast Asian countries
from 1995 to 2016. By applying three spatial regression models, the obtained
empirical results provide some findings. Firstly, the effect of FDI on the ecological
footprint is ambiguous. Secondly, there is a positive spillover effect running
from economic growth to ecological footprints in both the host country and the
neighboring countries. Thirdly, globalization has a negative spillover effect on the
ecological footprint. The results provide helpful evidence for planning common
regional policies and strengthening the governments' confidence in promoting
ecological balance maintenance solutions.

Keywords: Foreign Direct Investment, Ecological Footprint, Economic Growth,
Globalization, ASEAN Countries

1. Gi¢i thiéu

Phét trién kinh té gan lién voi bao vé moi truong, dic biét 1a khong xam hai
dén cac hé sinh thai ty nhién, chua bao gio 1a bai toan don gian véi chinh phu cta
hau hét cac qudc gia trén thé gidi. Theo Asongu (2018), cac nude dang phat trién
khong c¢6 nhiéu lya chon do 4p luc cai thién thu nhap binh quan dau nguoi ludn rat
16n, tham chi néu khong nang cao dugc mirc séng clia nguoi dan thi co thé dan dén
nhiéu bat on khac trong xa hoi. Tuy nhién, ca 1y thuyét kinh té 1an nghién ctru thuc
nghiém déu chi ra rang viéc thiic day tang truong kinh té ma khong anh hudng dén
moi trudng ty nhién 1a bat kha thi (Chen & Chang, 2016). Piéu nay ham ¥ rang ton
tai mot sy danh doi (c6 thé 1a trong ngén han) giira thic day ting truong kinh té voi
suy giam chét lugng méi trudng sdng, hodc 1am hao mon cac tai san sinh thai nhu:
g0 trong ring, ca ¢ dai duong, dién tich danh cho cay xanh ¢ cac do thi.

Thu hat dau tu trye tiép nudce ngoai (FDI) 1a giai phap duoc nhiéu qudc gia dang
phat trién chi trong dé thuc day ting trudng kinh té trong nudc. Bén canh viéc tao
thém viéc lam, cai thién ning suit lao dong, hinh thanh cac chudi cung Gmg va thuc
day san xuat trong nudce thi FDI cling gdy ra tinh trang kiét qué tai nguyén, 6 nhiém
moi truong, pha v cdu tric can bang cia mot s6 hé sinh thai, hay kim ham su phat
trién cta cac doanh nghiép trong nudc. Hao & cong su (2020) khuyén nghi rang
khong phai tat ca cac du an FDI déu tac dong xau dén méi truong, nhirng du an sir
dung cong nghé xanh, ning luong téi tao hay tao ra nhitng cong nghé thugng ngudn
can dugc khuyén khich. Toan cau hoa duoc ky vong sé giup giam bdt tac dong tiéu
cuc cta FDI dén méi truong do md rong thuong mai qubc té véi nhiéu quoc gia
trén thé gidi s& gitip chinh phu c¢6 co hoi thu hut nhitng nha dau tu nudc ngoai chién
lugc, nhig tap doan da quéc gia vo1 cac cong ngh¢ san Xuat vuot troi, than thién
v6i méi truong. Mit khéc, toan cau hoa ciing gitp qudc gia tiép can duoc véi ngudn
sinh thai ctia quic gia khac (thong qua FDI), do vay sé& lam giam ap lyc khai thac
cac hé sinh thai trong nu6e dé phuc vu nhu cau ting truong.
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Két qua nghién ctru vé tac dong cua FDI, ting truong kinh té va toan cau hoa dén
dau chan sinh thai khong twong dong. Mot s6 hoc gia chi ra rang FDI 1am ting dau
chan sinh thai (Chowdhury & cong su, 2021), trong khi Mert & Boluk (2016) lai két
luan rang FDI mang dén nhiing cong nghé sach, do vay c¢6 lgi cho mdi truong cta
nude thu hat FDI. Nhiing két luan khac nhau vé tac dong cua tang trudng kinh té,
FDI hay toan cau héa dén dau chan sinh thai ciing duogc tim thiy trong cac nghién
ctru cua Ahmed & cong su (2021), Doytch (2020), Ulucak & cong su (2020). Bén
canh do, cac nghién ctru trude ciing chua tra 101 dwge mot sb cau hoi co ban. Thu
nhat, c6 hay khong sy lan téa theo khong gian gitta cac bién s vi mo nhu ting
treong kinh té, FDI va toan cau hoa dén du chan sinh thai & cac qudc gia lang giéng
trong cung mot khu vuc dia ly. Thur hai, néu ton tai thi cac tac dong lan toa nay s€
1a tich cyc hay tiéu cuc dén ddu chén sinh thai & qudc gia lang giéng.

Nghién ctru nay dugc thuc hién nham tra 101 hai cau héi trén trong pham vi muoi
nudce thanh vién Hiép hoi cac qudc gia Pong Nam A (Association of South East
Asian Nations — ASEAN) trong giai doan tir naim 1995 dén 2016. Céac nghién ctru
trude day sir dung hdi quy khong gian thuong bo qua su dong nhat trong d6 doc va
kiém dinh nhan qué giira cac bién s6. Do vdy, bén canh bd sung day du hai kiém
dinh nay, dong gop hay tinh thuc tién ctia nghién ctru khong chi 1am phong phi1 hon
1y thuyét kinh té ma con cung cip bang chiing thuc nghiém cho chinh phi cac nudc
ASEAN trong viéc du thao va ban hanh céac chinh sach kinh té chung cho ca khéi
vé dinh hudng thu hat FDI, thuc day tang truong kinh té va quan 1y moi truong.

