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Tom tat:

Nghién civu phan tich tac dong khéng dong nhdt ciia tai chinh toan dién va déi méi cong nghé
dén ddu chan sinh thdi tai 12 quoc gia EAGLES trong giai doan 2008-2023 bang phirong phdp
Hoi quy Phan vi dong thoi (PSOR). Két qua thue nghiém cho thdy tai chinh toan dién c6 tac
déng tiéu cuc dén dau chan sinh thdi trén tat ca cdc phdn vi. Pong thoi, phat hién tac dong
phi tuyén ciia doi méi cong nghé, lam gia tang ddu chdn sinh thai & cac phan vi thap va trung
binh nhung lai gitip cdi thién chdt lwong méi truong & phan vi cao. Nghién ciru ciing khdng
dinh vai tro diéu tiét quan trong ciia doi méi cong nghé khi tich hop véi tai chinh toan dién,
gitip giam dp lye sinh théi ¢ cdc quoc gia it 6 nhiém nhiweng lai lam tram trong thém tinh trang
nay ¢ cdc quoc gia é nhiém cao. Tir d6, nghién civu dé xudt cdc chinh sdch dwa theo béi canh
phan vi thay vi dp dung mét khuén mdu chung cho tat cd.

Keyword: DAu chan sinh thai, tai chinh toan dién, d6i méi cong nghé, PSQR.

Ma JEL: C31, 016, 044, Q55, Q56.

The heterogeneous impact of financial inclusion and technological innovation on
ecological footprint in EAGLESs economies: A PSQR approach

Abstract:

This research examines the heterogeneous impact of financial inclusion and technological
innovation on the ecological footprint in 12 EAGLEs economies from 2008 to 2023, utilizing
the Panel Simultaneous Quantile Regression (PSOR) method. The results show that financial
inclusion exerts a negative impact on the ecological footprint across all quantiles. Furthermore,
the study reveals a non-linear impact of technological innovation, which increases the
ecological footprint at low and middle quantiles but improves environmental quality at high
quantiles. The findings also confirm the crucial moderating role of technological innovation
when integrated with financial inclusion; specifically, it helps reduce ecological pressure in
lower-polluted nations while exacerbating the situation in highly polluted ones. Consequently,
the research recommends quantile-specific policies rather than a “one-size-fits-all” approach.
Keywords: Ecological footprint, financial inclusion, technological innovation, PSOR.
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1. Giéi thiéu

Tang trudng bén vimg doi hoi sy can bang tinh té giita loi ich kinh té va bao ton sinh thai. Tuy nhién, qua
trinh cong nghiép hoa va do thi hoa nong tai cac nudc dang phat trién da day suy thoai méi truong 1én mirc
bao dong. Thuc té di cho thiy da sb cac qudc gia trén thé gidi dang phai ddi mat v6i tham hut sinh thai do
tdc do tiéu thy tai nguyén vuot qua kha ning tai tao (Siriwat & Tiedt, 2019). Su khai thac thiéu trach nhiém
d6i vai tai nguyén khong téi tao, dic biét tai cac khu vuc dang phat trién nong, khién ngudn tai nguyén thién
nhién nay dang dan tré nén can kiét va khan hiém, giy ra tinh trang suy thoai méi trudng toan cau gia ting
dang bao dong (Nketiah & cong su, 2022; Caglar & cong s, 2022). Thach thirc nay hién hitu gay git nhat
tai cdc nén kinh té moi ndi va dan dat tang truong - EAGLEs, von dang dong gop khoang 50% vao dong
luc ting trudng toan cau (Tap doan Tai chinh Pa quéc gia TAy Ban Nha — BBVA Research, 2016). Khac voi
cac nén kinh té phat trién, cac qudc gia EAGLEs dang trong giai doan bung n6 dan s6 cing qué trinh cong
nghié€p hoa, do thi hoa tao ra suc ép chua tirng c6 1é€n ngu@)n von ty nhién (Khan & cdng su, 2022). Do do,
viéc str dung chi tiéu diu chén sinh théi tr& nén wu viét hon so véi chi tiéu phét thai CO, truyén thong trong
viéc danh gia tinh bén viing toan dién tai khu vyc nay (Toumi, 2025).

