"

TAR CIIT
QUAN IV
VA KINHTE QUOCTE

Tap chi Quan ly va Kinh té& Quée té

Trang chu: http://tapchi.ftu.edu.vn

SO HOA VA VON NHAN LUC: PONG LUC HAY RAO CAN CHO
MOI TRUONG BEN VUNG O CAC QUOC GIA CHAU A?

H6 Thi Lam'
Truong Dai hoc Tai chinh - Marketing, TP. Ho Chi Minh, Viét Nam
Duwong Thi Hong Thim
Truong Pai hoc Tai chinh - Marketing, TP. Ho Chi Minh, Viét Nam
Nguyén Thio Huong
Truong Dai hoc Tai chinh - Marketing, TP. Ho6 Chi Minh, Viét Nam
Trwong Thién Bao
Truong Pai hoc Tai chinh - Marketing, TP. Ho Chi Minh, Viét Nam

Ngay nhin: 08/10/2024; Ngay hoan thanh bién tip: 05/05/2025; Ngay duyét dang: 26/05/2025

DOI: https://doi.org/10.38203/jiem.vi.102024.1192

Tém tit: Bai viét phan tich vai trd ciia 6 hoa va von nhén lyc dbi véi moi truong bén
vitng théng qua thude do dau chan sinh thai. Dit lidu tir 23 qubc gia Chau A trong giai
doan 2000-2023 dugc phan tich bang phuong phap hdi quy moment phan vi
(MMQR). Két qua cho thay s héa gdp phan cai thién chat luong méi trudng. Nguoc
lai, von nhén lyc ¢6 xu huéng lam gia tang ap luc 1én méi trudng do md rong cac hoat
dong san xuét va tiéu dung. Tir d6, nghién ctru dua ra cac ham y chinh sach nhdm tin
dung hidu qua vai trd cta s héa va diéu chinh dinh hudng phat trién von nhan luc,
hudng tdi mot nén kinh té can bang giita ting trudng va bao vé moi trudng, gbp phan
dat duoc muc tiéu phat trién bén viing toan dién.

Tir khoa: M6i trudng bén viing, Diu chan sinh thai, MMQR, S-GMM, S6 hoa, Vén
nhan lyc

DIGITALIZATION AND HUMAN CAPITAL: DRIVERS OR BARRIERS TO
SUSTAINABLE ENVIRONMENT IN ASIAN COUNTRIES?

Abstract: This study investigates the role of digitalization and human capital in
shaping environmental sustainability, using ecological footprint as a key indicator.
Panel data from 23 Asian countries during the period 2000-2023 are analyzed using
the Method of Moments Quantile Regression (MMQR) technique. The findings
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indicate that digitalization contributes to environmental quality improvement. In
contrast, human capital tends to exert greater pressure on the environment, largely due
to the expansion of production and consumption activities. Based on these results, the
study provides policy implications aimed at effectively leveraging the benefits of
digitalization and reorienting human capital development strategies toward a balanced
economy that harmonizes growth with environmental protection, thereby contributing
to the achievement of comprehensive sustainable development goals.

Keywords: Environmental Sustainability, Ecological Footprint, MMQR, S-GMM,
Digitalization, Human Capital

1. Giéi thi¢u

Chau A hién dang phai d6i mat véi nhimng thach thirc nghiém trong vé bién di khi
hau va suy thoai méi truong, bat ngudn tir toc do ting trudong kinh té nhanh chong (HO
& cong su, 2024). OECD (2020) nhan manh rang cac nén kinh té 1én nhu Trung Quéc,
An D6 va nhiéu qudc gia ASEAN du dat dugc nhimg thanh twu kinh té quan trong
nhung ciing ddng thoi gay ra hé luy nghiém trong dbi v6i moi trudong. Trung Qudc hién
1a qudc gia phat thai carbon 16n nhat thé gidi, chiém t6i 30% tong phat thai toan cau
(World Bank, 2021). Trong khi d6, Dong Nam A dang vat 16n dé can bang giita duy tri
tang truong kinh té va bao vé moi trudng trong bdi canh tai nguyén thién nhién dan can
kiét va nhu cau ning luong gia ting (Shahbaz & cong sy, 2020).

Trong bdi canh nay, sd hoa va ting truong von nhan luc ndi 1én nhu cac yéu td quan
trong dinh hinh qua trinh phat trién bén viing tai khu vuc. S6 hoa - tirc 13 viée ung dung
cong nghé k¥ thuat s6 vao cac linh vyc kinh té - x4 hoi - ¢ tiém niang nang cao hiéu qua
sir dung tai nguyén, thuc ddy cong nghé sach va hd trg quan 1y méi trudng hiéu qua hon
(Sui & Rejeski, 2002; Gu & cong su, 2017; Martynenko & Vershinia, 2018; Partel &
cong su, 2019; Wen & cong su, 2018). Cac dich vu s6 nhu thuong mai dién tr hay ngan
hang dién tir gitp giam phat thai théng qua viéc cat giam nhu cau di lai (Kouladoum &
cong su, 2022), trong khi email hay sach dién tir gidm tiéu thu vat li¢u (Ozcan & Apergis,
2018; Sui & Rejeski, 2002). Ngoai ra, s6 hoa con gitip cai thién giam sat moi trudng va
cung cap dir liéu hd trg cac chinh sach kiém soét phat thai (Jorisch & cong su, 2018). Tuy
nhién, mat trai ctia s6 hoa ciing duoc ghi nhan. Mot s6 nghién ctru canh béao rang s6 hoa
c6 thé lam gia tang nhu cau nang lugng, phat thai khi nha kinh va rac thai dién tir, ddc bi¢t
1a khi hoat dong cong nghi¢p mé rong (Park & cong sy, 2018; Ulucak & cong su, 2020;
Sun & cong su, 2023; Kouton, 2019; Marinko Skare & cong sy, 2024; Aldakhil & cong
su, 2019; Haftu, 2019; Raheem & cOng su, 2020).

