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Bai nghién clru xem xét cach cong nghé lién quan dén moi trudng
(Environment-Related Technologies - ERT) diéu tiét sy tac dong cla
phéat trién tai chinh (Financial Development — FD) Ién tiéu thu nang
lugng tai tao (Renewable Energy Consumption — REC), tir dé cung cap
g6c nhin toan dién vé sy tuong tac gilta cac yéu té trong qua trinh
chuyén déi nang lugng clia cac qudc gia trén thé gidi. Sir dung bd dir
liéu tUr 165 quéc gia trong giai doan 1990-2021, nhém tac gia ap dung
cac mo hinh hé théng (GMM) hai budc va hoi quy ngudng bang dong
dé phan tich cac tuong tac phlc tap gilta FD, ERT, va REC. K&t qua clia
nhém cho théy rang hiéu Ung diéu tiét cta ERT 1én m&i quan hé gitia
FD va REC nay dugc thé hién trong tat ca 9 bién dai dién cho FD. Hon
nlfa, bai nghién cliu cling cung cdp bang chiing thuc nghiém vé méi
lién hé phi tuyén tinh gilra FD va REC. Cu thé han, tai nguéng ERT & gia
tri 21,04%, cé su thay déi trong tac déng cua FD Ién REC. Tuy nhién,
ngudng diéu tiét nay cta ERT co sy khac biét gilta cac nén kinh té khac
nhau. Nhiing két qua nay nhan manh tam quan trong cua cac chinh
sach phat trién cdng nghé hudng dén méi trudng trong viéc diéu tiét
céc tién b clia nganh tai chinh dén chuyén déi nang lugng téi tao cho
muc tiéu phat trién bén viing. Bén canh do, vai tiing miic ngudng khac
nhau cua ERT, bai nghién ctu cling dé xudt cac ham y chinh sach phu
hgp vdi ting nén kinh té, bao gém cac chinh sach vu dai cho cac dv
an céng nghé moi trudng vé thué va tin dung, phat trién céng cu tai
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transition; Sustainable chinh méi trudng nhu trai phi€u xanh va céc chinh sach giam thi€u bat
development. cén xiing thdng tin nham gidm céac van dé vé gian 1an nhan dan xanh
(Greenwashing).

Abstract

The study examines how environment-related technologies (ERT)
moderate the impact of financial development (FD) on renewable
energy consumption (REC), offering a comprehensive perspective on
the interplay of these factors in the energy transition of countries
worldwide. Using a dataset spanning 165 countries from 1990 to 2021,
the authors employ two-step System Generalized Method of Moments
(GMM) and dynamic panel threshold regression models to analyze the
complex interactions between FD, ERT, and REC. Our findings reveal
that ERT's moderating effect on the relationship between FD and REC
is evident across all nine proxies for FD. Furthermore, the study
provides empirical evidence of a nonlinear relationship between FD
and REC. Specifically, when ERT reaches the threshold value of 21.04%,
there is a shift in FD's impact on REC. However, this threshold varies
across different economies. These results underscore the critical role of
environmentally oriented technological policies in regulating financial
sector advancements to promote renewable energy transitions for
sustainable development. Additionally, the study offers policy
implications tailored to various economies based on different ERT
thresholds. These include tax and credit incentives for environmental
technology projects, the development of green financial instruments
such as green bonds, and measures to reduce information asymmetry
to address issues related to greenwashing.

1. GiGi thiéu

Trong bbi canh bién ddi khi hau gia ting, cac qudc gia can cac bién phap cép bach dé chuyén d6i
sang cac nguén nang lugng sach, hudng dén viéc it tiéu thy nang lwong hoa thach hon nhim giam tac
dong cua bién doi khi hau (Panwar va cong su, 2011).Trong qua trinh chuyén ddi, phat trién tai chinh
dong vai tro nhu mot ngudn cung cap von, va cong nghé cling gop phan thiic day qua trinh nay (Ullah
va cong sy, 2023).

Nhiéu nghién ctru trude ddy da kham pha méi quan hé phire tap giita phat trién tai chinh (Financial
Development — FD) dén chat lugng méi truong, bao gdm mdi quan hé phi tuyén theo dang chit U
nguoc, duge néu ra boi gia thuyét EKC (Environmental Kuznets Curve), cho rang trong giai doan dau
clia ting truong kinh té, 6 nhiém gia ting nhung sau mot ngudng nhat dinh, chat lugng moi truong
cai thién (Grossman & Krueger, 1991). Bén canh d6, dya trén khung quan diém da cép MLP (Multi-
level Perspective), qua trinh chuyén dbi bén vimng can cé su twong tac giita cic yéu td cong nghé,
chinh sach, kinh té, va vin hoa (Geels, 2002). Vi viy, cic cong nghé lién quan dén méi truong
(Environment-Related Technologies — ERT) c6 thé gitip giam thiéu van d& suy thoai méi truong
(Hussain & Dogan, 2021).
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Nghién ciru nay kham pha tac dong diéu tiét cua ERT 1én mdi quan hé giita FD va tiéu thy ning
luong tai tao (Renewable Energy Consumption — REC) véi 5.280 quan sat tir 165 qudc gia giai doan
1990-2021. Pé giai quyét van dé noi sinh tiém tang, nghién ctru nay ap dung phuong phap wéc lugng
hé thong (Generalised Method of Moments — GMM) hai budc (Blundell &Bond, 1998). Ngoai ra, mo
hinh héi quy ngudng bang dong dugc thyc hién dé ting tinh vimng cho cac két qua va xac dinh diém
ngudng cho ERT, ma ¢ d6 tac dong cua FD 1én REC c6 sy dbi chiéu.

Nghién ctru nay dong gop vé ca ly thuyét va thuc tién vé vai tro cta FD, sy didu tiét ciia ERT dén
REC theo nhiéu cach khac nhau. Pau tién, nhém tc gia xem xét mdi quan hé phi tuyén ciia FD va
REC. Thir hai, nghién ctru nay xem xét tic dong dicu tiét ciia ERT theo khung MLP va xac dinh
ngudng ERT trong sy thay doi gitta FD va REC. Cudi ciing, nhom tac gia xem xét mirc ngudng nay
ciia ERT cho timg nén kinh té trén toan thé gidi dé c6 cai nhin chi tiét, va dé xudt cac ham ¥ chinh
sach pht hop véi dic thi ciia nhimg nén kinh té nay.

