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Toém tat

Duea trén khuon kh5 duong cong Kuznets moi tru*ang (EKC), bai viét xem xét liéu qud trinh
chuyén dich sang nén kinh té dich vu c6 gop phan lam glam luong khi thai CO khi dat dén
mot nguong nhdt dinh hay khéng. Dir liéu bang cua 17 quoc gia dang phat trzen Chdu A tir
nam 1994 dén nam 2023 dwoc sir dung. Cac kiém dinh vé tinh khong d‘ong nhat, su phu thuoc
chéo, nghiém don vi thé hé thir hai va phwong phdp dong lién két Westerlund déu dwoc thuc
hién. Dé xdc thue cdc phdt hién, mé hinh CCEMG (Common Correlated Effects Mean Group)
va CS-ARDL (Cross-sectionally Autoregressive Distributed Lag) di dwoc sir dung. Két qua
nghién ciru cung cap bang chitng vé moi lién hé hinh chit U nguwoc giﬁ’a ma rong nganh dich
vu va phat thai CO,. Dya trén nhitng kham pha nay, tac gla bai viét dd dua ra nhitng ham y
lién quan dé dat dzmc mét méi trieong bén ving & cdc quoc gia dang phdt trién ciia chau A.
Tw khoa: EKC, nganh dich vu, phdt thai COZ.

Ma JEL: C33, 014, 044, Q51.

The relationship between the service sector and greenhouse gas emissions: Empirical
evidence on the environmental Kuznets curve in developing Asian countries

Abstract

Basing on the Environmental Kuznets Curve (EKC) framework, this study investigates whether
the transition toward a service-based economy contributes to reducing CO: emissions after a
certain income threshold is reached. This research employs panel data covering 17 developing
Asian countries over the period 1994-2023. Heterogeneity tests, cross-sectional dependence,
second-generation unit roots, and Westerlund cointegration methods are performed. To
validate the findings, CCEMG (Common Correlated Effects Mean Group) and CS-ARDL
(Cross-sectionally Autoregressive Distributed Lag) models are used. The results provide
evidence of an inverted U-shaped relationship between the service sector and CO, emissions.
Based on the findings, relevant policy implications are proposed to promote environmental
sustainability in developing Asian countries.
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1. Giéi thiéu

O Chau A, nganh dich vy hién chiém phan 16n GDP. Nhiéu quéc gia & chau luc nay (nhu Trung Quéc,
Thai Lan, Indonesia, Viét Nam), toc d6 ting truong nganh dich vu da vuot nganh cong nghiép. Nganh dich
vu ¢6 tiém ning trd thanh dong luc cho ting trudng kinh t& & cac nén kinh té dang phat trién & Chau A, vén
tir lau da dua vao san xuat huéng dén xuat khau dé thic day ting truorng (Kim & Wood, 2020). Cac nén
kinh té chau A c6 xu huéng ngay cang tham gia nhiéu hon vao chudi gié tri toan cau thong qua nganh dich
vu (cung cip dich vu cho san xuat, logistics, tai chinh...) (Taguchi & Lar, 2024) Tuy nhién, cac nudc dang
phat trién & chau A hién chiém khoang mot nira lugng phat thai CO: toan cau. Trung Qudc 1a nudc dong gop
16n nhét, chiém 35% phat thai toan cdu va vuot cac nén kinh té tién tién vé tong phat thai tir nam 2020, con
An Do tro thanh ngudn phat thai 16n thir ba thé gidi vao nam 2023, vuot Lién minh Chau Au (IEA, 2024).

Mot s nghién ctru thue nghiém gan day da cung cép bang chimg vé tac dong ctia viéc mé rong nganh
dich vu dén chit luong méi truong. Qua trinh chuyén dich co cau kinh té sang khu vuc dich vu tai Pakistan
cho thiy méi quan hé hinh chir U nguoc giita ting trudng kinh té va 6 nhim méi trudng (Hashmi & cong su,
2020). M6 rong nganh dich vu c¢6 xu hudng gidm CO: (quan sat theo ham béc hai). Tuy nhién, theo ham bac
ba, khong chic chin rang phat thai s& tiép tuc giam trong dai han khi nén kinh té chuyén dich sang phat trién
nganh dich vu (Yassin & Aralas, 2019). Cac nganh dich vu cua Thai Lan, Philippines va Singapore lam tang
CO,, tuy nhién, cac nganh dich vu ctia Malaysia va Indonesia c6 thé giam CO, (Ahmad & cong sy, 2021).