Cung v6i s6 hoa, vén nhan luc - bao gdm kién thirc, ki nang va kinh nghiém - ciing
c6 vai tro thiét yéu trong qua trinh huéng dén phat trién bén viing (Sharma & cong su,
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2021; Yao & cong sy, 2020). Mot luc lugng lao dong chét luong cao c6 kha nang tiép
thu va van dung cong nghé dé giai quyét cac van dé moi truong. Tuy nhién, su gia ting
thu nhap do cai thién von nhén luc ciing c6 thé din dén tiéu dung cao hon va kéo theo
tang phat thai (Schanes & cong su, 2016).

Trén co s nhan thirc ngdy cang rd vé vai tro clia s6 hoa va von nhan Iyc trong phat
trién bén viing, nghién ctru nay tap trung phén tich tic dong cia hai yéu t6 nay dén moi
truong bén viing tai 23 qudc gia Chau A. Nghién ctru nay gop phan vao kho tang kién
thirc hién c6 bang ba diém moi. Thir nhat, nghién ctru sir dung ddu chan sinh thai
(Ecological Footprint - EF) dé do luong mdi truong bén vimg. Khong gidng nhu phat
thai CO; chi phan anh 6 nhiém khong khi, EF do luong toan dién muc d¢ ti€u thu tai
nguyén va kha ning phuc hdi sinh thai ciia mot qudc gia (Ahmed & cong su, 2021). EF
bao gém nhu cdu vé ndng san, gd, khong gian sdng va ning luong, dong thoi so sanh
v6i kha ning cung tng sinh thai nhu dat canh tac, rimg hap thu CO, va dién tich cho ha
tang. Mirc EF cang cao cho thiy mirc d6 mat can bang sinh thai va suy giam bén vimng
moi truong cang nghiém trong. Thir hai, nghién ctu nay cling 4p dung phuong phap
MMQR do Machado & Santos Silva (2019) dé xuit, cho phép danh gid mdi quan hé
gitra s6 hoa, vén nhan luc va EF & céc phan vi khéac nhau, tor d6 phan anh tdt hon sy
khong dong nhat trong tac dong giira cac qudc gia. MMQR gitip phat hién 1& hon cic co
ché tac dong tai tirng muc do ap luc moi truong, thay vi chi xem xét anh hudng trung
binh. Cubi cung, day 1a nghién ctru dau tién tai Chau A tap trung vao vai tro cia s6 hoa
va von nhéan lyc ddi voi du chan sinh thai trong bdi canh phan vi. Viéc hiéu rd mdi
quan hé giita sb hoa, von nhan lyc va dau chan sinh thai s& gitp thiét ké cac chinh sach
thac day chuyén d6i s, ddo tao nhan luc va phat trién bén virng ma khong lam tram
trong thém strc €ép 1én hé sinh thai (OECD, 2020). Nhitng phat hién tir nghién ctru ky
vong mang lai ham y chinh sach hitu ich cho cac qudc gia trong khu vuc.

Céu trac bai viét gdm 5 phan. Sau phan giéi thiéu, phan 2 trinh bay tong quan
nghién ctru. Tiép d6, phan 3 trinh bay vé phuong phap nghién ctru. Két qua nghién ciru
duoc trinh bay ¢ phan 4. Cudi cing, phan 5 dua ra két ludn va ham y chinh séach.

2. Tong quan nghién ciru
2.1 Khung Iy thuyét
2.1.1 S6 héa va méi truong bén viing

Sb hoa dang ndi 1én nhu mot nhan té quan trong thic ddy ting truong kinh té va
nang cao chat lugng moi truong. Theo 1y thuyét d6i moi cong nghé (Schumpeter, 1942),
cong nghé ky thuat s6 gop phan cai thién hiéu qua san xut, giam tiéu thu tai nguyén va
t61 wru hoa str dung ning luong. Cac nghién ctru thuc nghiém gan day da chi ra rang s6
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hoa hd trg quan 1y tai nguyén, tdi wu héa quy trinh cong nghiép va khuyén khich ning
lugng sach (Fareed & cong su, 2023).

Tuy nhién, 1y thuyét "Nghich 1y Jevons" (Jevons, 1865) canh béo rang hi¢u qua
nang lugng cao hon nhd cong nghé co thé kich thich tiéu dung niang luong nhiéu hon,
dan dén gia tang tong phat thai. S6 hoa c6 thé lam ting tidu thu dién va nguyén licu, dic
biét trong cac nén cong nghiép dang phat trién (Usman & cong su, 2022; Adebayo &
cong su, 2024). Do d6, tac dong cua s6 hoa dén moi truong co thé phi tuyén va bat dbi
xtng, tiy thudc vao bdi canh phat trién cua timg qudc gia (Hosan & cong su, 2022).

2.1.2 Von nhdn lyc va moi truong bén viing

Vén nhén lyc, theo ly thuyét tang trudng noi sinh (Lucas, 1988; Romer, 1990), la
yéu tb then chét thuc diy phat trién bén viing thong qua viéc ning cao ning suit lao
dong, d6i méi cong nghé va nhan thirc moi trudng. Nhan luc chat luong cao thuong co
xu huéng tmg dung cong nghé xanh, tdi vu héa quan 1y tai nguyén va khuyén khich dau
tu vao nang lugng sach (Shahbaz & cong su, 2019; Pata & Unal, 2023).