Céc ndi dung ciia nghién ctru nay dugc phan theo cac muc: Myc 2 trinh bay téng quan cac nghién
clru trude ddy. Muc 3 trinh bay dit liéu va phuong phap nghién. Muc 4 trinh bay két qua hdi quy, phan
két luan va mot s6 ham y chinh sach dugc trinh bay & Muc 5.

2. Co s6 ly thuyét va khao lugc nghién ciru

2.1.  Moi quan hé giita phdt trién tai chinh va tiéu thu ndng lwong tdi tao

Méi quan hé giita phét trién tai chinh (FD) va tiéu thy ning luong tai tao (REC) dd dwoc nhiéu
nghién ctru khai thac, cho thdy nhitng két qua khac nhau, bao gdbm ca mdi quan hé phi tuyén (Trinh
va cong su, 2022). Mot s6 nghién ciru chi ra rang FD cung cip von cho cac dy 4n ning luong tai tao
v6i chi phi thip, tir d6 thiic ddy du tu va ting REC, cai thién hiéu qua sir dung ning lwong va chit
luong modi trudng chang han nhu (Raza va cong su, 2020). Anton va Nucu (2020) ciing tim thiy mdi
quan hé duong gitra 2 bién ndy & mau nghién ciru chita cac nudce tai chau Au.

Tuy nhién, & mot sé nén kinh t&, FD c6 thé din ngudn vén vao cac nganh phat thai CO; cao (Yang
& Ni, 2022) lam tiang ap luc 1én moi truong. Ly thuyét thién duong 6 nhiém (Pollution Haven
Hypothesis) cho ring cac cong ty tim cach tranh chi phi do cac quy dinh nghiém ngit vé méi trudng
cao tai cac nudc phat trién bang cach dit co sd san xuat & cac qudc gia dang phat trién, noi c6 nhiing
tiéu chudn thap va 1ong 1éo vé méi trudng (OECD, 2017). Cac qudc gia nay ciing thudng tap trung
FD dé hd tro ting truong cong nghiép, bao gém ca cic nganh giy 6 nhiém ning. Assi va cong su
(2021) ciing phat hién méi quan hé ngugc chiéu giita FD va REC & cac qubc gia ASEAN+3 do chi
phi van hanh cao.

Nhing phan tich trén cho thiy cac nghién ciru trude day chii yéu xem xét mdi quan hé nay trong
timg khu vuc, dn dén kho khan trong viée danh gia méi quan hé giita FD va REC. Ngoai ra, gan nhu
khong c6 bat ky mot két luan chung nao cho mbi quan hé gitra FD va REC. Chinh vi vay, nghién ctru
nay cb ging giai quyét khoang tréng nghién ctru ndy bang cach cung cép thém bing ching thuc
nghiém vé tac dong phi tuyén ciia FD 1én REC thong qua mau nghién ctru gom 165 qudc gia.
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2.2, Khung ly thuyét vé tac dong diéu tiét cia ERT

Duya theo khung MLP (Geels, 2002), qué trinh chuyén doi bén viing 1a sy tuong tac ctia cong nghé
& mirc d6 vi md, véi cac yéu td trung mo va qua trinh nay s& khong thanh céng néu khong c6 su thay
d6i trong chinh sach & cp do vi mo. O cap do vi mo, cac yéu tb thudc vé cong nghé nhu ERT din
dén viéc thay doi vé ky thuat dé giam phat thai nhu cong nghé tua bin gio, dién mat troi (Cheng va
cong su, 2008). O cap do trung mod, FD lam ting nhu cau vé nang lugng sach ctia doanh nghiép va ho
gia dinh théng qua cac wu dai vé tai chinh, va ngudn luc cho R&D (Raza va cong su, 2020). Ngoai
ra, FD ciing hd trg phat trién cac cong nghé xanh nhu ERT, hai yéu t6 nay gop phan lam giam phat
thai va cubi cung 1a su két hop véi chinh sach vé méi truong & cp d6 vi mé, tao diéu kién thanh cong
cho qué trinh chuyén ddi (Geels, 2002).

Céc nghién ctru trude day khi xem xét tac ddng ctua FD 1én REC, phan 16n khi cac két qua hdi quy
1a dang phi tuyén hinh chit U, huéng giai thich dugc sir dung nhiéu nhat cho dang ham phi tuyén nay
cua FD 1a thong qua tac dong didu tiét cia mot bién thi 3. Hai bién diéu tiét thuong dwoc sir dung dé
giai thich cho dang ham chi U 1a chinh sach vé méi truong ctia mot qudc gia va cong nghé (Sadorsky,
2010; Trinh va cong sy, 2022). Tu day, chung ta théiy rd dugc d6 bao ham cia khung ly thuyét MLP
khi xac dinh ham san lugng ctia REC theo ca ba yéu t& vé phat trién tai chinh, cong nghé va chinh
sach v& méi truong.

Mot diém déng gop cua bai nghién ctru nay 14 vé viéc xem xét dang ham cia mdi quan hé giira
FD va REC trong d6 xét dén su diéu tiét cua bién ERT. Khac vdi cac nghién ciru trude day khi st
dung bién dai dién cho cong nghé (theo khung MLP) 12 nhing chi sé phat trién cong nghé chung cua
nén kinh té (tong sé bang sang ché trén dan sb) (Lee & Wang, 2022), bai nghién ctru str dung bién dai
dién cho cong nghé thong qua chinh cac cong nghé vé méi truong (ERT). Viée st dung bién ERT sé
phan nao giam di cac van dé vé léch lac do luong trong bién doc lap, tir d6 giam cac anh hudng cua
vén dé noi sinh 1én cac hé sb hdi quy.