Trong bdi canh d6, tai chinh toan dién (Financial inclusion - FI) va d6i méi cong nghé ndi 1én nhu hai
don by chinh sach quan trong. Tuy nhién, co ché tac dong cta chung van 1a chi dé tranh luan chua c6 hdi
két. Mot ludng quan diém cho rang FI gitp giam thiéu suy thoai méi truong thong qua hiéu tmg k¥ thuat
béng cach dan von vao cong nghé xanh (Ullah & cong su, 2022; Usman & cong su, 2021). Nguoc lai, mot
ludng quan diém khac canh bao vé hiéu img quy mo, noi viéc ndi 16ng tin dung lai kich thich tiéu ding va
san xuat thiéu bén viing, 1am trim trong thém dau chan sinh thai (Saqib & cong sy, 2023; Ahmed & cong
su, 2020). Twong tu, vai trd cua cong nghé ciing chira dung mau thuan giira ky vong “xanh hoa” quy trinh
san xuat (Shehzadi & cong su, 2025; Kihombo & cdng sy, 2021) va rui ro tr hiéu tng bat trd, khi hi¢u suét
tang 1én lai kich cau tiéu thu tai nguyén nhiéu hon. Ngoai ra, cong nghé con duogc ky vong 1a nhan tb didu
tiét mbi quan hé giita tai chinh va moi truong, giam thiéu cac tac dong tiéu cuc ctia qua trinh mé rong tai
chinh (Fareed & cdng su, 2022; Saqib & cdng su, 2023).

Mic du di ¢ nhiing nghién ctru vé chii dé niy, nhung van ton tai hai khoang tréng 16n ma nghién ctru
hudng t6i giai quyét: Thir nhat 1a khoang tréng vé phuong phép, khi da sb cac nghién ciru trude day sir dung
cac udc luong dya trén gia tri trung binh (nhu OLS, FEM...), b6 qua su khong dong nhat. Trong khi thuc
té, tic dong cua tai chinh co thé rit khac biét gitra cac qudc gia dang & mirc tham hut sinh thai thap so véi
céc qudc gia dang khung hoang sinh thai. Nghién ctru nay ap dung phwong phap hdi quy phan vi dong thoi
(PSQR), khong chi kiém soat manh mé van dé ndi sinh ma con cung cép birc tranh toan canh vé sy bién
thién cta tac dong chinh sach trén toan bd phan phdi ciia ddu chén sinh thai. Thir hai, co ché tuong tac gitta
tai chinh toan dién va cong ngh¢ trong viéc dinh hinh déu chén sinh thai tai cac nén kinh té chuyén d6i nhu
nhom EAGLEs van chua duoc lam sang t6. Liéu cong nghé dong vai tro diéu tiét, huong dong vén tai chinh
vao cac myc tiéu xanh, hay cong huong dé thic dy khai thac tai nguyén nhanh hon? Két qua nghién ciru ky
vong cung cap co sé quan trong cho cac nha hoach dinh chinh sach trong viéc thiét ké chién lugc tai chinh
xanh thich g véi timg bdi canh cu thé ciia cac nén kinh té EAGLEs.

2. Co s 1y thuyét va tong quan nghién ciru

2.1. Co 56 Iy thuyét

2.1.1. Hiéu ung quy mo

Duya trén khung 1y thuyét nén tang ctia Grossman & Krueger (1995), hiéu timg quy mo phan anh tac dong
ctia FI thong qua viée kich thich tong ciu va mé rong quy mé nén kinh té. Bang cach ndi 16ng cac rang budc
tai chinh, FI thiic day gia tang hoat dong san xuét va tiéu ding ciia cc chu thé kinh té, mé rong quy mé cong
nghiép (Sadorsky, 2010). Trong diéu kién cong nghé khong doi, su gia ting quy mo nay tat yéu din dén viéc
tham dung nang luong va tai nguyén thién nhién 1én hon. Do d6, dudi goc dé hi¢u ing quy mo, tai chinh
toan dién co tac dong cung chiéu, lam gia ting dau chan sinh thai.

2.1.2. Hiéu ung ky thudt
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Trai nguoc voi hidu tmg quy mé, hidu tmg k¥ thuat nhdn manh vai tro ctia tai chinh toan dién trong viéc
thic day chuyén d6i xanh va nang cao hiéu qua sinh thai (Grossman & Krueger, 1995). Pong vai tro 1a kénh
dan vén, FI cho phép cac doanh nghiép tiép can ngudn von vai chi phi thap hon dé diu tu vao cc cong nghé
tién tién, nang luong tai tao va quy trinh san xuét sach (Tamazian & cdng su, 2009; Jalil & Feridun, 2011).
Qué trinh “xanh hoa” nay gitp giam mirc phat thai va tiéu hao tai nguyén trén mdi don vi san lugng thyc té,
tao ra tic dong nguoc chiéu, gitip giam thiéu dau chén sinh thai (Frankel & Romer, 1999).

2.2. Tong quan nghién civu

Mbi quan h¢ gitra FI va EF 1a mdt chu dé phure tap, tdn tai mau thuin trong nghién ctru thye nghiém, cho
thay tac dong nay phu thudc nhiéu vao bdi canh. Cac nghién ctru vé mdi quan hé giita FI va EF c6 thé dugc
chia thanh ba ludng chinh: (1) FI cai thién chit lugng méi truong, (2) FI lam trdm trong thém suy thodi moi
truong, va (3) modi quan hé phi tuyén.