Dua trén gia thuyét duong cong Kuznets méi trudng (EKC), trinh d6 hoc van ting
c6 thé giup giam tac dong méi truong nhd nang cao nhan thirc va hanh vi san xuét - tiéu
dung bén viing (H6 & cong su, 2024). Tuy nhién, ting von nhén luc cling co thé dan
dén mo rong kinh té, gia ting tiéu ding va san xudt, tir d6 1am tang phat thai (Hao &
cong su, 2023).

2.2 Bing chirng thuc nghié¢m
2.2.1 86 héa va méi trwong bén ving

Tir thap nién 1990, su phat trién cua cong nghé thong tin va truyén thong (ICT) da
thuac déy qué trinh s6 hoa toan cau, anh hudng sau rong dén moi mat doi séng. Mac du
s6 hoa mang lai co hoi vé tang trudng xanh, nhiéu nghién ctru lai ghi nhan nhiing h¢ qua
moi truong dang lo ngai.

Mot nhom nghién ciru lac quan cho ring s hoa gop phan giam phat thai qua tbi uu
héa quy trinh va gidm ti€u hao tai nguyén. Mann & Kirkegaard (2006), Irtyshcheva
(2021) va Aleksandova & cong sy (2022) déu chi ra rang cong nghé sd gitp hién dai
hoa san xuat, giam chat thai. Pong thoi, s hoa khuyén khich chuyén ddi sang ning
lugng tai tao (Li & cong su, 2023; Gao, 2022). O cép doanh nghiép, Wen & cong su
(2021) phét hién rang cong nghé s6 giup giam phat thai CO, thdng qua quy trinh st
dung ning lugng hiéu qua hon. Malmodin & Lunden (2018) cho thiy cac qudc gia sb
hoa manh c¢6 muc phét thai thdp hon. Danish (2019) ciing két luan ICT gitip giam khi
thai tai 59 qudc gia thudc sang kién “Vanh dai va Con duong”. Tai Chau Phi, Asongu
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(2018) ghi nhan cong nghé s6 gop phan phi vat chit hoa san pham, giam st dung
nguyén liéu truyén thong.

Tuy nhién, nhiéu nghién ciru canh bio mit trai ctia s6 hoa. Dedrick (2010) cho ring
san xuét thiét bi ICT déng gop 2-3% lugng phat thai CO, toadn cau. Qua trinh sé héa, du
lam giam gi4 thanh, lai kich thich tiéu ding va phat sinh nhiéu nhu cu ning luong méi
(Haftu, 2019). Ha ting sé nhu mdy chu, trung tim dir liéu tiéu thy lugng 16n dién va thai
CO, (Chen & cong su, 2019). Ngoai ra, san xut va thai bo thiét bi dién tir tao ra chat
thai doc hai (Park & cong su, 2018; Ulucak & cdng su, 2020; Sun, 2023; Kouton,
2019).

Tai Chau A, mdi quan hé gitra s6 hoa va moi trudng dugc ghi nhéan 1a rat phirc tap.
O mot sd nudc tién tién, sd hoa gitip ting hiéu qua tai nguyén va d6i méi xanh (Huang
& cong su, 2024), trong khi tai Dong Nam A, s6 hoa lai di kém gia ting phat thai trong
nhiéu linh vuc (Mohd Sidek & cong su, 2024). Chen & cong sy (2020) cho ring tac
dong méi truong tir s6 hda mang tinh hai mat: cai thién hiéu suat nhung cling tao ra chat
thai va tiéu hao ning luong. Notley (2019) nhdn manh rang dich vu s6 van phu thudc
vao tai nguyén thién nhién va giy ap luc moi truong 16n. Do d0, can céc chinh sach tich
hop gitra s6 héa va d6i méi xanh, cung khung phap 1y dé kiém soat tic dong mdi truong
tir nén kinh té so.

2.2.2 Von nhdn lyc va moi truong bén viing

Vén nhan lyc déng vai tro thiét yéu trong viée thuc ddy hanh vi va chinh sach bao
vé moi truong. Khi c¢6 kién thirc vé moi trudng, ngudi dan c6 xu hudng sir dung ning
luong tai tao, tham gia tai ché va giam tiéu dung khong bén viing (Chankrajang &
Muttarak, 2017; Mahmood & cdng su, 2019). Desha & cong sy (2015) va Ahmed &
Wang (2019) cho riang giao duc nang cao ¥ thic tuan thu chinh sach méi truong va
gitp giam déu chén sinh thai. Xiang & cong su (2023) chi ra ring ning cao trinh do
hoc van thuc day hanh vi than thién v6i moi truong nhu st dung san pham sinh théi,
tiét kiém tai nguyén.