Nghién ctru danh gia “mbi lién hé giira nganh dich vu va phat thai khi CO,: bang chiig thyc nghiém vé
duong cong méi truong Kuznets & cac quoc gia dang phat trién Chau A” dang duoc thuc hién vi nhitng 1y
do: (1) Cac nuée dang phat trién Chéau A ¢6 lu(mg phat thai CO, 16n; (2) Sy mo rong cla khu vuc dich vu
tai cac qudc gia dang phat trién chau A cho thiy khu vuc nay ngay cang thé hién tiém ning 16n va vai tro
quan trong trong tang truong GDP ddng thoi co nhitng tac dong dang ké dén chit lwong méi trudng; (3)
Theo hiéu biét ctia tac gia, hién van con thiéu cac nghién ciru thuc nghiém kiém dinh gia thuyét Pudng cong
Kuznets Moi truong (EKC) hinh chir U nguoc tai cac nén kinh té dang phat trién & chau A, dic biét thong
qua tac dong cua sy mé rong khu vuc dich vu dbi voi phat thai CO:. Trong khi d6, mot s6 nghién ctru khac
da kiém tra duorng cong chit N cho cac qudc gia chau A, cung voi su tap trung vao nganh dich vy; (4) Thém
vao do, dé cung cap udc lucmg tin cdy va giai quyét cac van dé kinh té luong nhu su phu thudc chéo, khong
d6ng nhat cau tric giita cac qudc gia, nghién ctru ap dung cac wée lugng CCEMG va CS-ARDL cho 17 qudc
gia dang phat trién Chau A giai doan 1994-2023.

2. Téng quan nghién ctru

Cic nghién ciru vé gia thuyét EKC

Nhiéu nghién ctru thuc nghiém da duoc tién hanh, dic biét ké tir nghién curu cua Grossman & Krueger
(1991) sir dung mo hinh béc hai dé lam r6 mbi quan hé giita phét trién kinh té va 6 nhiém méi trudng theo gia
thuyét EKC, véi 6 nhiém ting & giai doan dau va giam sau khi dat ngudng thu nhap nhat dinh. Cac nghién
ctru ban dau tap trung vao tac dong ctia thu nhap dén phat thai, sau d6 mé hinh EKC dugc mo rong bang
cach dua thém nhiéu bién phu thudc va doc lap khac.

Trong nhimg nim gan day, mot sd nghién ctru da danh gia dudong cong EKC khi ap dung cho nhém cac
quéc gia (Saqib & cong sy, 2023; Liu & cong su, 2022). Két qua cta nhiéu nghién ctru cho thdy mdi quan
hé giita tang truong kinh té va 6 nhidm méi truong tuan theo EKC (nhu Jiang & cong sur, 2022; Ahmad &
cong su, 2023). Bén canh do, EKC khong duogc xac nhan trong dir liéu ctia mot $6 nghién cuu (nhu Ng &
cong su, 2020; Hakkak & cong su, 2023). Su khac nhau gitta cac nghién ctru c6 thé dugc ly giai béi sy khac
biét trong mo hinh phén tich, thoi ky dit lidu, tap hop bién giai thich, ciing nhu cau triac va dang thirc cia
EKC dugc ap dung.

Cdc nghién ciru vé nganh dich vu va co,

Gia thuyét chuyén dich co c4u kinh té cho rang cac nganh cong nghiép 6 nhiém cao s& dan dugc thay thé
boi nganh dich vu it 6 nhiém. Thuc té, trong qua trinh mé rong khu vuc dich vu, co cu kinh té chuyén dich
giam ty trong cong nghiép nang gay 6 nhiém (Kaldor, 1961). Mot s6 nghién ciru da lam rd vai tro cia khu
vuc dich vu trong tac dong dén méi truong o cép quéc gia. Tuy nhién, cac phat hién van chua dat dugc su
thdng nhét, do anh hudng cua cac yéu td nhu Iya chon méu 13 cac qudc gia khac nhau, phwong phap kinh té
lugng va mirc d6 phat trién cua timg nén kinh té.

Mot s6 nghién ctru gan day cho thiy viéc gia ting ty trong dich vu trong co ciu kinh té c6 tac dong tich
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cuc dén chét luong méi truong, do nganh dich vu c6 thé thuc day chuyén d6i xanh thong qua ung dung
cong nghé, quy trinh xanh va hd trg kiém soat 6 nhiém. Nghién ctru tai Nhat Ban giai doan 1995-2005, sur
dung phwong phap phan tich phan ré, cho thdy chuyén dich co ciu kinh té sang khu vuce dich vu gop phﬁn
lam giam phat thai CO. (Okamoto, 2013). Phan tich dua trén dir licu bang cua 147 quéc gia dang phat trién
trong giai doan 1960 — 2020, véi mé hinh hiéu tng cb dinh, nghién ctru goi y ring mé rong thuong mai dich
vu, dédc biét 1a cac dich vuy c6 gia tri gia tang cao, co thé hd trg myc ti€u giam phat thai (Saeed & Ghimire,
2022). Sir dung dit lidu giai doan 19902018 tai ASEAN-5, két qua mo hinh DOLS (Dynamic Ordinary
Least Squares) va FMOLS (Fully Modified Ordinary Least Squares) cho thay sy phat trién nganh dich vu
tai Thai Lan, Philippines va Singapore lam gia tang phat thai CO. (Ahmad & cong su, 2021). Tuy nhién, cac
nganh dich vu cua Malaysia va Indonesia lam giam CO,.