Thir nhét, nghién ctru ing ho tac dong tich cuc lap luan re‘ing Su san co clia cac san phérn va dich vu tai
chinh hop 1y ¢6 thé giup thiic ddy viéc cai tién cong nghé, st dung cong nghé sach, ning luong tai tao thay
cho nguyén liéu hoa thach... gitp giam hi¢u Gmg nha kinh, bao vé tai nguyén va gbp phan thac day EF
(Salehnia & cong su, 2020; Aziz & Naima, 2021). Nho viéc phan bo vén hiéu qua, FI gitip cac doanh nghiép
tiép can cong nghé tiét kiém ning lugng, dong vai tro quan trong trong viéc giam phat thai khi nha kinh
(Usman & cong su, 2021). Bashir & cong su (2023) ciing dong thuan rang FI khuyén khich d6i méi sang
tao, nang cao hiéu suat nang luong va cai thién phuc loi méi truong.

Thir hai, ludng quan diém déi 14p cho rang FI lam trdm trong thém suy thoi méi trudng thong qua viée
kich thich quy mé san xuét va tiéu dung thiéu kiém soat. Viéc ndi 1ong han ché tai chinh dan dén gia ting nhu
ciu ning luong hoa thach va khai thac tai nguyén qua mirc, tir d6 1am ting phat thai nha kinh va trim trong
thém tinh trang tham hut sinh thai (Sadorsky, 2010; Frankel & Romer, 1999). Cac béng chung thyc nghiém
tir An D9 (Boutabba, 2014) va nhiéu qudc gia khac xac nhan rang su phat trién va mé rong tai chinh méc du
g6p phan thiic day ting truong kinh té nhung lai 1am gia ting phat thai CO, va ap lyc Ién h¢ sinh thai trong
dai han (Baloch & cong su, 2019; Charfeddine & Kahia, 2019).

Thir ba, mot sb it nghién ciru tim thay tic dong phi tuyén giita FI va suy thoai méi truong. Renzhi & Baek
(2020), Chaudhry & cong sy (2022) da tim thiy bang ching vé duong cong Kuznets hinh chit U nguoc,
trong d6 FI ban dau lam ting EF nhung s& gitp giam suy thodi moi truong khi nén kinh té dat dén trinh do
phat trién nhét dinh, dic biét tai cac qudc gia thu nhap cao.

Dé giai thich cho sw mau thuin nay, gn ddy nhiéu nghién ctru nhan manh vai tro diéu tiét cia d6i méi
cong nghé. Trong khi FI ¢6 xu hudng lam ting EF tai cdc nén kinh t&é méi nbi va dang phat trién (Ahmad
& cong su, 2022; Saqib & cong su, 2023), thi ddi méi cong nghé luén nhét quan trong viéc giam thiéu EF
(Kihombo & cong su, 2021; Shehzadi & cong su, 2025). Quan trong hon, su tuong tac gitta cong ngh¢ va
ning lugng tai tao v6i FI duoc chimg minh 14 ¢6 kha ning déo chiéu tac dong tiéu cuc, thuc day tinh bén
viing moi truong (Shehzadi & cong su, 2025).

Toém lai, mic du céc tai li¢u hién c6 da cung cép nén tang 1y luén quan trong, nhung birc tranh vé tac dong
clia tai chinh toan dién d6i v6i moi trudng sinh thai tai cac nén kinh té ting truong nong van con nhidu manh
ghép chua hoan chinh. Sy thiéu nhat quan trong cac két luan thyc nghiém trude day goi ¥ rang mdi quan
hé nay khong don thuan 14 tuyén tinh ma c6 sy phan hoa manh mé tiiy thudc vao bdi canh va trinh do cong
nghé. Pay chinh 12 khoang tréng 1y luin ma nghién ctru nay hudng téi giai quyét, thong qua viéc tp trung
chuyén sau vao nhom quédc gia EAGLEs va ap dung cach tiép can PSQR dé boc tach cac tic dong phirc tap
0 ting phan vi cua sy suy thoai moi truong.

3. M6 hinh va phwong phap nghién ctru

3.1. M6 hinh va dir liéu

Nghién ctru tap trung phan tich tic dong cta FI dén EF tai cac qudc gia EAGLEs, chiém gan 50% GDP
toan cau (World Bank, 2024). Dua vao nghién ctru cia Mazhar & cong su (2022), tac gia da lya chon st

S6 345 thang 3/2026 4 Kinh téPhit trién




dung phuong phap hdi quy phan vi dong thoi PSQR v6i mé hinh tiéu chuin duoc uée tinh nhu sau:
EFit= ¢+ aFIit + BTI“ + S(FlltXTI it) + }/Xit + (Hl + sit)

Trong d6: a, B, & va y dai dién cho hé $6 tuong quan, voi i va t dai dién 14n luot cho quéc gia va thoi gian
tuong tmg. FI. x TL 1a bién tuong tac giita tai chinh toan dién va d6i méi cong nghé ctia qudc gia i tai thoi
diém t. Tap hop X cac bién kiém soat gdm ting truong kinh t& GDP, ning luong téi tao RE. Cudi cung,

@ 1a hang sd, biéu thi hiéu tmg ¢ dinh ctia mo hinh va & 13 sai s6 udc lugng, dugc gia dinh 1a phan phoi
doc 1ap va dong nhét véi gia tri trung binh bang 0 va p huong sai khong dbi o’(g, ~ 1.1.d(0, 5))).