Nghién ciru duge cau trac thanh nim phan. Sau phan giéi thiéu, bai viét tap trung
trinh bay co so 1y thuyét va lwge khao cac nghién ctru trude ¢ Phan 2. M6 hinh
nghién ctru va dit liéu duge miéu ta chi tiét trong Phan 3. Phan 4 danh cho trinh bay
két qua thuc nghiém, va Phan 5 1a két luan va ham y chinh sach.

2. Co sé 1y thuyét

Nhiéu nghién ctru thuc nghiém da dugc thuc hién dé x4c nhan tac dong cua cac
bién s6 vi md dén chat luong mdi trudng nhu nghién ctu cia Ahmad & cong sy
(2020); Kassouri & Altintas (2020); Udemba (2020). Hau hét cac nghién ciru trong
thoi gian dau déu str dung bién 6 nhiém khong khi (do ludng bang lugng khi thai
CO,) lam bién dai dién cho chat lugng mai truong. Tuy nhién, theo Ngoc (2021),
bd chi s6 dau chan sinh thai 1a mot thudc do toi uu nhitng tac dong clia con nguoi
dén mai truong tu nhién vi nd do ludng ca phia cung va phia cau. V& phia cau, bo
chi s6 nay do ludng nhitng “tai san sinh thai” (ecological assets) ma mot nhom dan
cu can phai c¢6 dé san xut va tiéu thu (nhu thyc pham tir ndng nghiép, vat nudi, ca
sdng trong tu nhién, gd va cac san pham khéc tir rirng nguyén sinh, hay khong gian
song t6i thiéu & d6 thi), va dé hap thu nhimg phé thai do hoat dong chung ctia con
nguoi tao ra (nhu rac thai cong nghi€p, rac thai sinh hoat, lugng khi thai CO,). Vé
phia cung, bd chi s6 nay do luong nang luc (biocapacity) cung ing cac “tai san sinh
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thai” ctia chinh phu/dia phuong trén sau linh vuc gdm: dét cho trong trot, dat chin
tha vat nuoi, dat rimg phong ho, dat trong cdy xanh hap thy CO,, ngu truong danh
bat ca va dat xay dung nha 6. Do vay, st dung b chi s6 dau chan sinh thai s€ cung
cAp cai nhin toan dién hon so vé6i viéce str dung chi s6 luong khi thai CO,, vano dang
duoc tng dung nhi€u trong cac nghién ctru gan day.

Cu thé, nghién ctru ctia Nathaniel & Khan (2020) st dung phuong phap udc
luong trung binh gop hiéu chinh (Augmented Mean Group) cho 6 nuéc ASEAN goém
Indonesia, Malaysia, Philippines, Thai Lan, Singapore va Viét Nam trong giai doan tur
nam 1990 dén 2016. Két qua ctia ho cho thdy ca ba yéu t6 1a ting truong kinh té, d6 mo
thuong mai va tiéu thu ning luong khong tai tao déu lam trAm trong thém tinh trang
tham hut sinh thai ¢ khu vuc nay. Trung Qudc tir 1au da dugc coi 13 cong xudng san
xuét ctia thé gi6i, do viy tac dong clia ting truong kinh té dén dau chan sinh théi ciing
thu hiit dwoc nhiéu sy quan tam. Wang & cong su (2018) st dung phuong phap mang
no ron nhan tao phi tuyén (Non-Linear Artificial Neural Network) d4 phat hién ra rang
mdi quan hé giira ting truong kinh té va diu chan sinh théi 1a ngugce nhau. Cuy thé,
nén kinh té Trung Qudc dat trang thai can bang sinh thai vao nhiing nim 1990, sau d6
tinh trang tham hut ngay cang dién bién nghiém trong. Kassouri & Altintas (2020) str
dung phuong phap udc luong trung binh gdp co tuong quan giira cac bién (Correlated
Common Effect Mean Group) di khang dinh c6 sy danh d6i chit luong méi truong
lay tang truong kinh té ¢ cac nudc vang Béc Phi va Trung Pong (Middle East and
North Africa - MENA). Th vi hon, Asic1 & Acar (2016) tng dung 1y thuyét vé duong
cong moi truong Kuznets (Environmental Kuznets Curve - EKC) va phuong phap uéc
luong tac dong cb dinh (panel fixed-effects regression) phat hién ra rang khi thu nhép
cao hon, qudc gia giau co s& phan phdi lai tai san sinh thai trong nuéc théng qua con
duong nhap khau sinh thai. Tuy nhién, Asict & Acar (2016) ciing khuyén céo rang ddy
khong phai 1a giai phap lau dai boi qudc gia nao 1di ciing trd nén khan hiém sinh thai.

Pbi véi tac dong ctia FDI dén diu chan sinh thai, Chowdhury & cong su (2021)
str dung phuong phap hdi quy phan vi cho dir liéu bang (panel quantile regression)
va tim thy tac dong duong ctia FDI dén dau chan sinh thai & moi mtic phén vi trong
bbi canh nghién ctru gdm 92 qudc gia. Phén tich sau hon, Doytch (2020) tng dung
phuong phap momen téng quét (generalized method of moments - GMM) chi ra FDI
lam ting tai san sinh thai cho tiéu ding & cac qubc gia co thu nhap binh quan dau
ngudi cao, trong khi lai 1am ting tai san sinh thai cho khu vyc san xuat & cac nudc co
thu nhap thip. Ngay ké ca san xut dé xuat khau thi FDI ciing chi anh hudng & cac
qudc gia c6 thu nhap trung binh hoic thap. FDI vao linh vuc dich vu tai chinh thi 1am
giam, trong khi FDI vao linh vuc dich vu phi tai chinh lai 1am tang nhu cau vé tai san
sinh thai. Godil & cong su (2020) da chirng minh ring toan cau héa lam ting ddu chan
sinh thai trong bdi canh nén kinh té Tho Nhi Ky bang phuong phap wdc lugng tu hoi
quy phan phdi tré phan vi (quantile autogressive distributed lag), trong khi Langnel
& Amegavi (2020) bang phuong phéap wéc luong tu hdi quy phan phdi tré co xét dén
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diém gay cau trac lai tim thay tac dong tich cuc cai thién chat lugng méi trudng séng
cua Ghana thong qua viéc md cua hoi nhép kinh té vai thé gioi.