Ngoai ra, von nhan lyc con tao diéu kién cho doi méi cong nghé xanh. Khi c6 di1 k§
nang va hiéu biét, luc luong lao dong cé thé thuc ddy sang tao trong linh vuc ning
luong tai tao, quan ly rac thai va kiém soat 6 nhiém (Shahbaz & cong su, 2019; Pata &
Unal, 2023). Tuy nhién, mét s6 nghién ctru nhu Hao & cong su (2023) ciing luu ¥ rang
vbn nhan lyc cao di kém mé rong san xuat va tiéu dung, gy strc ép 1én moi trudng néu
khong kiém soat tét. Do vay, su phat trién bén virng phu thudc khong chi vao chit
luong nguén nhan lyc ma con vao dinh hudng chinh sach st dung nhan lyc do dé phuc
vu muc ti€u xanh.
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Céc nghién ciru gan day xem xét tic dong ctia von con nguoi dén chat lugng moi
truong & Chau A. Phat trién von con ngudi ¢ thé cai thién tinh bén ving cliia moi
truong (Esquivias & cong sy, 2022) va ting cuong su hoi tu vé hiéu qua moi truong
(Appiah-Twum & Long, 2023). Tuy nhién, viéc ting dau tu vao von con ngudi cling c6
thé 1am tram trong thém su suy thodi méi trudng (Tran & Nguyen, 2023). Mdi quan hé
gita von con ngudi va chat lwong méi trudng rat phirc tap, trong d6 giao duc dai hoc c¢6
kha nang giam thiéu nhiing tac dong tiéu cuc ctia bat binh ding thu nhap déi véi lugng
khi thai CO, (Tran & Nguyen, 2023). Tai nguyén thién nhién va von con ngudi cliing
nhau c6 thé thuc déy tinh bén viing sinh thai & Nam A (Nazish Tariq & cong su, 2024).
Nhitng phat hién nay cho thdy cac nha hoach dinh chinh sach nén xem xét vai tro da
dién ctia ngudn nhén lyuc trong cac chién luoc mdi truong cla cac qudc gia Chau A.

Bén canh sb hoa va vén cong nghé, cac yéu td nhu tiéu dung ning luong, cong
nghé sinh thai va d6 mo thuong mai ciing dugc xem 13 anh huong dang ké dén méi
truong bén viing. Salahuddin & Gow (2014) cho rang tiéu dung ning lugng 1a nguyén
nhan chinh 1am gia tang phat thai CO, & cac nudc dang phat trién, gy tac dong tiéu cuc
dén bén virg méi trudng. Trong khi d6, EU nhan manh viéc sir dung ning luong tai tao
dé vira giam thiéu bién d6i khi hau, vira giam phu thudc vao nhién li¢u nhap khéu, qua
d6 thuc day loi ich kinh té (Brozyna & cong su, 2017). Trai lai, cong nghé sinh thai
duoc Panayotou (1993) danh gia tich cuc vi gitip nang cao hiéu suat ning luong va
giam 6 nhiém. Po mo thuong mai ciing dong vai trd hd trg phat trién bén ving thong
qua ting cudng dau tu, d6i méi cong nghé va nang cao hiéu qua sir dung tai nguyén
(Weiss EB, 1992). Tuy nhién, nhu Grossman & Krueger (1991) canh bao, n6 c6 thé 1am
tram trong thém ap luc mdi trudng & cac qubc gia co quy dinh yéu kém.

3. Phwong phap nghién ctru
3.1 Dir li¢u

Muc ti€u chinh ctia nghién ctru 1a xem xét su tdc dong cua s6 hoa va von nhan luc
dén méi trudng bén viing & 23 qubc gia Chau A, tir nim 2000 dén nam 2023, dua trén
tinh kha dung ciia dit liéu. Danh sach cac qudc gia trong mau nghién ctru duoc trinh bay
& Phu luc 1. Bién phu thudc trong nghién ctru 1a méi trudng bén viing dugc do luong
thong qua ddu chén sinh thai (ef). Dau chan sinh thai 1d mot chi s do luong tong dién
tich dat va nudc can thiét dé cung cép tai nguyén cho mét ca nhén, cong dong hoic qudc
gia va dé hép thu luong chét thai ma ho san xuét, trong do6 bao gém ca carbon tir viéc sur
dung nhién li€u hoa thach. Theo do, dAu chan sinh thai cang 1on thi tinh moéi trudong bén
vimg cang giam. Cac bién doc lap chinh bao gém sb hoa (dig), von nhan lyc (hdi) va
cac bién kiém soat khac nhu cong ngh¢ sinh thai (pet), d0 md thuong mai (to), ti€u thu
ning luong (ec) va gia tri gia tang cong nghiép (iv). Dé theo dudi muc tiéu, nghién ciru
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da tan dung va tong hop dugc cac bién trén tir nhiéu ngudn dit liéu khac nhau nhu
World Development Indicators (WDI), Global Footprint Network va T chirc Hop tac
va Phat trién Kinh t¢ (OECD). Bang 1 tom tit cic bién ciia nghién ctru nay va céac
ngudn twong tmg ctia chiing.

Bang 1. M6 ta bién nghién ciru

Bién Ky hiéu Pinh nghia Ngudn
Moi truong ef Dau chan sinh thai binh quan dau nguoi Global
bén vimng (gha/nguoi) Footprint
Network
S6 hoa dig  Phan tich PCA tir 3 chi s ictl (% ca nhan sir WDI

dung Internet), ict2 (% su dung thué bao

dién thoai cb dinh), ict3 (% st dung thué bao

di dong)

ict S6 luong dang ky bang thong rong c¢b dinh WDI

trén 100 nguoi
Vén nhan lyc hdi Chi s6 phat trién con nguoi WDI
Cong ngh¢ sinh pet Logarit ty nhién cta S6 lugng bang sang ché OECD
thai vé cong nghé lién quan dén moi truong

D6 m¢ thuong to Tong kim ngach thuong mai tinh theo % WDI
mai GDP

Tiéu thu nang ec Logarit ty nhién cua muc ti€éu thu ning WDI
luong lwong binh quan dau nguoi