Bién phu thuoc:

- D4u chan sinh théi (EF): duoc do luong boi gha trén dau ngudi, va thu thap tir co so dit liéu cia GEN
(Global Footprint Network).

Bién déc ldp:

- Tai chinh toan dién (FI): do ludng mirc dd tiép can va st dung cta cic trung gian tai chinh, dugc tong
hop tir co s6 dit liéu FAS ctia IMF. Tac dong ctia FI dén EF 1a da chiéu; tuy nhién, tai cac qudc gia EAGLESs,
nhd vao hiéu tmg ky thuat, FI c6 thé giam EF thong qua viéc thic day von cho cong nghé xanh (Renzhi &
Baek, 2020; Chaudhry & cong su, 2022). Vi vay, nghién ctru dua ra gia thuyét:

H ,: Fl tac dong tiéu cuc (-), lam giam EF tqi cac quoc gia EAGLES.

- B6i moi cong nghé (TI): duoc do ludong bang sb luong bang sang ché cua ngudi cu tri va khong cu tra
tai mot quéc gia, thu thap tu nguén WDI. TI duoc ky vong cai thién hiéu qua st dung tai nguyén va nang
luong, tir d6 1am giam EF (Usman & cong sy, 2023). Tuy nhién, mét s6 nghién ctru khéc lai cho thay tac
dong duong dén EF ¢ cac giai doan dau phat trién, khi d6i mdi cong nghé thic ddy ting truong kinh té va
tiéu dung qua manh mé& ma khong co cac chinh sach xanh di kém, din dén hiéu tng bat tré (Mazhar & cong
sw, 2022). Vi vay, gia thuyét nghién ctru dua ra la:

H,: TI ¢6 tac dong khong dong nhat dén EF; lam tang EF ¢ phan vi thap nhung giam EF ¢ phdn vi cao.

Bién twong tdc:

- : Pay la bién quan trong, gitip kiém dinh vai tro didu tiét ctia cong nghé trong mdi quan h¢ giira FI va EF.
Tac gia ky vong bién tuong tac mang dau (-), ngu y ring d6i méi cong nghé s& gitp giam thiéu cac tac dong
tiéu cyc cua FI 1én mai truong, thuc day su bén ving méi truong, vi vay gia thuyét nghién ciru dua ra 1a:

H,: Bién twong tdc cé tac dong tiéu cuwc (-), lam giam EF.

Bién kiém sodt:

- Tang truong kinh té (GDP): duoc do ludng bang mirc thu nhap binh quin diu ngudi va thu thap tir
WDIL. Téc dong cua tang truong kinh té 1én EF duoc gia thuyét 1a tuan theo duong cong Kuznets moi truong
(EKC). Theo gia thuyét nay, cac quic gia EAGLEs dang & giai doan dau phat trién nén tang truong kinh té
s& c6 tac dong dwong dén EF do qua trinh cong nghiép hoa va tiéu ding ting. Vi vay, gia thuyét nghién ctru
duara la:

H,: GDP tac dong tich cyc (+), lam tang EF.

- Ning luong tai tao (RE): duoc do luong boi ty trong ning luong tai tao duge st dung trong tong ning
lwong tiéu thy, va thu thap tir nguén WDI. Tang cuong sir dung ning luong tai tao thay thé cho ning lugng
hoéa thach dugc xem la giai phap hi€u qua dé giam tham hut sinh thai (Usman & cdng su, 2020; Saqib &
cong su, 2023). Do d6, gia thuyét nghién ctru dua ra la:

H : RE tac dong tiéu cuc (-), lam giam EF.

Nghién ctru str dung dir liéu bang cin bang cho 12 quic gia EAGLEs gdm Bangladesh, Brazil, China,
Egypt, India, Indonesia, Malaysia, Mexico, Pakistan, Philippines, Thé Nhi Ky va Viét Nam v&i tan suét
hang nam tir 2008 dén 2023, nham dam bao tinh diy di ciia cac chi s6 thanh phan cho viéc tinh toan chi sé
FI tong hop. Dbi v6i bién GDP va TI, dé giam thiéu tac dong cua cac gia tri ngoai lai va hién tugng phuong
sai qua 16n trong dir lidu tho, tic gia da thuc hién chuyén ddi sang dang logarit tu nhién.
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3.2. Phuwong phap nghién ciru