Ly giai cho tac dong cua tang truong kinh t&, FDI va toan cau hoa dén ddu chan
sinh thai, Ahmed & cong su (2021) cho rang d6 1a do hiéu tng quy mé va hiéu tng
ky thuat. Viéc mot qudc gia thuc day tang truong kinh té co thé kich hoat hiéu tmg
phan bb tai nguyén vao nhitng nganh nghé c6 hiéu qua cao (thong qua co ché gid),
ddng thoi tai nguyén ciing duoc khai thac triét dé hon thong qua co ché lién két
ngang va lién két doc giita cac doanh nghiép trong cuing nganh nghé. Pay dugc xem
1a hi¢u ing quy md. Tuong tu, vi¢c thu hut FDI va mé rdng cac hoat dong ngoai
thuong tao diéu kién cho cac doanh nghiép trong nudc tiép can dugc véi cac c6ng
nghé tién tién, cong nghé sach thong qua hop tac dau tu hay mua ban ban quyén.
Viéc tham gia vao chudi cung tmg toan ciu ciing tao ra sttc ép dé doanh nghiép
trong nudc va doanh nghiép FDI phai c6 nhiing Gmg xtr t6t hon véi moi trudong
thong qua viéc phai dat dugc cac chirng nhan vé san xuat sach.

Tac dong lan toa ctia cac bién sb vi md dén dau chan sinh thai da dugc nghién ctu.
Zambrano-Monserrate & cong su (2020) sir dung hdi quy khong gian dé nghién ctru
cho 158 quéc gia trong giai doan 2007-2016. Két qua chi ra rang nhimg tac dong lan
téa cua ting truong kinh té, d6 mé thwong mai dén déu chan sinh thai chi xay ra trong
ngan han, trong khi tac dong tryuc tiép lai rd nét hon trong dai han. Solarin (2019) sir
dung phuong phap udc lugng binh phuong nho nhat dé tham do kha ning xay ra hoi
tu alpha va hoi tu beta vé nhu ciu tiéu thy tai san sinh thai binh quan dau nguoi ¢
cac nude trong TO chire Hop tac va Phat trién Kinh té (Organization for Economic
Cooperation and Development - OECD). Két qua thuc nghiém ctia Solarin cho thay
su hoi ty nay chi xay ra ¢ 13 qudc gia chir khong phai tat ca 27 qubc gia thanh vién
OECD. Tt nhién, nhiing lugc khao trén khong thé phan anh duoc ddy du cac nghién
ctru hién c6 vé mbi quan hé gitra FDI, tang trudng kinh té, toan cau hoa va 6 nhiém
moi trudng. Nhung né ciing cho thy duong nhu tac dong lan toa it dugce quan tim &
cac nuéc ASEAN. Ngoai ra, vi su han ché ctia nguon luc va thi truong nén mot doanh
nghi¢p FDI khi da chon mot quoc gia dé dau tu thi ho s& kho, tham chi khong thé mo
rong sang cac quoc gla lang gleng, gian tlep anh huong toi tang truong kinh té ciia céc
qudc gia 1an can. Diéu nay 1a “tin hiéu” cho thay tac dong lan téa c6 thé thuc sy ton
tai gilta cac qudc gia trong cing mot khu vue, hodc ¢ cac rang budc vé nhimng diéu
kién ngoai thuong hay tai chinh v6i nhau. Day 1a “khoang trdng” ma nghién ciru nay
mudn 14p day cho cac nuéc ASEAN, mot khu vuc kinh té nang dong v6i nhiéu thoa
thudn thuong mai va hop tac dau tu da duoc ky két.

3. M6 hinh, dir li€éu va phwong phap nghién ciru
3.1 Mo hinh va dit lié¢u nghién ciru

Muc dich cua nghién ctru nay la khdm pha tac dong lan toa cua tang trudng kinh
té, FDI va toan cau héa dén dau chan sinh thai & 10 nudc ASEAN trong giai doan
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1995-2016. Ung dung phuong phap hdi quy khong gian ctiia Anselin (2007), bai viét
dé xuat v6i mo hinh tong quat nhu sau:
n K K n
EF, =a+1.EF,,  +pY w,.EF, +Y X, B+ 2> w,. X, .0, +u+39+v,(1)
" = k=1 k=1 j=I
vOi, v, = /12 w0, + &,
J=1
trong d6, EF minh hoa cho ddu chan sinh thai, X 13 tip hop cac bién doc 1ap gobm
dau tu tryc tiép nude ngoai (ki hiéu 1a FDI), ting trudong kinh té (GDP), va toan
cau hoa (Global). 1 minh hoa cho céc doi tuong (i = 1,2,..,10 twvong tng v&i Brunei,
Cambodia, Indonesia, Lao, Malaysia, Myanmar, Philippines, Singapore, Théi Lan
va Viét Nam). t 1a chi s6 thoi gian. p minh hoa cho hé sé tu hdi quy khong gian,
con X 1a hé sb tu tuong quan khong gian. W, 1a phan tir trong s6 khong gian giita
d6i tugng thtr i va ddi tuong th j. Tap hop nhimg phan tir w; s& hinh thanh ma tran
trong s6 khong gian (bai viét ki hiéu 1a W).