Gia tri gia tang \Y Gia tri gia tang cong nghi¢p tinh theo % WDI
cong nghi¢p GDP

Nguon: Tong hop ciia nhém tac gia
3.2 M0 hinh

Dua theo cac nghién cuu truéc (Ahmad & cong su, 2023; Yang & cong su, 2021),
md hinh nghién ciru duge dé xuit nhu sau:

efit = ag + a1 dig;; + azhdi;; + 8, X + (Ui + €¢) (1)

trong d6, ef 1a bién phu thudc méi trudng bén viing duge do luong bai diu chan sinh
thai, dig va hdi 1an luot 13 cac bién doc 1ap thé hién sé hoé va vén nhan luc, X 1a tap hop
cac bién kiém soét, u 1a hiéu tng cb dinh cia md hinh va ¢ 1a sai sé uéc lugng ctia mod
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hinh, duoc gia dinh 1a doc lap, véi gid tri trung binh bang 0 va phuong sai khong dbi
o? (ei,t~i. i,d(0, ag)).
3.3 Phwong phdp hoéi quy phén vi moment (MMQR)

Mdi quan hé giita s6 hoa, vén nhan lyc va moi truong bén vimng coé thé phi tuyén
va thay doi theo mirc do phat trién, do d6 nghién ctru 4p dung phuong phap hoéi quy
phan vi moment (MMQR) do Machado & Santos Silva (2019) dé xuat. MMQR cho
phép phan tich toan bo phan phdi cta bién phu thudc, thay vi chi tap trung vao trung
binh nhu OLS (Koenker & Hallock, 2001), nho d6 nam bt tot hon sy khac biét trong
tac dong cta s6 hoa va voén nhan lyc dén du chén sinh thai. Phuong phap nay dic biét
phu hop trong nghién ciru méi truong vi c6 thé danh gia tic dong & cac mirc dd bén
vitng khac nhau, dong thoi giam thiéu sai s6 do bién bat dinh va van dé ni sinh - han
ché pho bién trong cac nghién ciru kinh té - tai chinh. MMQR gitp lam 1 su khac biét
giita cac nhom qudc gia, tir 46 dua ra khuyén nghi chinh sach phu hop theo timg mirc
d6 phat trién (Usman & cong su, 2022). Nho vdy, phuong phip nay mang lai danh gia
toan dién va dang tin cdy hon so véi OLS hay GMM, hd tro hiéu qua cho muc tiéu phat
trién bén viing.

Phuong trinh todn hoc trong MMQR nhu sau:

Yie = a; + X+ (8; + Zi eI Uyt (2)

trong do6, x4c suat P{5; + Zi, > 0} =1.(a, ', 6,7") phai dugc uéc tinh (a;,6;),i =
1,...,n, dai dién cho mot hiéu tmg cb dinh th i, Z dai dién cho mét vecto cua céc thira
s6 K da biét cua X, ching 1a cac phép bién d6i c6 thé phan biét duoc va cac phan tu [
nhu sau:

Zi == ZL(X),l == 1, ,k (3)

DPdi v6i mbi | ¢d dinh, X l-',t dugc phan bo déng déu va doc lap trén tat ca cac diém
thoi gian (T), U;; dwoc phan b dong déu trén c4 nhan i va thoi gian theo cling cach va
truc giao véi X;;. Cac bién con lai khong nhét thiét phai hoan toan ngoai sinh va
phuong trinh (9) c6 thé duoc biéu dién nhu sau:

Qy(Xi) = (a; + 8:(D)) + X[ B + Zi yq(7) (4)

trong do, vecto bién giai thich dugce ky hiéu 1a X;,, Q,(X;,) biéu thi vecto bién giai
thich. X;, — a;(7) = a; + 8;q(7) biéu thi hé sé co hudng chi ra ring cac hiéu tung cb
dinh luong tir khac véi cac hiéu tmg cb dinh binh phuong téi thiéu théng thudng ¢ chd
cac hiéu tmg riéng 1é khong c6 su dich chuyén diém. Cac tham sb nay khong phu thudc
vao su bién d6i theo thoi gian va tac dong khong dong nhat ctia ching bi anh hudng baoi

Tap chi Quan ly va Kinh (é quoc (é.s0 174 (5 2025) 75



nhitng thay ddi vé luong tir va phan b c6 diéu kién khac nhau. Mau luong tir tha 7, ky
hiéu 1a g(7), thu dugc bang cach giai mot bai toan t6i wu hoa van dé.
ming Yi2ept(Rie — (6 + 2i:¥)q) (5)
trong d6, ham kiém tra dugc ky hiéu 1a: p,(4) = (r — 1)AI{A < 0} + TAI{A > 0}.
Tiép theo, dwa trén md hinh dé xuét trong phuong trinh (1), nghién ciru xay dung

lai m6 hinh bang phwong phdap MMQR bing cach két hop cac bién tir mé hinh nghién
ctru. Chi tiét dugc trinh bay trong phuong trinh (6):
efi,t[airXi,t] =aqp+ ﬁndigi,t + Bachdiy e + B3 X + &t (6)

4. Két qua va thao ludn
4.1 Thong ké mé ta

Béng 2 cung cap thong ké mé ta cac bién nghién ciru. Dau chan sinh théi (ef) trung
binh la 3,477 cho théy muec ti€u thu tai nguyén cao, tao ap luc 16n 1€n hé sinh thai. B9
léch chuin cua ef kha cao (2,591), dao dong tir 0,44 dén 13,86, cho théy su khong déng
nhét trong cach thirc tiéu thu tai nguyén va phat thai 6 nhiém, ciing nhu chinh sach moi
truong, cong nghé san xuét, va thoi quen tidu dung giita cac qudc gia Chau A. Sb hoa
(dig) c6 muc trung binh 51,695 thé hién muic d6 s6 hoa kha cao trong cac qudc gia
nghién ctru. Gia tri trung binh bién hdi 13 0,746, v&i muc bién dong tir 0,434 dén 0,949.