Céc kiém dinh chin doan xac nhan su ton tai cua su phu thudc chéo va tinh khong déng nhét vé hé sb
goc giita cac qudc gia, khién cac phuong phap udc luong trung binh truyén théng (nhu Pooled OLS, FEM,
REM) tré nén chéch va thiéu tin cdy. Dé khic phuc nhitng han ché nay, nghién ciru 4p dung phuong phap hoi
quy phan vi dong thoi cho dir liéu bang (Panel Simultaneous Quantile Regression - PSQR) duoc xay dung
dwa trén nén tang phuong phap hdi quy do Koenker & Basset (1978) dé xuat. Khac véi OLS, von tdi thiéu
hoéa tong binh phuong sai s6, PSQR tdi thiéu hoa tong sai sd tuyét ddi theo trong sd, giup loai bo anh hudng
léch lac ciia cac gia tri ngoai lai va khong yéu cau gia dinh vé phan phdi chuéan ciia sai sd. Ngoai ra, PSQR
con co thé kiém soat hidu qua hién tugng phuong sai sai s6 thay ddi va tinh khong dong nhét bang cach cho
phép cac tham sb bién thién linh hoat doc theo phan phdi cua bién phu thudc (Koenker & Hallock, 2001).
Cudi cung, thay vi chi dua ra mot hé s6 wdc lugng duy nhit, PSQR cung cép mot loat cac hé sb ude luong
cho cac phan vi khac nhau, tir @6 phan anh cai nhin toan dién va da chiéu hon vé méi quan hé phic tap giira
FI va EF, mang lai nhitg ham y chinh sach cu thé va su sic hon.

4. Két qua nghién ciru va thio luin

4.1. Thong ké mé ti

Bing 1. Két qua théng ké md ta bién

Bién Mean Std. Dev. Min Max
EF 2,0879 1,0928 0,4970 4,5435
FI 0,5002 0,2506 0,0003 0,9608

GDP 8,3009 0,8412 6,4185 9,5317
RE 24,4031 14,4915 2,00 50,00
TI 7,4246 2,3789 3,6109 14,1708

Ngu&n: Stata 15.

Béng 1 trinh bay két qua thong ké mo ta cac bién sb trong mé hinh. Mau nghién ciru ¢ dang dir liéu bang
can bang duoc thu thap cho 12 nén kinh t& EAGLEs trong giai doan tir 2008-2023, v6i 192 quan sat. Cau
trac dit liéu nay dam bao tinh dai dién cao cho céac thi truong méi ndi dang dong vai tro dan dat ting truong
toan cau.

Két qua théng ké cho thiy su phin hoa sau sic trong ndi b khéi EAGLEs. Dau chan sinh thai bién thién
rong (0,4970 — 4,5435 gha/ngudi), phan anh ap luc moéi truong khong dong déu twong tmg véi cac giai
doan cong nghi¢p hoa khac nhau. Tuong tu, tai chinh toan dién ghi nhan mtc d§ phan tan cyc 16n (0,0003
—0,9608), minh chtng cho sy bt binh ding rd rét trong tiép cén tai chinh gifta cac qudc gia. Poi méi cong
nghé cling dao dong manh tr 3,6109 dén 14,1708, cho théy khoang cach lon vé nang luc sang tao. Chinh
tinh khong dong nhét cao va sy phan phéi trai rong cia dir liéu nay 1a co s6 thuc tién viing chic dé nghién
ctru ap dung phuong phap hoi quy phan vi PSQR, thay vi cac uwdc lugng trung binh truyén thong.

4.2. Kiém dinh sw phu thugc chéo

Do dic thi hoi nhap kinh té cao ctia nhém EAGLES, cac ¢l soc vi mé chung nhu bién dong gia ning
lwong hay khing hoang tai chinh, d& dang tao ra sy lan téa giita cac qudc gia. Do do, tac gia sir dung chum

Bang 2. Két qua kiém dinh sy phu thudc chéo

EF FI TI FI*TI GDP RE
Breusch-Pagan LM 335,76%**  581,51%** 433 61*** 557,03%** 487 68*** 398 32%**
Pesaran scaled LM 23,48%*% 44 T*** 3] QQFkk 4D FARIEK 3G F(kA* 28,92%**
Bias-corrected scaled LM 23,08*** 44 47*** 3] 60*** 42 34%** 36 30%** 28,52%**
Pesaran CD 4,63%** 21,21%%% 15 45%%* 19 Qkkk [ DFkkck 2,79%**

Ghi chu: ***p < 0,01.
Nguoén: Eviews 11.
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kiém dinh gdom Breusch-Pagan LM, Pesaran scaled LM, Bias-corrected scaled LM, va Pesaran (Breusch &
Pagan, 1980; Pesaran, 2021), v6i giai thuyét H, cho rang khong ton tai sy phu thudc chéo giita cac don vi
quan sat, d& danh gia hién tuong nay.

Két qua tai Bang 2 cho thay gia thuyét H, bi bac bo tai mirc y nghia 1% d6i vai tat ca cac bién. Didu nay
xé4c nhan sy ton tai cuia mdi lién két kinh té va lan toa chinh sach gilta cac quéc gia trong mau. Néi cach khac,
cac ¢t sdc hodc thay d6i chinh sach & mot qubc gia c6 kha ning lan téa va danh hudng dén cac quoc gia khac.