Dit liéu vé ddu chan sinh thai (don vi: gha per capita) dugc thu thap tir mang luéi
sinh thai toan cau. Pau tu tryc tiép nudc ngoai (don vi 1a USD) 1a tong vén FDI thu
hut tinh theo binh quan dau nguoi, duge thu thap tir Dién dan Thuong mai va Phat
trién cua Lién Hiép Qudc (United Nations Conference of Trade and Development -
UNCTAD). Tang truong kinh té duoc minh hoa boi thu nhap binh quin dau nguoi
(don vi 1a d6 la My, tinh theo gia ¢ dinh nam 2010) do Ngan hang Thé giéi cung
cép. Cubi cung, bién toan cau hoa duoc dai dién bdi chi s6 KOF Globalization
index (don vi 1a %) do Vién Kinh té Thuy S§ tinh toan va cong bb. Chi s6 KOF
Globalization index 12 chi sd téng hop duoc xay dung dua trén 3 tru cot chinh cua
hoi nhap qudc té gdm: hoi nhap kinh té; hoi nhap chinh sach va hoi nhap xa hoi. Véi
42 tiéu chi thanh phan dugc thu thap va tinh toan hang nam, sau d6 xép hang theo
thang diém 100. Qudc gia c6 chi s6 KOF gan bang khong chimg t6 murc do hoi nhap
v6i khu vuce va thé gioi thap; va nguoc lai, qudc gia cé chi s6 KOF xép xi bang 100
1a qudc gia c6 mirc dd hoi nhap cao. Tat ca cac dit liéu dugc thu thap trong thoi gian
tr 1995-2016, do mot sb quéc gia bi thiéu dit liéu trude giai doan nay, cac dir li¢u
sau giai doan nay can thém thoi gian dé tinh toan va cong bo.

3.2 Gid thuyét nghién ciru

Theo Chowdhury & cong su (2021) va Doytch (2020), viéc mot quoc gia ting
cuong thu hat FDI s& gay ra nhimg ap luc dbi véi moi truong sinh thai, boi mot mat
cac du 4n can cac nguyén vat liéu dau vao cho san xuét, mot mat lai gia tang ti€u
thu nang lugng (dién, xang dau, than d4...) do d6 anh huong tryc tiép t6i chat lugng
moi treong thong qua cac chit thai doc hai. Tham chi, néu nude sé tai khong c6 sin
cac loai nguyén, nhién vat li¢u can thiét thi cac du an FDI ¢6 thé nhap khau dé phuc
vu cho nhu cau cta dy an. Do vay, céc tac gia xay dung gia thuyét nghién ctru sau:
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HI: FDI co tac dong duong toi dau chan sinh thadi o ca nuwoc so tgi va cac nuoc
lang giéng.

Tuong ty, viée thuc day ting trudng kinh té ciing doi hoi phai khai thac nhiéu
tai nguyén hon (vi du nhu xuat khau dau tho, than da...), rdi viéc ting thu nhap lam
cho nguoi din c6 xu huéng mua sim nhiéu vat dung ca nhan (6 to, laptop), thiét
bi gia dinh (tivi, ti lanh, diéu hoa)... diéu nay ciing dua chu yéu vao khai thac tu
nhién (Kassouri & Altintas, 2020). Do vay, ké thura nghién ctru trudc cuia Nathaniel
& Khan (2020), Wang & cong su (2018), gia thuyét nghién ciru sau dugc dé xuat:

H?2: Tang truong kinh té sé lam tram trong hon tinh trang dau chdn sinh thdi &
cd nwoc so tgi va nuoc lang giéng.

Tac dong clia toan cau hoa dén dau chan sinh thai van con nhiing tranh luin nhat
dinh. Langnel & Amegavi (2020) cho rang viéc mé cira hoi nhap véi kinh té khu
vuc va thé gidi s& gitip nude so tai tiép can dugce cong nghé san xuét tién tién, than
thién voi méi truong do vay it gdy ra cac anh hudng tiéu cuc. Pong thoi, nhd phan
cong lao dong xa hoi va loi thé so sanh ma cac qudc gia sé toi vu duge cac ngudn
lyc sinh thai ciia minh. Tuy nhién, Asic1 & Acar (2016), Godil & cdng su (2020) lap
luan rang vé 1au dai thi quéc gia nao ciing phai ddi mat véi bai toan khan hiém sinh
thai nén viéc trong doi vao nhap khau sinh thai dé bu dip cho thiéu hut trong nuéc
s& kho kha thi. Do d6, bai viét dé xuat gia thuyét nghién ctru sau:

H3: Toan cau héa lam gidm dp lie vé tai san sinh thdi doi véi cd nude s tai va

cdc miede lang giéng.

3.3 Phwong phdp nghién ciru

bé dat dugc muc tiéu nghién ctru thi trinh ty phan tich dugc tién hanh qua cac
budce: Phan tich théng ké mo ta va kiém dinh tinh dung cua cac bién s6; Kiém tra su
tu tuong quan chéo; Kiém dinh hién tuong do déc déng nhat; Tinh toan hé sb tuong
quan khong gian Moran’s I; tiép theo 1a wdc luong két qua nghién ciru bang mo hinh
sai s khong gian (spatial error model - SEM), mé hinh tu twong quan khong gian
(spatial autoregressive model - SAR), md hinh Dubin khong gian (spatial Dubin
model - SDM), va kiém dinh lya chon mé hinh phu hop nhét; cudi cung nghién ctru
s& phan tich quan hé nhan qua Granger cho timg cdp bién sé bang kiém dinh cua
Juodis & cong su (2020).