Bang 2. Thong ké mé ta

Tén bién S6 quansat Trungbinh  P§ léch chuin Gia tri nhé nhat  Gia tri 16n nhat

ef 552 3,477 2,591 0,440 13,860
dig 552 51,695 29,187 0,214 112,85
hdi 552 0,746 0,113 0,434 0,949

pet 552 3,324 2,849 -1,609 9,823

to 552 91,301 69,652 19,560 437,327
ec 552 9,895 1,181 6,960 12,038
\Y% 540 34,811 12,407 16,878 74,812

Nguon: Tong hop ciia nhém tdc gia
4.2 Két qua hoi quy MMQR
Céc két qua tir uéc tinh MMQR trong Bang 3 cho thay nhimg anh hudng sau sic

cua so hoa va von nhan lyc, cling nhu céc bién so kieém soat doi voi dau chan sinh thai &
cac nhoém phan vi khac nhau.
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S6 hoa cho théy tac dong ti€u cuc dén diu chén sinh thai, dic biét 1o rét tai céc
phan vi cao tir Q70 dén Q90, ham ¥ rang sé hoa co thé gop phan giam ef thong qua viéc
hd trg kiém soat 6 nhiém va quan ly chét thai. Nhe cac tién bo cong ngh¢, hoat dong tai
ché chét thai dién tir, tai st dung vat liéu va khuyén khich tiéu dung bén virng dugc thuc
day manh mé, dong thoi lam gia ting nhu cau s dung nguyén liéu khong hoa thach
trong xu thé toan cau héa (Mansouri & Haseeb, 2020). Nhitng phat hién nay phu hop
v6i céc nghién ciu trude (Irtyshcheva, 2021; Aleksandova & cong su, 2022; Hosan &
cong su, 2022; Gu & cong su, 2017; Wen & cong su, 2018; Li & cong su, 2023). Thyc
tién tir Chau A cing c¢6 thém bang ching cho tac dong tich cuc cia s hoa dén phat
trién bén virng. Han Qudc trién khai cac hé théng quan 1y chit thai théng minh dé theo
ddi va tdi wu hoa quy trinh tai ché. Tai Singapore, cong nghé dng khi nén ti dong giup
van chuyén rac dén trung tdm xur Iy ma khong can xe thu gom, giam phat thai va chi
phi. Trung Qudc phat trién cong nghé dién phan chuyén carbon thanh axit formic véi
hiéu suit cao, trong khi Nhat Ban ap dung phan loai ty dong va tai ché hién dai dé nang
cao hiéu qua va giam khi nha kinh. Nhirng minh chtng nay cho thiy s hoa dong vai tro
thiét yéu trong quan 1y chat thai, kiém soat 6 nhiém va thiic day cac mo hinh phat trién
bén viing.

Nguoc lai, vOn nhan lyc lai ¢o tac dong cung chiu véi ef trén toan bd phan vi,
nghia 12 1am gia ting dau chén sinh thai. Phat hién nay trdi nguoc vdi mot sd nghién ciru
trudc, nhung dugce ung hd bdi Hao & cong su (2023), Tran & Nguyen (2023) va Chen
& cong su (2021). Tang trudng chi s6 hdi di kém véi cai thién y té, gido duc va thu
nhap c6 thé 1am gia ting tiéu ding va san xuat, tir d6 ¢y manh phat thai (Chen & cong
su, 2021). Ngoai ra, cac thay ddi trong 161 séng, nhu cu van tai va tiéu dung cao hon
trong moi truong hdi cao ciing gop phan lam ting ef. Néu thiéu vang cac chinh sach bao
v€ moi truong nghiém ngat, sy phat trién vén nhan luc c6 thé lam gia tang khai thac tai
nguyén va suy thoai hé sinh thai.
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Bing 3. Két qua hdéi quy MMQR

Ténbién Location  Scale QIO Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
dig 0112 00368 -00561 -0,0670  -00809  -00931  -0,106 0118 -0131%*  -0451%*  -0.173*
[00836] [00638] [0.456] [0.140]  [0120]  [0.04]  [0,0889]  [0,0785] [0.0726] [0.0761]  [0,0962]
hdi 6,404%% 1,080 AT78%*  5000%*  G504%FK  BEE3RAR  G2ATRK  GEODRR  GOGIARE  T5ABRAR 8 o04Rkx
[0947]  [0722] [L773]  [1585]  [1359]  [L176]  [L009]  [0.892]  [0.825]  [0.864]  [1,094]
pet 00011 -0,004%%% 0005%*  0,004* 0,022 0,001 00005 0,008  -0,003%%* -0,005%**  -0,008%**
[0,0000] [00000] [0,0000] [0,0000]  [0,0000]  [0,0000]  [0,0000]  [0,0000] [0,0000]  [0,0000]  [0,0000]
0 L0,008%%% 00004  -0,0075%%% -0,0079%%% -0.0078%** -00077*** -00076%** -0.007%%* -0.007FF*  -0007*F*  -0,007%%*
[0,0016] [00012] [0.0029] [0,0026]  [0.0022]  [000o19] 098l 190015  [00013] [00014]  [0,0018]
ec 0,005%%*  0,001**  0,004*** 0,0045%** 00047  0,0049%** 00051%**  0,0053*** 00055%** 0,0058%** 0,006%**
[0,0000] [00000] [0,0000] [0,0000]  [0,0000]  [0,0000]  [0,0000]  [0,0000] [0,0000]  [0,0000]  [0,0000]
iv 0018%** 0001 00163  00166*  00170%  0,0174%%  00177%%* 00181%** 00184%** 0019%**  0,0196***
[0,0058] [00044] [00108] [0,0097]  [0,0083]  [0,0072]  [0,0062]  [0,0054]  [0,0050]  [0,0053]  [0,0067]
Hingsé -315%%* 0465  -2445%% 2584%%  275gRRX Q134K ZOTHRRX 306Nk 3385%AR 3 636%Fx 3,00k
[0660]  [0503] [1233] [1103]  [0.946]  [0.818]  [0702]  [0.620]  [0574]  [0.601]  [0.76]