4.3. Kiém dinh tinh dong nhdt ciia hé s6 géc

Bang 3. Két qua kiém dinh SH test

Delta Adj.Delta
Stat. p_value Stat. p_value
Model 3,127 0,002 4,169 0,000

Nguon: Stata 15.

Két qua kiém dinh tai Bang 3 xac nhan s khong dong nhat ciia hé sé goc tai mirc y nghia 1%. Ngu ¥ rang
tac dong cua FI, GDP, RE va TI Ién EF c6 su phan hoa ro rét gitra cac quéc gia EAGLEs do su khac biét vé
cAu trac kinh té, trinh do phat trién va thé ché.

4.4. Kiém dinh da cong tuyén va cdc khuyét tit mé hinh

Két qua tai Bang 4 cho thay hé s phong dai phuong sai (VIF) c6 gia tri trung binh 1a 1,30 va khong c6
bién nao vuot qua 2; khing dinh hién twong da cong tuyén khong xay ra.

Bing 4. Kiém dinh VIF

Variable VIF 1/VIF

GDP 1,58 0,6314

RE 1,42 0,7018

FI 1,12 0,8968

TI 1,09 0,9203
Mean VIF 1,30

Nguon: Stata 15.

Két qua tai Bang 5 lai phat hién sy ton tai ctia ca hién tugng tu tvong quan va phuong sai sai sb thay doi
tai mirc y nghia 1%. Su hién dién dong thoi cia hai khuyét tat nay s& lam mat di tinh hiéu qua cua cac ude
lwong binh phuong t6i thiéu (OLS), khang dinh tinh wu viét cia phuong phap PSQR, von dugc thiét ké dé
xtr Iy hiéu qua cac nhiu loan phan phdi ma khong can gia dinh khat khe vé sai s6 chuan.

Bang 5. Két qua kiém dinh khuyét tat mé hinh

Kiém dinh Chi2 Statistics p_values
Wooldridge 50,885 0,000
Breusch-Pagan 8,38 0,0038

Nguén: Stata 15.

4.5. Két qua hoi quy phén vi PSOR

Két qua wdc luong PSQR tai Bang 6 cho thiy burc tranh da chidu va phi tuyén vé tac dong cta cac bién
s6 1én EF.

Tai chinh toan dién (FI): Bién FI tac dong tiéu cuc dén EF voi hé sb trong quan 4m tai mirc ¥ nghia 1%
trén tat ca cac phan vi, ing ho gia thuyét H.. Két qua nay ing ho gia thuyét vé higu Gmg ky thuat, ngu y rang
tai cac quoc gia EAGLEs, hé thong tai chinh dong vai tro hiéu qua hon trong viéc dan vdn vao cac du an
xanh va cong nghé sach, thay vi chi phuc vu mé rong quy mé san xuat don thuan. Dac biét, do 16n cua hé s6
hdi quy ting dan theo mirc d6 tham hut sinh thai (tir -0,6274 & Q, ,_ 1én -0,7759 & Q, _ ), chiing to tai chinh

0,25 0,90

S6 345 thang 3/2026 7 Kinh téPhit trién




Biang 6. Két qua hdi quy PSQR

Bién PSQR
Quantiles 0,25 0,50 0,90
FI -0,6274*** -0,7517*** -0,7759%**
(0,0966) (0,1664) (0,1982)
TI 1,3954*** 1,2432%** -0,6341%***
(0,0336) (0,0326) (0,0175)
FI*TI -1,1283%* -0,9315% 0,644 7%**
(0,0489) (0,0507) (0,0231)
GDP 1,0552%** 0,9957%** 0,9956%**
(0,0513) (0,0243) (0,0284)
RE -0,0039** -0,0075%** -0,0304%**
(0,0018) (0,0022) (0,0029)
Constant -6,6121%*** -5,7652%%* -4,5250%**
(0,4300) (0,2137) (0,2521)
Observations 192 192 192

Note: gia tri do léch chuén trong ngodc.

#Ep < 0,01, **p < 0,05 *p <0,1.

Nguon: Stata 15.
toan dién s& phat huy hidu qua cao nhit trong viéc giam 4p luc sinh thai tai cac qudc gia c6 dau chan sinh
thai cao. Kha ning tiép can tai chinh tét gitip cac doanh nghiép tai day chuyén d6i mo hinh san xuét, tir d6
giam thiéu tham huyt sinh thai manh mé& hon so véi cac qudc gia & mirc phan vi thip. Két qua nay nhit quan
voi cac nghién ctru cta Jian & cong su (2019), Usman & cdng su (2023), Bashir & cong su (2023).