3. Dir liéu va phuong phap nghién ciru

3.1.  Xdc dinh mé hinh nghién curu

M5 hinh nghién ciru dugc xac dinh théng qua ham san xuat Cobb-Douglas, két ndi san lugng (Q)
v6i cac yéu td san xuat nhu lao dong (L), von (K), va nang lwong (E) thong qua bién cong nghé (A),
dugc thé hién nhu sau:

Q = AL®KPEY )

Trong d6, a, B, va y dai dién cho cac hé sb co gidn twong ng véi cac yéu td Q, L, K, va E. Lay
log 2 vé ciia phuong trinh (1), ta co:

InQ = InA + alnL + BInK + ylnE )

Dua trén nghién ciru bai Nordhaus (1975), nhém tac gia xay dung phwong trinh ham cdu ning
luong tai tao tir phwong trinh (2). Ngoai ra, dé tich hogp phat trién tai chinh vao mo hinh, nhém tiép
can theo phuong phap cua Ashraf va cong sy (2022), trong d6 A dugc xac dinh boi FD va mue cuong
d6 str dung nang lugng (EIL). Nhom tac gia ciing ké thira mé hinh trong cac nghién ctru ciia Trinh va
cong su (2022) dé tich hgp mot sb bién kiém soat vao mo hinh kinh té lugng nham tranh bé sot cac
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bién quan trong. Bén canh dé, tir cic thao luan trong phan 2, nhom nghién ctru ciing gidi thiéu bién
tuong tac gitta FD va ERT vao phuong trinh:
REC; = Bo + B1F Dy + B2ERT;e + B3F Dy * ERTy + BoEDy + BsEILiy + B6CO2;¢ +
Controlsy +t; + vy, + e 3)

Cac bién kiém soét trong nghién ctru gdm ty 1¢ that nghiép (social — % Iyc lugng lao dong), xuat
nhap khau (trade — % GDP), dan s thanh thi (urbanization — % tong dan sd) va gié tri gia ting cong
nghiép (industry — % GDP). Pay la cac yéu 6 kinh té dugc kiém soat nhim dya trén cac dé xudt tir
Shahbaz va cong sy (2021) khi xem ham san luong ciia nang luong tai tao. Nghién ctru ciing ké thira
céc bién nay tir Trinh va cong sy (2022) dé tranh bo sot bién quan trong.

Cubi cing, do c6 nhirng bang ching thyc nghiém vé tac dong dai han trong mirc do tiéu thu ning
luong va céc gia tri ctia bién nay trong qua khir (Trinh va cong su, 2022), nhém tac gia lya chon dung
md hinh bang dong. Phuong trinh cudi cing ¢6 dang sau:

RECy = Bo + p1REC; 1 + B1F Dy + B2ERTy + B3F Dy ¥ ERTy + BoED; + BsEIL; +

BsCO2; + Controlsy + t; + v + e @)

3.2, Dirliéu nghién ciru

Tir co sé dir liéu Chi sd Phat trién Thé giéi (World Development Indicators — WDI) ctia
WorldBank, nghién ctru thu thap bién phu thudc 1a tiéu thy nang lugng tai tao (REC), do luong phén
tram nang luong tai tao trong tong mrc tiéu thu ning luong cuia mot qudc gia. Nhom téc gia ciing thu
thap cac bién kiém soat tr WDI dua theo nghién ctru ciia Trinh va cong su (2022). Tt co sé dir liéu
cua IMF, nghién ctru thu thap 9 chi s6 dai dién cho phat trién tai chinh tir hon 180 quéc gia. Ngoai ra,
dir liéu vé cong nghé méi truong (ERT) duge ldy tir co so dit liéu cuia OECD, do ludng ty 1 cong
nghé lién quan dén méi truong trong tong sb cong nghé cua qubc gia.

Bang 1 cung cip tén bién, dinh nghia va cac thong ké mé ta. Dé khic phuc gia tri bi khuyét thiéu,
nhom tac gia tap trung vao giai doan 1990-2021, loai bd cac quan sat c¢6 dudi 10 diém dir liéu qudc
gia-nam. Céc gia tri thiéu dugc thay thé bang gia tri trude d6 néu 6, va cac gia tri ngoai lai ciing duoc
diéu chinh & bach phan vi thir 1 va 99. Sau khi loc dir liéu, tap dit liéu cubi gdm 165 qudc gia cho
khung thoi gian 1990-2021 véi 5.280 quan sat.

3.3, Phwong phap woc lwong

Khi xay dung céc chi s6 phat trién tai chinh (FD), Svirydzenka (2016) chi ra van dé vé do ludng
dir lidu, nhu sy thiéu da dang trong cac trung gian tai chinh va d6 phuc tap cta cac td chirc tai chinh.
Mot s thude do co thé phong dai mic dd phat trién tai chinh do cac bién phap kiém soat ctia chinh
phu (Svirydzenka, 2016). Dé giai quyét cic van dé ndi sinh tir ca bién ERT va FD, nghién ctru sir
dung mo hinh bang dong véi do tré ciia bién phy thudc va phuong phap hé théng GMM hai bude
(SGMM) (Blundell & Bond, 1998), theo huéng tiép can ciia Canh va cong su (2020) dé khéc phuc
céc 1éch lac tir mdi quan hé hai chiéu ciia ERT-REC va van dé do ludng trong cac chi sé phat trién
tai chinh.

Nghién ctru st dung phuong phap SGMM thay vi phuong phéap sai phan ciia Anderson va Hsiao
(1982) hoic FD-GMM ctia Arellano va Bond (1991) do wu thé vé d6 hiéu qua udc lugng. SGMM bd
sung didu kién "mo-men" tir phuong trinh sai phan bac 0 va gia dinh ré“mg sai phan bac 1 cua cac bién
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cong cu khong twong quan véi higu tng c¢b dinh khong quan sat, cho phép sir dung nhiéu bién cong
cu hon, qua d6 cai thién do hi¢u qua cua cac udc luong (Roodman, 2009). Trong nghién ctru, bién
ERT, cac chi sb phat trién tai chinh va d6 tré REC duoc xem la ndi sinh, con céc bién khac str dung
d0 tré t-2 va sai phan bac 1 1am bién cong cu cho lan lugt phuong trinh sai phan bac 1 va bac 0 trong
mo hinh SGMM.