ChU thich: *** ** * biéy thi mirc y nghia tuwong iing 1%, 5% va 10%.

Nguoén: Tong hop ciia nhém tac gia
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Bang 4. Két qua hdi quy MMQR véi thuéc do so hoa thay thé

Tén bién Location  Scale Q10 Q20 Q30 Q40 Q50 Q60 Q70 Q80 Q90
ict -0,034**  -0,0091 -0,0199  -0,0236  -0,0270  -0,0298* -0,0327** -0,0358** -0,039%** -0,0428**  -0,0482**
[0,0147]  [0,0135] [0,0278]  [0,0233]  [0,0196] [0,0170] [0,0150]  [0,0141]  [0,0147]  [0,0172]  [0,0227]
hdi 7357%%% 1385  52B7** 5828 B340%F*  BTTARFF  T216FK*  7,684%** G I5gRRK  GTRETRFK  Q5GORK
[1,230] [1,130]  [2,326] [1,950] [1,640]  [1,419]  [1,257]  [L1182]  [1,227] [1,440] [1,903]
pet 0,003 -0,002 0,006 0,005 0,004 0,0035 0,003 0,002 0,001 0,0005 -0,0008
[0,0000]  [0,0000] [0,0000]  [0,0000]  [0,0000] [0,0000] [0,0000] [0,0000]  [0,0000]  [0,0000]  [0,0000]
to -0,01***  0,0003  -0,0074  -0,0074*  -0,0074** -0,007*** -0,007*** -0,007*** -0,007*** -0,007***  -0,007**
[0,0024]  [0,0022] [0,0045]  [0,0038]  [0,0032] [0,0028] [0,0024]  [0,0023]  [0,0024]  [0,0028]  [0,0037]
ec 0,005%**  0,0005  0,0044*** 0,0046*** 0,0048*** 0,005*** 0,0051*** 0,0053*** 0,0055*** 0,0057***  0,006***
[0,0000]  [0,0000] [0,0000]  [0,0000]  [0,0000] [0,0000] [0,0000] [0,0000]  [0,0000]  [0,0000]  [0,0000]
iv 0,0122 -0,0034  0,0172 0,0159 00146 00136  0,0125 0,0114 0,0102 0,0088 0,0068
[0,0090]  [0,0082] [0,0170]  [0,0142]  [0,0120] [0,0103] [0,0092]  [0,0086]  [0,0089]  [0,0105]  [0,0138]
Hingsé -3,37%** 0,419  -2,734**  .2.004**  -3058%*% _318Q%** 3323k _JAGGRAX  _ZGOGKKK 3 TQRRKK 4 03GHK*
[0,733] [0,673]  [1,394] [1,168] [0982]  [0,850] [0,752]  [0,707]  [0,734] [0,862] [1,136]

Chii thich: *¥* ** * biéy thi mirc y nghia twong g 1%, 5% va 10%.

Nguon: Tong hop ciia nhém tdc gia
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Déi voi cac bién kiém soat, phat trién cong nghé sinh thai c6 tac dong ngugc chiéu
dén ef, voi anh huong khac nhau tily thudc vao phéan vi. Tai cac phan vi thap nhu Q10 va
Q20, tac dong cia pet c6 thé 1a cung chiéu ¢ muc thap hodc khong 16 rang, nhung & cac
phan vi cao nhu Q80 va Q90, pet c6 thé gy tac dong ngugc chiéu dang ké dén ef. Phu
hop v6i phat hién cia Zeng & cong su (2022) cho thiy rang sy phat trién cong nghé co
thé khong dong déu va phu thudc vao mirc do phat trién cia timg qudc gia. D6 mé thuong
mai ciing cho thiy tic dong nguoc chiéu dén ef, boi nd cho phép tiép thu cong nghé tién
tién va thic dy canh tranh nham dat tiéu chuin méi truong (Khan & Ozturk, 2021).
Nguoc lai, tiéu dung nang luong va gia tri gia ting cong nghiép c6 tac dong cung chiéu
manh mé& dén ef. Diéu nay duoc khing dinh trong cic nghién ctru trude day, rang gia ting
cong nghiép va tiéu dung nang luong, dac bi¢t 1a nang luong khong tai tao, lam gia tang
tac dong tiéu cuc dén moi truong dan dén viée ting ef (Ahmad & cong su, 2020).