Péi méi cong nghé (TI): Két qua ude lwong phan anh tac dong khong dong nhit cua TI 1én EF, cho thiy
vai tro clia cong nghé thay doi theo mirc d¢ suy thoai moi truong ciia cac qudc gia EAGLEs. Tai phan vi
thip va trung binh Qs va Qq ), TI thé hién tac dong dwong dén EF tai mirc ¥ nghia 1%. Diéu nay duoc
giai thich boi “hiéu tng bat tr¢”, trong d6 doi madi cong nghé chu yéu dugce su dung dé t6i uu hoda nang suat,
lam giam chi phi san xuat va kich thich tiéu dung tong thé, tir d6 1an at murc tiét kiém ning lugng ban dau
va lam gia tang EF (Mazhar & cong su, 2022). Nguoc lai, tai mirc phan vi cao (QO,%), hé s tac dong dao
chiéu sang am (-0,6341) tai mirc y nghia 1%. Su dao chiéu nay cho thdy tai cic qudc gia dang chiu ap luc
moi truong nghiém trong, hiéu Gmg ky thuat di chiém wu thé. Khi di mit véi khung hoang sinh thai, dbi

A (13

moi cong nghé bude phai chuyén huéng sang muyc tidu “xanh hoa”, tip trung vao viée giai quyét cac van dé
moi truong, phat trién cong nghé xanh (Saqib & cong sy, 2023). Két qua nay ung ho gia thuyét H,, phu hgp
v6i 1y thuyét vé dudng cong Kuznets.

Bién twong tac FI*TI: Tai cac phan vi thip (Q,,5) va trung binh (Q, ), hé s6 twong tac mang ddu 4m lan
luot tai mirc y nghia 5% va 10% cho thay su céng’ huong tich cuc. Céﬁg nghé gitp “xanh héa” dong vén tai
chinh, dinh huéng dau tu vao cac quy trinh san xuét hiéu qua, giam nhe tac dong ti€u cuc cua viéc mo rong
san xudt 1én moi trudng va gop phan giam ap luc sinh thai (Usman & cong sw, 2023). Tuy nhién, hiéu Gng loi

ich nay suy giam dan va dao chiéu sang duong tai phan vi cao (Q, ) véi hé s6 0,6447 tai mirc y nghia 1%.

0,90
Su ddo chidu nay phan anh hidu ing bat tro: tai cac qudc gia 6 nhiém nang, sy két hop giita tai chinh doi dao
va cong nghé méi lai kich thich mo rong quy mo san xuat va tiéu dung qua mirc (Mazhar & cong su, 2022).
Tang truong néng khién hidu ing quy mé quay trd lai, lam giam bét lgi ich méi truong do FI va TI mang
lai. Két qua nay ham y rang & quy mo 16n, chi dua vao d6i moi cong nghé ma thiéu cac chinh sach kiém soat
moi truong chat ch€ s€ khong mang lai hi€u qua, tham chi gay tdc dung nguoc (Fareed & cong su, 2022).
Tdang truong kinh té (GDP): Két qua udc lugng cho thdy GDP c6 tac dong dwong cé ¥ nghia thong ké dén
EF tai tat ca cac phan vi xem xét, ting ho gia thuyét H ,- Phat hién nay cung cap bang chimg manh mé cho sy
chi phdi cua hiéu img quy mé trong mdi quan hé gitra ting trudng va moi trudng tai cac qudc gia EAGLEs.
Hé s6 hoi quy duong xép xi 1 & moi phan vi cho théy qud trinh mé rong san xuét van dua trén sy thim dung
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tai nguyén 16n, trong khi hiéu tng k¥ thuat chua dit manh dé bu dap cac ton hai méi truong (Nathaniel,
2021). Phat hién nay nhat quan v&i nghién ctru cia Ozcan & cong su (2018) khi bac bo gia thuyét duong
cong Kuznets trong giai doan dau phat trién. Pang chu v, tic dong ctia GDP manh nhét tai cac phan vi thap
(Q,,). phén 4nh dic thu cua giai doan khéi dau cong nghiép héa, noi toc do m rong kinh té va nhu cau vé
nang luong hoa thach dat dinh. Diéu nay canh bao rang chién luoc “ting trudng trude, 1am sach sau” khong
con phi hop, doi hoi cac chinh sach ting truong phai duoc tich hop chit ché véi cac tidu chuan xanh ngay
tir dau dé giam thiéu ap lyc sinh thai hién hanh.

Néng hrong tdi tao (RE): RE thé hién téc dong 4m c6 y nghia thong ké dén EF, ing ho gia thuyét H,,
khing dinh vai trd quan trong trong viéc giam thiéu suy thodi méi truong tai cic qubc gia EAGLEs. Pic
biét, cuong do6 cua tac dong giam thiéu nay c6 xu hudng ting dan tir phan vi thap toi phan vi cao, dat muc

cao nhét tai Q_, (-0,0304). Két qua nay nhét quan vdi cac nghién ciru ciia Sharif & cong su (2021), Kihombo

& cong su (28’;01), ham ¥ ring qua trinh chuyén d6i sang ning luong sach mang lai lgi ich méi truong 16m
nhét khi 4p dung tai cic nén kinh té 6 nhiém cao.