Theo Yu & cong su (2008), mé hinh 1 dugc goi 1a mo hinh khong gian 16ng nhau
cho dang bang dong (dynamic general nested spatial model - GNSM) v6i t thé hién
tac dong ctia dau chan sinh thai ky trude d6 dén ky hién tai. Néu A = 0, thi m6 hinh
GNSM dugc goi la mo hinh Dubin khong gian (SDM). Do vay, dé lya chon duogc
m6 hinh khéng gian phu hop nhat, bai viét sir dung gia thuyét trong H,: 0 = 0, va
gia thuyet doi H, : 6 # 0 dé lya chon gitta m6 hinh SDM va m6 hinh SAR. Néu ket
qua kiém dinh Lagrange multiplier c6 p-value < 0,05 thi day la bang chirng dé bac
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b6 gia thuyét tréng, ham ¥ 1a m6 hinh SDM sé tét hon mo hinh SAR. Tuong tu, gia
thuyét trong H,,: p=0vab=0,cung gia thuyét doi H,:p#0,vad#0 dé so sanh
gittamd hinh SDM v61 m6 hinh SEM. Né€u bac bo gia thuyét H | thi ham y rang m6
hinh SDM t61 wu hon m6 hinh SEM.

Theo Elhorst (2016), viéc xac dinh ma tran trong sb khong gian (W) la rat quan
trong d6i v6i phuong phap hodi quy khong gian. Ghemawat (2001) dé xuat bon cach
dé xay dyng thanh phan cta ma tran trong s6 khong gian gdm: (1) St dung khoang
cach vé van hoa; (2) Sir dung khoang cach vé kinh té; (3) Str dung khoang cach vé
dia 1y va (4) St dung khoang cach vé trinh do quan 1y. Xét bdi canh ciia 10 nudce
ASEAN va tranh nhitng ¥ kién tranh luan thém vé tinh chinh xac cua do luong
khoang cach vin hoa, hay khoang cach vé trinh d6 quan 1y, nghién ctru nay sir dung
khoang cach dia Iy dé xdy dung ma tran trong s6 khong gian. C6 hai cach co ban
xay dung phan tir trong s6 khong gian tir khoang cach dia 1y

Cdch 1: Ma héa khoang cach theo kiéu nhi phan, theo dé:

{1 néu quéc gia i va qudc gia j c6 chung duong bién gidi,

Wi

0 cho cac truong hop khac.
Cdch 2: Stt dung khoang céch thuc té nghich dao, theo do:
1/d,; v6i d, la khoang cach thuc té theo dudng hang khong giira
W, = thu d6 ctia nudc 1 dén thua do nudc j,
0.

Theo 1y thuyét loi thé so sanh, khoang cach thuc té gitta qudc gia i va quéc gia j
ma xa nhau thi 1am tang chi phi van chuyén, d& dan dén khéi lwong thuong mai song
phuong sé it hon so v6i nhiing quéc gia c6 khoang cach gan. Pong thoi, bién gidi
giita cac nudc ASEAN c¢6 ca trén bién 1an trén bd, nén nghién ciru nay quyét dinh
str dung khoang cach thyc té nghich dao dé xay dung phan tir trong s6 khong gian
ban dau, v6i khoang cach thuc duoc do dac bai phan mém GoogleEarth.

4. Két qua thue nghiém

Bang 1. Thong ké cac bién trong mé hinh

Tén bién  S6 quan sat Gid tl:i Sai 50 Gfé tri( qié tr}
trung binh nho nhat 16n nhat
EF 220 2,645 2,038 0,826 8,311
InGDP 220 8,029 1,531 5,331 10,882
FDI 220 874,35 2.310,25 -356,46 13.263,04
Global 220 57,136 16,235 22,595 85,511

Nguon: Tinh toan cua nhom tac gia

Theo bao cdo cua Footprintnetwork.org (2021), ngoai trir Myanmar va Lao, tdm
qudc gia con lai trong ASEAN déu roi vao tinh trang thim hut sinh thai. S6 liéu
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thong ké trong Bang 1 cho thay gia tri trung binh ctia ddu chén sinh thai binh quan
clia cac nudc ASEAN giai doan 1995-2016 1 2,645 gha. Gia tri nho nhét dat 0,826
gha, trong khi gia tri cao nhat 1a 8,311 gha. Tuong tu, thu hat FDI ctia cac nudc
ASEAN trong giai doan nay ciing ghi nhan nhitng tin hiu tich cuc: gia tri trung
binh 13 874,35 con gia tri 1on nhét dat 13.263 USD. Pic biét, bat chip nhirng anh
hudng tiéu cuc tir cude khung hoang kinh té thé giéi nam 2008, trong sudt giai doan
2008-2016, ndm nao khu vuc ASEAN ciing thu hut trén 10 ti USD tién déu tu truc
tiép nude ngoai. Py 1a thanh tyu ma it khu vuc kinh té trén thé gigi 1am duoc.

Kiém dinh sw ti twong quan chéo (cross-sectional dependence)

Tiép theo, bai viét st dung kiém dinh CD test do Pesaran (2020) dé xuat dé kiém
dinh ty twong quan chéo cho cac ddi tuong trong dir liéu bang. Cong thirc CD test

duoc xac dinh nhu sau:
TYN(N-D) N(N D (ZZ”J

trong do, N la s6 doi tuong, T la s6 thoi diém, con thé hién cho hé sb tuong quan
giita sai s6 ctia doi twong thir i voi dbi twong thtr j. Bang 2 thé hién két qua kiém
dinh CD test.

Bang 2. Két qua kiém dinh CD test

Tén bién EF FD InGDP Global
Gia tri CD test 7,564% %% 11,26%%* 20,16%%* 27,198

Chu thich: *** twong ung voi miec y nghia 1%.

Nguon: Tinh toan cua nhom tac gia

Két qua trong Bang 2 cho thay tit ca cac kiém dinh CD test déu c6 ¥ nghia thong
ké& & muc 1%. Theo Pesaran (2020), khi cac ddi tuong trong dir li¢u bang c6 hién
tuong ty tuong quan chéo thi két qua wde luong bang phuong phap binh phuong
nho nhat OLS (ordinary least square) khong phai 14 két qua dang tin cay.