Tiép theo, nhom thyc hién mo hinh hdi quy ngudng bang dong dé xem xét kha nang ton tai diém
ngudng cia ERT, theo phuwong phép ctia Seo va cong sy (2019). M6 hinh hdi quy ngudng bang dong
(DPTRM) nhu sau:

INREC;, = QB+ (1,Q;;) 8§ 1 {InERT; > v} + w; + € )
i=1...mt=1..T

Trong d6:

InERT;, 1a bién ngudng gitip xac dinh gia tri ngudng dé chia tich mau,

Y la gia tri ngudng,

QO =[INREC;;_1, INERT;;, InFDs;,, Controls; ],

1{.} 1a ham diéu kién bang 1 néu diéu kién trong {.} 1a dang va bang 0 néu nguoc lai,

B 14 hé s6 hoi quy cua cac bién doc 1ap trong mé hinh néu {.} bang 0,

& 14 phan hiéu chinh cuta 3 khi {.} bang 1.

Trong mo hinh (5), thanh phan sai s6 khong bién dong theo thoi gian [; dugce loai bo khi chuyén
d6i bang cach lay sai phan bac 1; va ta co thé s dung phuong phap FD-GMM dé wéc luong cac gia
tri chuwa biét trong mo hinh, gém 0 = (B, 8,v), theo Seo va cong su (2019). Béng viéc st dung mo
hinh DPTRM, bai nghién ctru c6 thé xem xét tac dong cua FDs 1én REC véi ca 2 trang thai (thap hodc
cao hon gia tri Y) cia ERT.

Nhom nghién ctru st dung md hinh DPTRM (FD-GMM) dé phén tich riéng cac nhom qudc gia.
Tuy nhién, do FD-GMM yéu cau dir liéu chéo (N) 16n hon dit liéu thoi gian (T) (Arellano & Bond,
1991), trong khi v6i cac nudce chua phat trién, dir liéu REC, ERT va bién kiém soat thiéu nhiéu trong
giai doan dau thé ky 21, khong dap tng diéu kién N > T. Do d6, nghién ctru rit ngan khung thoi gian
xudng con tir 2010 dén 2021 nhim giam véan dé thiéu dir liéu va giir lai cac quan sat gan nhét. Phuong
phap nay ciing tan dung toi da s6 qudc gia trong mau thay vi loai bo ching qua lwa chon t6i wu hoa
dir lidu cua Stata (Casewise-Deletion), dam bao du s6 quan sat dé dua ra suy luan théng ké dang
tin cay.
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Bang 1.
Théng ké mo ta
Tén bién Dinh nghia S5  Trung Do Giatri  Giatri  Ngudn
quan binh Iéch nho nhét 16n
sat chuin nhét
REC Tiéu thu nang lugng 5262 31,505 29,843 0,000 94,200 WB-
tai tao WDIs
(2024)
ERT Cong nghé lién quan 4472 29,176 30,808 2,21 100,000 WB-
dén moi truong WDIs
(2024)
OFD Chi sb phat trién tai 5280 0,302 0,220 0,000 0,913 OECD
chinh téng quat (2024)
FI Phat trién cac dinh 5280 0,388 0,221 0,000 0,944  IMF
ché tai chinh (2024)
FID D¢ sau cua FI 5280 0,241 0,248 0,000 0,961 IMF
(2024)
FIA Muc do tiép cancua 5280 0,319 0,274 0,000 0,991 IMF
FI (2024)
FIE D6 hiéu qua cua FI 5280 0,540 0,146 0,000 0,790  IMF
(2024)
FM Phat trién thi truong 5280 0,203 0,246 0,000 0,889  IMF
tai chinh (2024)
FMD b¢ sau cia FM 5280 0,193 0,256 0,000 0,988 IMF
(2024)
FMA Muc do tiép cancua 5280 0,207 0,263 0,000 0,992  IMF
FM (2024)
FME b6 hiéuquacua FM 5280 0,204 0,320 0,000 1,000 IMF
(2024)
LNCO2 Phat thai khi CO2 5183 9,500 2,399 4,159 15,149 IMF
(2024)
SOCIAL Ty 1€ that nghiép 4898 8,010 5,834 0,585 27,580 WB-
WDIs
(2024)
ED Tang trudng GDP 5123 3,387 4,698 -14,200 17,486 WB-
WDIs
(2024)
EIL Cudong do tidu thu 3608 5,091 2,928 1,380 18,570 WB-
ning luong so cép WDIs
(2024)

10
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Tén bién Dinh nghia Sé Trung bo Gia tri Gia tri Nguén
quan  binh lech  nhonhdt  16n
sat chuén nhét
TRADE Ty lé xudtnhap khdu 5151 64,119 39,853 14,509 260,195 WB-
hang hoa WDIs
(2024)
URBANIZATION Ty 1& dan sb thanh 5280 56,639 22,977 12,857 100,000 WB-
thi WDIs
(2024)
INDUSTRY Ty 16 gia tri gia ting 4918 26,968 11,005 7,455 65,488 WB-
cong nghiép WDIs
(2024)

4. Két qua udc lugng mo hinh va thao luan

Trong phan nay, nhém thuc hién kiém dinh nghiém don vi cho tat ca cac bién nham tranh hdi quy
gia mao, dic biét khi sir dung phuwong phap SGMM. Két qua kiém dinh cho thdy tit ca cac bién déu
dimg & bac 0, trir bién FIA dimg & bac 1. Tiép theo, nhom phan tich tac dong cua ERT, FD, va bién
tuong tac gitta ERT va FD 1én REC theo phwong trinh (4) st dung SGMM. Cudi ciing, hdi quy ngudng
bang dong véi bién diéu tiét ERT duoc thuc hién dé cung c¢b két qua tir mé hinh SGMM.

4.1.  Két qua woc heong mé hinh

4.1.1.  Céng nghé méi truong va anh hiedng ciia phdt trién tai chinh dén tiéu thu nang hrong
tai tao

Khi xem xét phuong trinh (4), két qua tir uc lugng hai buéc SGMM dugc trinh bay trong Bang
2. Vi tat ca cac md hinh trong Bang 2, két qua ciia ca kiém tra AR(2) va kiém tra Hansen déu khong
khong bi bac bo & mirc y nghia 5%, diéu nay ngu y rang két qua tir cac udc lugng SGMM hai bude
12 nhét quan va khong bi sai 1é&ch (Roodman, 2009).