5. Két luan

Nghién ctru duge thuc hién nham phén tich tic dong phtic tap cua tai chinh toan dién va d6i méi cong
nghé 1én d4u chan sinh thai bang phuong phap PSQR. Két qua nghién ciru cho thay: (1) Tai chinh toan dién
va ning luong tai tao c6 tac ddng nhat quan, 1am giam dau chan sinh thai, thé hién “Hiéu tng k¥ thut” trong
viéc thiic day dau tu xanh. Dong thoi, nghién clru tai khang dinh vai tro cua ting truéng kinh té nhu mot
dong luc chinh 1am gia ting 4p luc sinh thai, doi hoi su chuyén dich mé hinh ting trudng; (2) Tac dong cua
d6i moi cong nghé 1a khong dong nhat, ma dao chiéu theo bdi canh. O giai doan dau, d6i méi cong nghé cd
thé 1am ting d4u chén sinh thai do “hiéu ing bat trd” tai cac qudc gia c6 mirc 6 nhidm thip va trung binh.
Tuy nhién, khi 4p luc méi truong trd nén nghiém trong, ddi moi cong nghé gitp cai thién moi trudng tai
nhiing qubc gia ¢6 mirc d6 6 nhidém cao. Diéu nay phan dnh sy chuyén dich trong tim tir tap trung vao ning
suit sang hiéu qua sinh thai. (3) Vai tro diéu tiét ciia d6i mé&i cong nghé trong mdi quan hé giira tai chinh toan
dién va diu chan sinh thai 1a khong dong nhét. Tai cac qudc gia it 6 nhiém, su két hop nay gitip giam thiéu
ap luc mdi truong. Nguoc lai, tai cic qudc gia 6 nhiém nghiém trong, tuong tac nay lai 1am gia ting EF. Day
12 101 canh bao quan trong cho thay su cong huong gitra dong von va cong nghé néu thiéu kiém soat s& kich
thich ting trudong ndng, 14n 4t nd lyc giam thai.

Dé dat duogc su phat trién bén viing, chinh phu cac quéc gia EAGLEs can thay thé cach tiép can “mot
chinh sach cho tit ca” bang mot chién lugc diéu tiét phan vi, trong d6 cac cong cu tai chinh va cong nghé
phai dugc kiém soét chat ché dé tdi wu hoa loi ich va tranh tao ra vong tudn hoan tiéu cuc d6i vi moi truong,
cu thé nhu sau:

Xay dung chinh sach tity theo phdn vi: Cac qubc gia EAGLEs c6 EF théap, can tip trung vao thué tai
nguyén dé ngin chin viéc ting ning sut dan dén tang khai thac. Trong khi nhém c6 EF cao cin céac bién
phap can thiép manh mé dé kiém soat quy mé tiéu ding ning lugng tir cac hoat dong dugc tai tro boi hé
thdng tai chinh, dam bao cong nghé phuc vu muyc tiéu ddo nguoc suy thodi méi truong.

Thiic ddy “Tai chinh xanh” c¢6 diéu kién: thong qua thiét ké co ché lién két, tiép can tin dung chinh thirc
di kém véi cac didu kién rang budc. Pic biét tai cac quéc gia 6 nhiém ning, can chu trong tiéu chuén vé khi
thai dé ngan chin su cong hudng tiéu cuc giira tai chinh va cong nghé.

Pinh hwéng chién hege nghién civu va phat trién: Chuyén dich chinh sach tai tro vao cac cong nghé tiét
kiém tai nguyén va xir Iy chat thai, dic biét cp thiét tai cac qudc gia dang trong giai doan du ctia cong
nghiép hoa.

Mic du cung cdp bang chimg thuc nghiém mai qua moé hinh PSQR, nghién ctru van con mot sd han ché
khi str dung cac chi s6 vi mé tong hop, chua phan tach rach rdi gitta cong nghé “xanh” va “nau” do rao can
dir liéu. Didu nay phan nao gidi han kha nang giai thich chi tiét ngudn gdc ciia “hiéu g bét trd” tai cac qudc
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gia c6 ap lyc moi truong thap. M6 hinh hién tai ciing chua kiém soat ddy du vai tro ciia chét lugng thé ché
va quy dinh méi truong, nhiing yéu t6 then chdt quyét dinh hiéu qua thyc thi chinh sach. Do d6, cc nghién
ctru tiép theo s& vu tién phan tach tac dong riéng biét ciia d6i mai sinh thai (Eco-innovation) va Tai chinh sé
(Fintech) dé tang do chinh x4c cho cac ham y chinh sach; dong thoi, bd sung bién sb chit lugng thé ché vao

mo hinh nham xac dinh cac di€u kién bién gitip tai chinh toan dién thyc sy xanh héa nén kinh te.
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