Kiém dinh d¢ doc khéng dong nhat (slope heterogeneity)

Mot van dé quan trong khac ddi v6i phan tich dir liéu bang 1a kiém dinh do doc
khéng déng nhat (hién tuong cac hé sd goc trong ham hoi quy cua timg ddi tuong 13
khong giéng nhau), boi quy mo nén kinh té va trinh d6 phat trién gitra cac qudc gia
trong mot bo dit liéu bang c6 thé khong twong dong. Pesaran & Yamagata (2008) dé
xut cong thirc HS test dé kiém tra d6 déc ddng nhat nhu sau:

Ayus =N .(—2" (T=k-D) j_z (%S - 2kj .

T+1
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Tuy nhién, theo Blomquist & Westerlund (2013) thi kiém dinh HS test s& khong
van dung dugc trong truong hop bo dir licu xuét hién hién tuong ty turong quan O sai
s6. Blomquist & Westerlund (2013) dé xuét cong thtc hiéu chinh nhu sau:

N7'S, .-k
Apuc = VN — '
N2k
Trong nghién ctru ndy, bai viét img dung ca hai phuong phap kiém dinh dé tang
do tin cay, va két qua thuc nghiém dugc thé hién trong Bang 3.
Bang 3. Két qua kiém dinh d6 doc khong dong nhat

Kiém dinh ciia Pesaran & Yamagata  Kiém dinh ciia Blomquist & Westerlund
Delta Adjusted Delta Delta Adjusted Delta
-1,289 (0,197) -1,540 (0,123) -0,842 (0,400) -1,006 (0,314)
Chii thich: Gid tri trong ngodc () biéu thi cho p-value.

Nguon: Tinh toan cua nhom tac gia

Két qua trong Bang 3 cho thiy ca bdn tiéu chi kiém dinh trong dé xuat cua
Pesaran & Yamagata (2008), Blomquist & Westerlund (2013) déu khong c6 ¥ nghia
thdng ké. Piéu nay cho phép bai viét két luan ddi véi mau dir liéu ciia nghién ciru
thi hé s6 goc trong ham hdi quy cua ting ddi tuong 14 dong nhat.

Xdc dinh hé s6 twong quan khéng gian (Chi s6 Moran’s I)

Két qua kiém dinh CD test cung cap bang chimg 14 c6 hién tuong tu twong quan
chéo gifra cac doi tugng, do vay budce tiép theo bai viét xac dinh hé s tuong quan
khong gian théng qua viéc sir dung cong cu pho bién 1a chi s6 Moran's I dé khing
dinh c6 thuc sy ton tai hiéu Gng lan toa theo khong gian giita cac nuéc ASEAN hay
khong. Chi s6 Moran's I dugc xac dinh theo cong thirc sau:

nzz [w, (X, - X)X, - X)]

J =izl

S5 [ -y

i=l j=1

trong 4o, w, la phan tir trong s khong gian glua d6i tuong thtr i va dbi twong thir j,
con X. 1a nhung gia tri thuc ctia bién X cua dbi twong thir i va 1a gia tri trung binh
cua blen X. Theo d6, hé sb Moran's I cua bién EF, FDI, InGDP, Global lan luot
12 0,776; 0,5548; 0,8208 va 0,8159. Ca bdn bién déu co p-value < 0,05, két qua
nay ngu y rang co6 su tuong quan khong gian duong, va 1a minh chimg dé két luan
nhing hé s6 udc luong thu duoc bang phuong phap OLS sé& khong giai thich day du
moi quan hé gitta FDI, ting truong kinh té, toan cau hoa va dau chan sinh thai cho
truong hop Cong dong kinh té 10 nuéc ASEAN.
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Két qua woe lwong bang phwong phdp hoi quy khéng gian

Sau khi cac diéu kién duogc kiém tra va thoa man, bai viét tng dung ba mo hinh
hdi quy khong gian phd bién 1a SAR, SEM va SDM dé udc luong hé sd tac dong
trie tiép va tic dong lan toa ciia FDI, ting truong kinh té, toan cau hoa dén ddu chan
sinh thai. Két qua thyc nghiém duoc trinh bay trong Bang 4. Kiém dinh Lagrange
multiplier ¢ hai dong cudi cing ctia Bang 4 cung cap bang chung dé bac bo gia
thuyét trong H,, va H, hamy rang giita ba mo hinh SAR, SEM va SDM thi mé
hinh SDM la mo6 hinh t6i vu. K&t luan nay cling dugc ung ho badi ti€u chi thong ké
AIC hay BIC, khi mé hinh SDM c¢6 hé sé AIC, BIC nho nhat. Do vy, bai viét sir
dung cac hé¢ s6 uée luwgong thu dugc tir mo6 hinh SDM dé giai thich cho két qua. Theo
do, bién EF(-1) = 0,873 (p-value = 0,000) ngu y rang c6 twong quan duong giira
déu chan sinh thai ky trudc do voi ky hién tai, tic la néu nhu cau vé tai san sinh thai
nim trude ma tang thi ndm sau s& tiép tuc ting. Ngoai ra, két qua con cho thiy ting
truong kinh té c6 tic dong duong (= 0,212) va c6 ¥ nghia théng ké & mirc 1%, trong
khi tac dong cuia toan cau hoa lai lam giam du chan sinh thai (= -0,0099). Pong
thoi, bai viét khong tim duoc bang chirng vé mdi 1ién hé gitta FDI va ddu chan sinh
thai (p-value = 0,334) khi xem xét tac dong trong pham vi ctia mot quéc gia.