Dbi v6i cac hé sb twong tac gitta ERT va 9 chi s phat trién tai chinh trong Bang 2, cac hé sé déu
¢6 ¥ nghia thong ké va mang dau duong cho tit ca 9 bién twong tac giita cac bién dai dién cho FD va
ERT, diéu nay cho thiy ERT diéu tiét theo huéng lam ting sy tac dong cua FD 1én REC. Diéu nay
thé hién FD c6 thé thuc diy REC khi cac qubc gia ting cuong ERT. Nhitng két qua nay nhan manh
vai tro quan trong clia cong nghé trong viéc diéu tiét mdi quan hé giira phat trién tai chinh va tiéu thu
nang lugng tai tao.

Két qua tir Bang 2 chi ra rdng 9 chi sé phat trién tai chinh (FD) déu c6 tac dong 4m dén REC khi
LNERT bang 0. Cu thé, 1% tang trong OFD dan dén 0,544% giam trong REC, trai nguoc v6i nghién
ctru cia Trinh va cong sy (2022), von khong xét ERT va bién twong tac. Khi LNERT dat 3,257 (ting
25,984% trong ERT), tdc dong am cia OFD dugc bu da'ip hoan toan, va néu ERT tiép tuc tang, tac
dong cua OFD 1én REC s& chuyén sang duong. Mirc ting nay twong ddi nho so véi gia tri trung binh
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ERT (29,176%) va d6 léch chuan (30,808%), nhan manh vai tro diéu tiét quan trong cia ERT trong
mdi quan hé giita FD va REC, phu hop véi Sadorsky (2010) va Trinh va cong sy (2022).

Ngoai ra, tac dong ciia CO; 1én REC c6 ¥ nghia thong ké va on dinh, trir két qua trong cot (8)
Bang 2. Hé sb hdi quy 4m ciia CO, phii hop véi mé hinh Cobb-Douglas. Khi phan tich niang lugng
thanh tai tao va héa thach, mbi quan hé nguoc chiéu giita hai loai ning luong nay ciing tuong thich
v6i cac nghién ctru trude vé REC va CO2 (Khan va cong su, 2022.

4.2, Két qua wée lwong mé hinh hoi quy ngudng bang dong

Két qua tir m6 hinh SGMM cho thay néu ERT vuot ngudng 25,984%, OFD sé& c6 tac dong duong
1én REC. Khi tinh todn trung binh ngudng ERT tir 9 cdt trong Bang 2, muc ngudng trung binh 1a
29,270%. Tuy nhién, nhém tac gia gan nhu khong thé thuc hién bat ky cac kiém dinh thong ké nao
cho murc ngudng nay. Dé kiém dinh muc ngudng ERT noi tac dong ctiia FD 1én REC thay déi, nghién
clru nay sir dung phuong phap hoi quy ngudng bang dong véi cac két qua duoc trinh bay dudi déy.

Bang 3,4, va 5 cho thiy gia thuyét Hy vé dang ham tuyén tinh bi bac bo, khi cac gié tri p cho 500
1an bootstrap cua kiém dinh dang ham déu nho hon 1%. Céc gi4 tri ngudng ctia InERT lan luot 1a
2,975; 3,126; va 3,032, twong tng murc ERT 1a 19,59%; 22,78%; va 20,74% va déu co y nghia théng
ké & mirc 1%. Céc gia tri ngudng nay khong thay ddi nhiéu, véi gia tri trung binh khoang 21,04%,
cho thdy tinh vimng ctia phan tich trong cac phan tiép theo.

Két qua cho thay khi ERT ¢ trang thai thap, chi s6 FI ¢6 tac dong 4m (-0,0205) dén tiéu thy ning
lwong tai tao (REC) v6i y nghia théng ké 1% (Bang 4), trong khi OFD va FM khéng ¢ ¥ nghia (Bang
3 va 5). Nguoc lai, khi ERT ¢ trang thai cao, OFD va FM c6 tac dong duong dang ké 1én REC véi
mirc y nghia 1% (Bang 3 va 5). Nhiing két qua nay chi ra rang ERT diéu tiét mdi quan hé giita phat
trién tai chinh va REC, khi tic dong cuia cac yéu t6 tai chinh chi c¢6 y nghia tich cuc khi ERT & mirc
cao, va nguoc lai, ¢ muc ERT théip, tac dong nay khong dang ké hodc thAm chi am.