Tac dong cua khu vuc dich vu dén moi truong co6 sy khac biét gitta cdc nhom thu nhap ciing nhu gitra
cac tac dong truc tiép va gian tiép. Str dung wdc lwong CCEMG (Common Correlated Effects Pooled Mean
Group) va AMG (Augmented Mean Group), nghién ciru cho thiy tai cic nudc thu nhap trung binh cao, ty
trong dich vu gia ting lam tang CO2, trong khi & nhém thu nhap trung binh thép, mo rong khu vuc dich vu
¢6 xu huéng lam giam phét thai (Sohag & cong s, 2017). Diéu nay nhdn manh tdm quan trong cua viéc thic
day cac nganh dich vu xanh va duya trén cong nghé dé hudng t6i tang truong bén vimng. Két qua thuc nghiém
cho thdy gia tri gia ting cua khu vuc dich vy lam gia tang phat thai carbon va ddu chan sinh thai; tuy nhién,
chi tidu cta chinh pha va ngudn thu thué c6 vai tro diéu tiét, giup giam nhe cac tac dong tiéu cuc ciia khu
vuc dich vu dbi v6i moi truong (Ehigiamusoe & cong su, 2025).

Mot sb nghién ctru khac lai cho théy nhitng tdc dong tiéu cyc ciia sy mé rong nganh dich vu ddi véi chat
lwong méi trudng. Alam (2015), st dung hdi quy OLS (Ordinary Least Squares) cho Bangladesh, An Do,
Nepal va Sri Lanka, cho thay chuyén dich sang nganh dich vy khong lam giam ma con lam gia tang phat thai
CO: theo thu nhéap. Phan tich giai doan 19952021 cho thay phat thai theo tiéu dung trong khu vuc dich vu
tang 63%, chu yéu do mé rong cac dich vu cong, y té va tai chinh; dong thi nhan manh vai trd cua hiéu qua
hoat dong va dau tu cong nghé xanh trong viéc giam phat thai ma van duy tri ting truong bén ving (Liang
& cong su, 2025).

Ngoai ra, mot s6 nghlen ctru danh gia méi lién he phi tuyén giira thanh phan nganh va CO,, tuy nhién sO
nghién ctru ndy con rat it. Trong mot nghién ctru gan day, Hashmi & cong su (2020) cling da xem xét vai tro
cua nganh dich vy dén moi trudng trong khudn kho phi tuyen Str dung mo6 hinh ARDL, nghién ctru da chi
ra moi lién h¢ hinh chit U nguoc g1u:a nganh dich vu va CO, ton tai & Pakistan. Udc lu:orng DCCE (Dynamlc
Common Correlated Effects) cho thiy mo rong nganh dlCh vu gitup glam CO: & chau A, song mdi quan h¢
chit N ham ¥ phét thai dai han khong nhat thiét tiép tuc giam khi chuyén sang kinh té dich vu (Yassin &
Aralas, 2019). Mot nghién ctru st dung dit liéu cua 34 qudc gia chiu A giai doan 19902016, ap dung mo
hinh phi tuyén va uéc lugng GMM (Generalized Method of Moments), cho thdy mdi quan hé hinh chit N
gitra nganh dich vu va CO., ham y tang truéng dich vu khong lam giam phat thai mot cach lién tuc (Yassin
& Aralas, 2020). Sir dung hdi quy tuyén tinh Bayes v6i dit liéu cac nén kinh té phat trién va dang phat trién
giai doan 2001-2023, nghién ciru cho thiy t6n tai mdi quan hé hinh chit U giita ting trudng cac khu vire kinh
té (cong nghiép, nong nghiép, dich vu) va suy thodi méi truong, ham ¥ rang gia thuyét EKC truyén thong
khong dugc xac nhan trong truong hop nay (Fatima & cong su, 2025).