Biang 4. Két qua wéc lwong bang phwong phap hoi quy khong gian

Tén bién Mf“) hinh SAR M(j) hinh SEM Mf“) hinh SDM
Hé so B Prob Hé so B Prob Hé so Prob
EF(-1) 0,925 0,000 0,873 0,000
W.EF(-1) 1,625 0,000 1,158 0,000
FDI 0,00002 0,126 0,00016 0,000 0,00002 0,334
InGDP 0,084 0,067 1,214 0,000 0,212 0,003
Global -0,0009 0,678 -0,026 0,000 -0,0099 0,010
W.FDI 0,000 0,964
W.InGDP 1,945 0,001
W.Global -0,135 0,003
Tiéu chi AIC 136,21 418,52 131,91
Tiéu chi BIC 169,64 435,48 165,38

Kiém dinh Lagrange multiplier gitta mé hinh SDM va SEM: = 160,49; p-value = 0,000
Kiém dinh Lagrange multiplier gitta mé hinh SDM va SAR: = 32.42; p-value = 0,000

Nguon: Tinh toan cua nhom tdac gia

Tuy nhién, muc dich chinh cua nghién ctru nay 1a phan tich tdc dong lan toa, Bang
4 cho thay hé s6 cta bién (W.FDI) khong c6 ¥ nghia thong ké, ham ¥ rang khong du
bang chimg dé két luan c6 tac dong lan téa cua FDI ¢ qudc gia i dén dau chan sinh
thai & cac quéc gia lang giéng. Tuong tu, hé sd cia bién (W.InGDP) = 1,945 (p-value
=0,001) cho thay ting trudng kinh té ctia qubc gia i dugc cai thién thi nhu cau vé dau
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chan sinh thai & cac qudc gia lang giéng ciing tang 1én, hodc nang luc cung cip sinh
thai & cac qudc gia lang giéng ting 1én ciing kéo theo ting truong kinh té cua qubc gia
i duoc ho trg (Elhorst, 2016). Lap luan tuong tu cho bién (W.Global), nhung luu y la
tac dong cua toan cau hoa nguoc chidu véi tic dong cla ting truong kinh té.
Két qua phan tich nhéan qua

Bang 5. Két qua phan tich nhian qua Granger

Méi quan hé Gia tri kiém dinh Wald test Gia tri p-value
EF =>FDI 84,89 0,000
FDI => EF 63,52 0,000
EF => InGDP 0,973 0,615
InGDP => EF 76,26 0,000
EF => Global 45,91 0,000
Global => EF 29,43 0,000
FDI=> InGDP 2,688 0,261
InGDP => FDI 2,265 0,322
FDI => Global 4,406 0,111
Global => FDI 954,38 0,000
InGDP => Global 11,72 0,003
Global => InGDP 14,56 0,001

Nguon: Tinh toan cua nhom tac gia

Global

— :quan hé¢ 1 chieu; <« : quan hé 2 chiéu; ---- : Khong c6 moi quan hé

Hinh 1. M6i quan hé nhin qua Granger giira cac bi€n so0

Nguon: Tinh toan cua nhom tac gia

Cudi cung, bai viét tng dung kiém dinh nhan qua Granger do Juodis & cong
su (2020) dé xuat dé xem xét mdi quan hé nhan qua giita cac bién sé trong Mo
hinh 1. Theo két qua thé hién & Bang 5, nghién ctru c6 thé két luan c6 mdi quan
hé nhan qua Granger hai chiéu giita FDI va dau chén sinh thai. Cac mdi quan hé
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khac duoc minh hoa trong Hinh 1. C6 thé thay, két qua phan tich nhan qua ciing
tng ho cho két qua uwdc luong ciia mo hinh SDM.

Thdo ludn két qua

Tac dong lan téa cua FDI, tang trudng kinh té, toan cau héa dén déu chan sinh
thai & cac nudc ASEAN bi “bo quén” trong cac nghién ctru thuc nghiém trude day.
Muc dich cta nghién ctru nay 1a kham pha ca tac dong truc tiép va tac dong lan toa
ctia FDI, ting truong kinh té, toan ciu hoa dén dau chan sinh thai trong bdi canh
10 qudc gia thanh vién ASEAN trong giai doan 1995-2016. Theo d0, két qua thuc
nghiém cho thay khong dii bang ching dé két ludn rang FDI c6 tac dong dén diu
chan sinh thai néu xét trong pham vi mot quéc gia. So véi cac nghién ctru trude thi
két luan nay trong dong v6i nghién ctu clia Zafar & cong su (2019), nhung khac
v6i nghién ctru cia Chowdhury & cong sy (2021). Ly giai cho két qua nay, nhém
tac gia cho rang voi kinh nghiém thu hit FDI trong nhiéu ndm, cac nuéc ASEAN
d3 c6 nhitng chuyén bién trong quan diém. Viéc thu hit FDI bang moi gia da dugc
thay thé bang thu hat FDI c¢6 chon loc. Pic biét 1a xu huéng khong chap nhan danh
d6i chat luong moi trudong lay FDI da duoc ban lun rat nhidu ¢ cac hoi nghi cap
ngoai trudng cac nudc ASEAN. Piéu nay duogc cu thé hoa bang nhiéu bién phap cu
thé nhu: nang cip céc tiéu chuan xa thai ra moi truong cua cac dy an FDI; yéu cau
xudt trinh ban danh gia tac dong dén moi trudong trude khi duoc cap phép dau tu;
hay huy dong nhiéu thanh phan trong xa hoi tham gia giam sat cac hoat dong cta
cac dy an FDI. Tat ca nhitng giai phap nay c6 thé din dén nhirng du an FDI gio day
c6 xu hudng than thién v61 moi truong hon. Do do no it gdy ra nhitng hé luy tiéu
cuc d6i v6i dau chan sinh théi.