Két qua tir mé hinh hdi quy ngudng bang dong phu hop véi cac nghién ctru truée. Trong do,
Zhang va cong su (2023) cho rang ERT gitp giam phu thudc vao ning luong truyén thong va thic
déy cong nghé san xudt xanh. Viéc (mg dung céng nghé tién tién trong cic nudc phat trién cling giup
giam chi phi san xudt nang luong xanh nham dat muc tiéu giam phat thai carbon theo huéng bén
virng, theo gia thuyét EKC. Trinh va cong sy (2022) ciing tim thdy bang ching hd trg EKC, chi ra
ring cac nudce phét trién da vuot qua diém chuyén doi, trong khi cac nudc dang phat trién gip kho
khin vé cong nghé va tai chinh dé c6 thé vuot qua ngudng nay.
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Bang 2.
Két qua udc luong md hinh GMM hé thdng 2 bude
(M @ ©) 4 ®) (6) 0 ®) )
Tén bién Inrec Inrec Lnrec Inrec Lnrec Inrec Inrec Inrec Inrec
L.LNREC 0.250%* 0.178* 0.285%* 0.582%** 0.419%** 0.321%** 0.366%* 0.554%** 0.576%**
(0.114) (0.096) (0.116) (0.130) (0.086) (0.075) (0.163) 0.127) (0.131)
LNERT 0.247%%* 0.234%** 0.132%** 0.080** 0.106** 0.127%** 0.070** 0.099%** 0.141%*
(0.069) (0.077) (0.046) (0.038) (0.042) (0.041) (0.033) (0.036) (0.060)
LNCO2 -0.598%** -0.555%* -0.464%** -0.563%** -0.407** -0.634%** -0.496%** -0.264 -0.215%*
(0.118) (0.224) (0.070) (0.126) (0.159) (0.104) 0.171) (0.193) (0.121)
LNSOCIAL 0.070** 0.120%* 0.062* 0.117** 0.038 -0.090 0.025 0.064 0.096*
(0.035) (0.047) (0.036) (0.056) (0.039) (0.084) (0.037) (0.039) (0.057)
ED -0.001 0.000 0.000 -0.004 -0.000 -0.003 0.000 -0.001 -0.002
(0.001) (0.001) (0.001) (0.004) (0.001) (0.003) (0.001) (0.002) (0.005)
LNEIL 0.027 0.056 -0.034 -0.209 -0.074 0.116 -0.113 -0.232 -0.411
(0.129) (0.271) (0.089) (0.181) 0.151) (0.223) (0.194) 0.191) (0.266)
LNTRADE -0.038 -0.027 -0.053 -0.020 0.034 0.063 0.017 -0.007 0.197
(0.038) (0.056) (0.057) (0.050) (0.044) (0.153) (0.133) (0.062) 0.177)
LNURBANIZATION -1.050 -1.146 -1.233 -2.618 -0.884 -0.562 0.082 -1.105 -0.371
(1.415) (1.324) (1.255) (1.764) (1.234) (0.935) (1.507) (1.366) (1.047)
LNINDUSTRY 0.000 -0.048 -0.030 0.110 -0.240%* 0.023 -0.046 0.035 -0.522%
(0.064) (0.056) (0.073) (0.072) (0.131) (0.070) (0.210) 0.111D) (0.272)
LNOFD -0.544%%*
(0.168)
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6] (@) 3) “ (&) (6) (7 ® (€))
Tén bién Inrec Inrec Lnrec Inrec Lnrec Inrec Inrec Inrec Inrec
C.LNOFD#C.LNERT 0.167%**
(0.049)
LNFI -0.749%**
(0.261)
C.LNFI#C.LNERT 0.209%**
(0.073)
LNFID -0.181**
(0.081)
C.LNFID#C.LNERT 0.062%**
(0.023)
LNFIA -0.055
(0.100)
C.LNFIA#C.LNERT 0.051%**
(0.024)
LNFIE -0.553%**
(0.182)
C.LNFIE#C.LNERT 0.165%**
(0.060)
LNFM -0.139**
(0.057)
C.LNFM#C.LNERT 0.035%**
(0.013)
-0.089**

LNFMD
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6] (@) 3) “ (&) (6) (7 ® (€))
Tén bién Inrec Inrec Lnrec Inrec Lnrec Inrec Inrec Inrec Inrec
(0.043)
C.LNFMD#C.LNERT 0.022%*
0.011D)
LNFMA -0.119%**
(0.031)
C.LNFMA#C.LNERT 0.039%**
(0.014)
LNFME -0.150%**
(0.066)
C.LNFME#C.LNERT 0.050%*
(0.023)
Hé sb chin 11.920%* 11.992%** 11.688** 17.244%* 9.726%* 9.979%** 6.625 8.512 6.083
(5.420) (4.139) (5.016) (7.033) (4.027) (3.545) (5.598) (5.213) (5.294)
HUCD: Thoi gian YES YES YES YES YES YES YES YES YES
HUCP: Quéc gia YES YES YES YES YES YES YES YES YES
Sé québc gia 154 154 153 154 154 148 148 109 90
S6 quan sat 3,106 3,106 3,086 3,106 3,106 2,973 2,973 2,288 1,902
ar2p 0.172 0.158 0.155 0.123 0.476 0.105 0.157 0.709 0.762
hansenp 0.201 0.195 0.181 0.186 0.475 0.617 0.268 0.775 0.331

Ghi chu: Trong hdi quy hé théng GMM, ar2p dai dién cho gia tri p thu dugc tir viéc kiém tra ty twong quan bac hai ciia cac sai s6 ldy sai phan. Véi gia thuyét khong 13 c6 ty tuong quan,
ar2p co phan phél tiém can 1a N(0,1). Hansenp laf gid tri p cua kiém dinh Hansen J, tudn theo phan phdi Chi-square, tinh hop 1& cua cac bién cong cu. Trong Phuong trinh (10), nhém xem
xét L.LNREC, moi chi s6 phat trién tai chinh trong timg mé hinh va LNERT nhu céc bién noi sinh. Cac bién nay duge 14y d6 tré t - 2 va nhom sir dung dang sai phan béc nhit cua chiing va
céc bién gia cho mdi nam nhu céc bién cong cy trong phuong trinh sai phan béc nhat va sai phan bac 0 (level). Sai s6 chuén vimg (robust) dugc trinh bay trong ngodc don, véi cac mirc ¥
nghia dugc ky hi¢u 1a *** cho p < 0,01, ** cho p < 0,05, va * cho p <0,1.
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Bang 3.
Két qua hdi quy ngudng bang dong: Phat trién tai chinh tong quat
LNREC Hésbhdiquy  Saisdchuin Z P>z [Khodng tin cdy 95%)]
L.LNREC B 0,765 0,013 57,860 0,000 0,739 0,791
LNERT B -0,001 0,005 -0,170 0,866 0,010 0,009
Trang thai ERT thip LNOFD B 0,033 0,020 1,700 0,090 -0,005 0,072
Bién kiém soat Co
He¢ s6 chan Co
L.LNREC D 0,038 0,006 6,720 0,000 0,027 0,049
LNERT D 0,001 0,016 0,050 0,961 -0,031 0,032
Trang thai ERT cao LNOFD D 0,071 0,017 4,290 0,000 0,039 0,103
Bién kiém soat Co
He¢ s6 chan Co
Mirc ngudng r (LNERT) 2,975 0,098 30,480 0,000 2,783 3,166