4.3 Kiém dinh tinh vitng
4.3.1 Kiém dinh tinh vitng bang cdch thay thé thuéc do sé héa

Dé kiém tra tinh vitng ctia két qua thu thap duoc, nghién ctru tién hanh thay thé
thudc do s hoa tong hop dig bang thudc do s6 hoa ict (% dang ky bang thong rong cd
dinh) va udc lwong mo hinh véi MMQR. Bang 4 trinh bay két qua udc lugng. Nhat
quan voi két qua ban dau, sd hoa (ict) tic dong ngugc chiéu dén dau chén sinh thai.
Cung véi do, hdi c6 tac dong cung chiéu manh mé dén ef. Nhirng phat hién vé tac dong
clia cac bién kiém soat twong dong véi udce tinh trude do, trong do tidu dung ning lugng
va gia tri gia ting cong nghiép c6 tac dong cung chiéu 13 rang, d6 md thuong mai c6 tac
dong nguoc chiéu dén diu chan sinh thai.

4.3.2 Kiém dinh tinh vitng bang phwong phdp System GMM (S-GMM)

Pé kiém tra tinh chic chin cua két qua nghién ciru tir wdc tinh MMQR va giai
quyét cac tiém ning van dé noi sinh trong mé hinh nghién ctru, nghién ctru 4p dung
phuong phap S-GMM. Két qua kiém dinh tinh viing st dung S-GMM dugc tom tat
trong Bang 5. Mot 1an nita, nhat quan véi két qua tir cac udce tinh cia MMQR, hdi ¢c6 tac
dong cung chiéu manh m& dén ef. Nguoc lai, dig lai ¢6 tac dong nguoc chiéu dén ef.
Nhimng phat hién vé tic dong cia cac bién kiém soat hoan toan tuong ty két qua wdc
tinh trudc do cia MMQR, trong do6 tiéu dung nang lugng va gia tri gia tdng cong nghi¢p
c6 tac dong cung chiéu rd rang, dd md thuong mai va céng nghé sinh thai c6 tac dong
nguoc chiéu dén diu chan sinh thai.

Céc thir nghiém AR (2) va thir nghiém Hansen khong cho thay su phan khang manh
mé& d6i voi mo hinh, ngu ¥ rang mo hinh System GMM duoc xiy dung 14 ph hop va co
kha ning giai thich t5t méi quan hé giita bién doc 1ap va bién phuy thudc.
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Bang 5. Kiém dinh tinh virng véi SGMM

Bién phu thudc: Dau chan sinh thai S-GMM
ef (t-1) 0,8474***[88,28]
dig -0,0615***[-6,71]
hdi 1,3480***[8,70]
pet 0,0003***[2,19]
to -0,0010%**[-6,77]
ec 0,007***[12,21]
iv 0,0052***[8,90]
Const -0,8335***[8,90]
S6 quan sat 518
AR (2) test (p-value) 0,92 (0,357)
Hansen test (p-value) 18,09 (0,998)

Chii thich: Sai s6 chudn trong [], gid tri p trong (), *** biéu thi mirc y nghia 1%.
Nguon: Tinh todn ciia nhém téc gia
5. Ham y chinh sach va két luan

Nghién ciru ndy xem xét tic dong cta sb hoa va von nhan lyc dén moéi truong bén
virng tai 23 qudc gia Chau A giai doan 2000-2023, str dung phwong phap MMQR va S-
GMM & phan tich méi quan hé théng qua thude do déu chén sinh thai. Két qua tir mo
hinh MMQR cho thay sé hoa c6 tac dong tiéu cuc dén déu chan sinh thai trén hau hét
cac phan vi, ham ¥ rang s6 hoa dong vai tro tich cuc trong viée thiuc ddy méi truong bén
virng. Nguoc lai, von nhén luc lai c¢6 tac dong ti€u cuc dén moi truong bén viing do di
kém véi sy gia ting tiéu dung va san xut. Ngoai ra, phat trién cong nghé sinh thai va do
mé thuong mai gop phan lam giam dau chan sinh thai & cac phan vi cao, trong khi tiéu
thy niang luong va gia tri gia ting cong nghiép lai lam gia ting ap luc moi trudng. Két
qua tir S-GMM nhit quan v6i MMQR, khing dinh tinh dy doén cta cac bién giai thich
lién quan dén phat trién bén ving.

Dua trén cac phat hién nay, mot ) khuyén nghi dugc dé xuét cho cac nha hoach
dinh chinh sach & Chau A. Thir nhét, tuy HDI thuong duoc xem 1a biéu hién cta chat
luong séng tot hon, nhung néu thiéu chinh sach kiém soat tac dong méi truong, su gia
tang HDI c6 thé kéo theo gia tang dau chan sinh thai, 1am t6n hai dén hé sinh thai va tai
nguyén. Thir hai, cic chinh phu can thuc ddy qua trinh s hoa gin lién véi phat trién
cong nghé than thién moi truong, khuyén khich d6i méi sang tao va ning cép trang thiét
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bi hién dai, ddc biét trong linh vuc nang lugng. Dé)ng thoi, viéc thiét 1ap cac tiéu chuin
nghiém ngat hon trong quan 1y mdi trudng doanh nghiép 1a diéu can thiét.

Nghién ciru d3 dong gop vao viée 1am rd vai trd cta s6 hoa va von nhan lyc déi véi
moi trudong bén viing qua chi s6 EF. Tuy nhién, do tinh kha dung cua dir li¢u, pham vi
nghién ctru chi gi¢i han ¢ 23 qudc gia Chau A, goi mé hudng nghién ciru twong lai vé
viéc mo rong dir lidu qubc gia va xem xét thém céc chi sd phat trién bén viing va vén
nhan lyuc chi tiét hon nham hd tro xay dung chinh sach tdi uu.
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