Xét tac dong cua ting truong kinh té, nghién ciru nay két ludn 1 ting trudng kinh
té 1am ting ddu chan sinh thai & ca nudc sé tai 1an qudc gia lang giéng. Két qua
nay twong dong véi nghién ciru ciia Alola & cong su (2019) cho 16 qudc gia Lién
minh Chau Au giai doan 1997-2014, ctia Pata & Yilanci (2020) cho cac nudc G7.
Két luan nay dugc cho 1a hop 1y bai theo Chen & Chang (2016), tang truong kinh
té s& lam bién dang moi truong ty nhién theo nhiéu cach khac nhau, trong d6 su hao
mon 1a dé cung cap cac yéu té dau vao cho qua trinh san xuit nhu tai nguyén thién
nhién, nang luong, thuc pham nhung ciing xut hién sy bdi dap khi con nguoi biét
tang nang luc sinh thai thong qua y thirc bao v¢, tr@)ng moi, hoac tai tao ra cac loai
cdy, loai con, loai nhién li€u c6 hi¢u qua kinh té cao hon.

Vé anh hudng ciia toan cau hoa dén dau chan sinh thai, nghién ctru nay tim duoc
bang ching thong ké 1a sy gia tang toan cau hoa lam giam dau chén sinh thai & cac
nudc s tai va nudc lang giéng. So véi cac nghién ctu trude, két luan niy tuong
ddng v6i nghién ctru cua Langnel & Amegavi (2020), nhung khac véi nghién ctru
ctia Yurtkuran (2021). Theo cac tac gia, két qua nay co6 thé hop 1y boi trong giai
doan gan day, y thirc bao vé moi truong cua ca chinh phu va ngudi dan da cé su
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chuyén bién. Hon nita, nhd toan cau hoa ma cic cong nghé san xuét tién tién, than
thién voi moi truong s& duge chuyén giao. Piéu nay gitp giam muc tiéu hao ning
luong, bét lang phi, dan dén nhu cau khai thac cac tai san sinh thai co thé giam
xudng. Nhiéu qudc gia nhu Singapore da khuyén khich cac doanh nghiép ap dung
cac cong nghé xanh vao trong qua trinh san xuét, do vay viéc md rong hoi nhap
kinh t&, c6 diéu kién tiép can voi cac qudc gia phat trién ciing 14 co hoi dé cac nude
dang phat trién nhin lai chinh minh, thay d6i cong nghé san xuat, tir d6 lam giam
tinh trang 6 nhiém moi trudng.

Tac dong lan toa cua FDI, tang tru(}ng kinh té, toan cu hoa dén diu chan
sinh thai md1 nhan dugc sy quan tam gan day trong cong dong kinh té cac nuwoc
ASEAN boi su phu thudc ctia mot qudc gia vao cac qudc gia lang giéng ngay
cang 1on. Két qua thuc nghiém cia nghién ctru nay khang dinh bén canh tac dong
truc tiép, con ton tai tac dong lan toa dwong cia ting trudng kinh té va ton tai tac
dong lan toa Am cla toan cau hoa. Nhu vay, dong gop cua nghién ciru khong chi
bd sung 1y thuyét ma con cung cap bang ching thuc nghiém gitup chinh phu cac
nudc ASEAN can nhéc va tinh toan loi ich hay chi phi kinh té cua cac chinh sach
hién hanh, dong thoi xay dung cac chuan muc hodc céc quy tic (mg xir chung cho
toan khu vuc. Tuy nhién, nghién ctru cling c6 nhirng han ché nhit dinh, don cu
nhu chi s toan cau hoa dugce str dung trong nghién ctru 1a chi s6 tong hop, do vay
nghién ctru khong chi ra dugc hdi nhap kinh té, hoi nhap chinh sach hay hoi nhap
xd hoi s& lam giam dau chan sinh thai. Ngoai ra, nghién ciru cling chi két luan
duoc 1a quéc gia i anh huong dén cac qudc gia lang giéng, chir ko chi ra duge cu
thé 1a quéc gia nao trong 10 nudc ASEAN. Nhom tac gia nhan thay day 1a nhitng
han ché cua nghién ctru, dong thoi cling 14 goi ¥ cho cac nghién ciru tiép theo vé
cung chu dé.

5. Két luan va ham y chinh sach

Ung dung ba mé hinh hdi quy khong gian cho bdi canh 10 nuéc ASEAN trong
giai doan tir 1995 dén 2016, bai viét khong tim duoc bang chimg dé két luan rang
FDI & qudc gia i c6 tac dong lan toa theo khong gian dén dau chan sinh thai ¢ cac
qudc gia lang giéng. Hay su thay doi ddu chan sinh thai ¢ cac qudc gia lang giéng
c6 anh huong téi FDI ciia qubc gia i. Khac véi tac dong ctiia FDI, nghién ctru tim
thay tac dong lan téa theo khong gian gitra ting trudng kinh té va ddu chan sinh thai.
Theo d6, ting trudng kinh té khong chi lam ting ddu chan sinh thii & nudc so tai
ma con anh huodng tiéu cuc dén dau chan sinh thai & cac quéc gia lang giéng. Cudi
cung, nghién ctru phat hién dugc tac dong lan toéa 4m theo khong gian giita toan cau
hoa va dau chan sinh thai. Theo nghia, ting toan cau hoa s& dong gop tich cuc hon
cho viéc duy tri cAn bang sinh thai ¢ trong khu vuc.

Tur két qua thuc nghiém, bai viét dé xuit mot s6 ham y chinh sach khi van dung
két qua thuc nghiém nay vao thuc tién nhu sau: (1) Hé s6 twong quan khong gian
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giita cac nuéc ASEAN 1a duong, do vay khi mot quic gia xay dung cac chinh sach
kinh té can c6 sy tinh toan anh huéng cta chinh sach d6 dén cac nude lang giéng va
nguoc lai. Ttc 1a tinh todn sy anh hudng tir chinh sach phat trién kinh té x3 hoi cta
cac nude lang giéng dén chinh sach kinh té ciia minh; (2) Thic day tang truong kinh
té nén di kém véi viec mo rong hoi nhéap, dé trung hoa dugc tac dong cua hai bién
s6 kinh té vi mo ndy dén chat luong moi trudng, hay cin bang sinh thai.
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