N=112,T=22
Bootstrap p-value cho kiém dinh tuyén tinh= 0,000
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Bang 4.
Két qua hdi quy ngudng bang dong: Phat trién tai chinh trong cac dinh ché tai chinh
LNREC Héséhdiquy  Saisdchuin Z P>z [Khodng tin cdy 95%]
L.LNREC B 0,654 0,012 55,460 0,000 0,631 0,677
LNERT B -0,010 0,008 -1,180 0,239 -0,026 0,007
Trang thai ERT thip LNFI_B -0,205 0,024 -8,550 0,000 0,252 -0,158
Bién kiém soat Co
He¢ s6 chan Co
L.LNREC D 0,051 0,006 9,200 0,000 0,040 0,062
LNERT D 0,162 0,029 -5,610 0,000 -0,219 -0,106
Trang thai ERT cao LNFI_ D -0,033 0,024 -1,350 0,177 -0,080 0,015
Bién kiém soat Co
He¢ s6 chan Co
Mirc ngudng r (LNERT) 3,126 0,076 41,030 0,000 2,977 3,275

N=112,T=22
Bootstrap p-value cho kiém dinh tuyén tinh= 0,000
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Bang 5.
Két qua hdi quy ngudng bang dong: Phét trién tai chinh trong cac thi trudng tai chinh
LNREC Hé s6 hdi quy  Sai sé chudn Z P>z [Khodng tin cdy 95%]
L.LNREC B 0,700 0,013 53,970 0,000 0,674 0,725
LNERT B 0,009 0,004 2,450 0,014 0,002 0,016
Trang thai ERT thip LNFM B -0,001 0,001 0,920 0,357 -0,004 0,001
Bién kiém soat Co
Hé s6 chan Co
L.LNREC D 0,021 0,005 3,850 0,000 0,010 0,032
LNERT D 0,015 0,010 1,580 0,115 -0,004 0,034
Trang thai ERT cao LNFM D 0,002 0,001 2,690 0,007 0,001 0,003
Bién kiém soat Co
Hé s6 chan Co
Mirc ngudng r (LNERT) 3,032 0,063 48,240 0,000 2,909 3,155

N=112,T=22
Bootstrap p-value cho kiém dinh tuyén tinh= 0,000

Ghi chu: Bang 3,4 va 5 cung chp cac udc lugng cua md hinh hdi quy ngudng bang dong sir dung phuong phap GMM vdi bién dbi sai phan bac 1 (FD-GMM). S6 lugng ngudng 1a mot. Sai
s0 chuan bootstrap 500 lan dugc trinh bay trong dau ngodc don, véi cac muic y nghia duge ky higu 1a *** cho p <0,01, ** cho p < 0,05, va * cho p <0,1.
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4.3, Két qua wéc lwong mé hinh héi quy nguwdng bang dong cho ting nén kinh té

Hé sb hdi quy ngwdng bang ddng OFD cho tirng nén kinh té
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Hé sb hdi quy nguwéng bang dong FM cho tirng nén kinh té
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Hinh 1. Két qua hdi quy mé hinh ngudng bang dong cho cac qudc gia c6 nén kinh té da phat trién
(PT), mé6i ndi (MN) va kém phat trién (KPT).

19



Ng6 Minh Vi va cdng su (2024) JABES 35(8) 04-24

Nghién ciru phan tich tac dong cta phat trién tai chinh (OFD, FI, FM) 1én REC véi bién ngudng
ERT cho ba loai nén kinh té: da phat trién (AM), m&i ndi (EM), va kém phét trién (LIC), dua trén
phan loai cia World Bank. Hinh 1 trinh bay két qua hdi quy ngudng bang dong, trong d6 truc hoanh
biéu dién tén bién va mirc ERT (T: thép, C: cao), con truc tung thé hién do 16n cua hé sb hdi quy. Hé
s6 hdi quy duogc danh gia theo khoang tin cdy 95%, v6i mau d6 chi ra gia trj p < 10% (c6 ¥ nghia
thdng k&), con mau xanh duong biéu thi gia tri p > 10% (khong co ¥ nghia).

Két qua tir Hinh 1 cho thiy phat trién tai chinh (FD) chi ¢6 tic dong duong 1én tiéu thy nang luong
tai tao (REC) tai mirc ERT cao ddi v6i cac nén kinh té méi noi, voi ¥ nghia thong ké ¢ ca 3 biéu dd.
Diéu nay c6 thé giai thich boi sé lugng qudc gia trong nhom nay 16n nhit (78 qudc gia) so vdi cac
nén kinh té da phat trién (36 qudc gia) va kém phat trién (51 quéc gia).

Bang 6.
Gi4 tri clia timg muc ngudng ERT cho nén kinh té di phat trién (AM), méi ndi (EM) va kém phat
trién (LIC).

Bién dai Muc ngudng  Mutc ngudng  Mic ngudng Murc Murc Muc
dién cho LNERT LNERT LNERT ngudng ngudng ngudng
FD (AM) (EM) (LIC) ERT (AM) ERT (EM) ERT (LIC)
OFD 2.457 2.245 3.303 11.670% 9.440% 27.194%
FI 2.493 2.837 3.303 12.098% 17.064% 27.194%
FM 2.205 2.858 3.966 9.070% 17.427% 52.773%

Gia tri trung

. 10.946% 14.644% 35.720%
binh

Ghi chit: c4c gia tri ngudng cia ERT dugc tinh bing cach l4y e liy thira cac mirc ngudng cua LNERT. Gid tri trung binh la gia
trj trung binh cong cta cac mirc ngudng ERT véi 3 bién dai dién cho FD, bao gdm OFD, FI, va FM.

Cac gia tri ngudng ERT déu c6 ¥ nghia thong ké & muc 1%, khang dinh vai tro quan trong cua
ERT trong diéu chinh tic dong cua phat trién tai chinh (FD) Ién tiéu thu nang luong tai tao (REC).
Kiém dinh tuyén tinh v6i 500 1dn bootstrap ciing cho thiy p-value & mirc 1%, ciing cd su ton tai cta
ngudng ERT. Theo Bang 6, mirc ngudng ERT khéc biét 15 rét gitra cac nhom kinh té: 10,946% (phat
trién), 14,644% (moéi ndi), va 35,720% (kém phat trién), so véi mirc trung binh 21,04% tir mau 165
qudc gia. Su khac biét nay chu yéu do cach tinh ERT, phu thudc vao tdng sb bang sang ché, vén cao
hon & cac nén kinh té phat trién va méi ndi, dan dén muc nguong ERT thap hon.

Hinh 1 cho thdy tac dong khac nhau ctia FD 1én REC theo mirc ERT & cac nhom quéc gia. O cac
nén kinh té méi ndi va kém phat trién, FD tac dong am dén REC khi ERT thap va duong khi ERT
cao. Tuy nhién, cic qudc gia phat trién lai cho két qua nguoc: FD c6 tac dong duong dén REC khi
ERT thép va 4m khi ERT cao. Dau hiéu hé s hdi quy 6n dinh khi thay ddi bién dai dién FD cho théy,
trong mau 36 qubc gia phat trién tir 1990-2022, tac dong phi tuyén ciia FD 1én REC c6 dang chit U
nguoc, trai ngugc véi dang chit U ¢ cac nhom kinh té khéc.
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5. Két luan va ham y chinh sach

Nghién ciru chi ra rang ERT ¢6 tac dung diéu tiét mdi quan hé giita FD va REC, nhan manh sy
cén thiét ctia cac cong cu tai chinh va wu dai ciia chinh phii dé thuc day dau tu vao nghién ciru va phat
trién cong nghé xanh von cé chi phi dau tur va rai ro cao. Nghién ciru ciing hd tro duong cong Kuznets
Ning luong Tai tao (EKC) theo hinh chit U dbi véi mau cia 165 qudc gia. Két qua nay cho ring cac
nén kinh té méi ndi nhu Viét Nam dang ¢ giai doan dau cua viée ap dung nang luong tai tao va gip
nhiéu kho khan vé ha tang va cong nghé. Trong khi d6, cac nén kinh té phat trién da vugt qua nhiing
thach thirc nay va dang mo rong quy mo.

Véi khung 1y thuyét vé duong cong EKC nay, cac nén kinh té méi ndi nén tap trung phd bién trai
phiéu xanh va c6 chinh sach hd tro ban dau (hé thdng quy dinh toan dién vé trai phiéu xanh, tin dung
xanh, thué carbon) dé tao diéu kién cho doanh nghiép tiép can va phat hanh loai hinh cong cu tai chinh
nay (Bhutta va cong sy, 2022). Bdi véi cac qudc gia phat trién, khi quy mo phat hanh cua cac cong
cu tai chinh nhu trai phiéu xanh hay tin chi carbon ting dan, cin ting cudong minh bach trong giao
dich cac cong cu tai chinh ndy va giam thiéu vin dé vé "gian 1an nhin gian xanh - greenwashing"
thong qua cong ngh¢ blockchain va fintech (Bhutta va cong su, 2022).

Ngoai ra, bai nghién ctru ciing tim thay diém ngudng ctia ERT (21,04%) cho miu tong thé, & mirc
nay phat trién tai chinh s& thuc ddy san lugng tiéu thy nang luong tai tao. Tuy nhién, mirc ngudng niy
1a khac nhau giita cdc nén kinh té. Cu thé, ngudng ERT cho nén kinh té phat trién 1a 10,946%, cho
nén kinh t& mé&i ndi 1a 14,644%, va cho nén kinh t& kém phat trién 1a 35,720%. Cac qudc gia can xay
dung chinh sach tai chinh pht hop véi timg diém ngudng nay dé thac dy tiéu thy nang luong tai tao,
dic biét 1a thong qua cac sang kién cong nghé méi truong. Vi du, tai Viét Nam, voi 991 sang kién
trong ndm 2023, can it nhat 145 sang kién v& cong nghé moi truong (1ay theo mirc ngudng ERT cho
nén kinh t& méi ndi) dé phat trién tai chinh va ting san luong tiéu thu ning luong tai tao.

Pé khuyén khich dau tu vao cac sang kién vé cong nghé xanh néu trén, chinh phu cac nudc c6 nén
kinh té mé&i ndi hodc chua phat trién can c6 chién lugc toan dién. Cac wu dai thué, hd tro 13i suét, va
chuong trinh tin dung uu di ¢ thé dwoc can nhic nhu nhitng chinh sach nham myc dich “xanh” héa
chc sang kién vé cong nghé moi truong. Hop tac qudc té va chuyén giao cong nghé tir cac qudc gia
phat trién ciing c6 thé gitp cac nudc dang phat trién tmg dung nhanh chong céng nghé xanh. Cudi
cung, nang cao nang luc k¥ thuat cho lyc lugng lao dong, thong qua cac chuong trinh dao tao chuyén
sau vé nang lugng xanh va quan 1y du n xanh, 1a can thiét dé trién khai hiéu qua cac du an lién quan
dén loai hinh nang luong nay.

6. Han ché cha bai nghién cifu va huéng nghién ciru trong tucng lai

Nghién ciru ndy van con c6 mot s6 han ché. Tht nhat, mic du phén tich ciia nhom tac gia da thiét
lap dwoc mbi lién két gitra FD, ERT, va REC, viéc xac dinh mdi quan hé nhan qua (Causality) van
con gap kho khan khi chi ding SGMM. Nghién ctru tuwong lai nén ap dung cac ky thuat suy luan nhan
qué khac dé 1am vimg hon céc két qua. Ngoai ra, nhom tac gia khuyén khich cac nghién ciru tiép theo

' Tham khdo thém tai https://vneconomy.vn/so-luong-sang-che-cua-chu-the-viet-nam-chi-bang-1-7-so-voi-chu-the-nuoc-
ngoai.htm
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xem xét s6 lugng mirc ngudng 16n hon 2 khi ¢6 chudi dit liéu dai hon, nhiéu quan sat hon, dic biét 1a
nghién ctru v6i cac qudc gia phat trién. Cudi ciing, nhom tic gia ciing khuyén khich kham pha tac
dong didu tiét cta cac yéu té khac ddi voi méi quan hé giira tiéu thy ning luong tai tao va phat trién
tai chinh ciing nhdm gitip xay dyng chinh sach hiéu qua hon.
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