Nhu da théy trong tong quan tai liéu, theo hiéu biét cua tac gia bai viét, con co it cac nghién ctru cung cip
bang chimg vé tinh phi tuyén giita nganh dich vu va Co, , trong khi c6 xem xét tinh khong dong nhit va su
phu thudc chéo trong dit liéu bang trong khudn khd cac quéc gia dang phat trién & Chau A, do d6 theo nghia
nay, nghién ciru ndy nham muc dich mo réng dong gop.

3. Phwong phap nghién ctiru
Mo hinh
Bai viét sir Elung mod hinh STIRPAT (Stochagtic Impacts by Regression on Population, Afﬂuencq, angl
Technology) d€ xac dinh céc y€u t6 anh huong dén CO,. M6 hinh STIRPAT do Dietz & Rosa (1997) d€ xuat
¢6 dang co ban nhu sau:
I =aP "A T ‘e

it it
Trong do, I 1a yéu tb thé hién sy 6 nhiém méi truong; P la quy mé dan s6; A dai dién sy phat trién; T dai

dién trinh d¢ cong ngh¢; e, 1a yéu td ngﬁu nhién; a la héng sb; b, ¢, d 1an luot 1a tham sb cia P, A va T; i, t
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dai dién cho cac qudc gia va nim tuong tng. Phuong trinh trén c6 thé duoc viét dudi dang logarit nhu sau:
Inl, =a+blnP, + clnA, +dInT, +e,
Duya trén mo hinh STIRPAT, tac gia bai viét xdy dung mé hinh nghién ctru nhu sau:
InCO,, = B,+ B,InRE, + B,InSER_+ B.(InSER)*, + B,InL, + B.InFE + e,

Trong d0, bién phu thudc InCO, la logarlt CO, b1nh quan dau ngudi. Cac blen giai tthh bao gom: InRE,
InSER, (InSER)?, InL, lnFE Bién lnSER la logarlt ty trong nganh dich vu trong GDP, thé hlen su phat trién
nganh dich vy ctia mot qubc gia (%), bién (InSER)? duge dua vao md hinh nhim xem xét moi quan hé phi
tuyén tinh giita ting truong nganh dich vu va luong phat thai theo EKC (nhu Hashmi & cong su, 2020;
Yassin & Aralas, 2020). Hai blen SER va SER2c6 thé c6 tuong quan rat cao voi nhau, do d6 chudn hoa ca hai
sé glam mirc d6 da cong tuyén va 6n dinh u6c lwong hdi quy. Bién InL 14 logarit luc luong lao dong cua mdt
quoc gla (nguoi) (nhu: Wang & cong su, 2024) Trong cac mo hinh STIRPAT mo rong, bién “P” khong nhét
thiét 12 tong dan sb, ma 1a yéu t6 nhan khau hoc phan anh hoat dong cua con ngudi, do d6 ¢ nghién ciru nay,
bdi canh 1a cac nude dang phat trién, bién L dugc sir dung nham phan anh chinh x4ac hon mirc d§ hoat dong
kinh té - ngudn gdc chinh tao ra ap luc méi truong. P6i méi vé nang lugng va cong nghé mdi trudng duge
g0i 1a d6i méi cong nghé xanh 1a chia khéa giai quyét van dé vé bién doi khi hau va thuc ddy phat trién kinh
té (Du & Li, 2019). Mot s6 nghién ctru ciing sir dung di liéu vé ning luong téi tao lam bién dai dién cho d6i
moi cong nghé xanh va tim thiy vai trd quan trong dé dat dwoc cac muyc tiéu phat trién bén vimng (Nosheen
& cong su, 2021). Do do, bién InRE thé hién sy d6i mai cong ngh¢ xanh, dugc do luong bﬁng lugng tiéu thu
nang luong tai tao binh quan (kWh). Tiéu thu ning luong tai tao gop phan cai thién chit luong méi trudng,
trong khi viéc sir dung nhién liéu héa thach 1am suy giam chat luong méi truong (Bekun & cong su, 2019),
do @6 FE ciing dugc dua vao mo hinh, nhu mot dai dién cho cong nghé chua than thién moi trudng.

Nguon di ligu

Nghién ctru di chon 17 quéc gia dang phat trién & Chau A (Viét Nam, Trung Qudc, An Do, Thai Lan,
Philippines, Malaysia, Thd Nhi Ky, Pakistan, Kazakhstan, Indonesia, Iran, Bangladesh, Nga, Iraq, Sri
Lanka, Uzbekistan va Turkmenistan) va thu thap dit li€u ttr nam 1994 dén nam 2023 cho céc bién. Dit liéu
bién CO,, RE, FE dugc thu thap tir nguén OWD (Our World in Data), truy cap tai https://ourworldindata.org,
ngay 20/9/2025; SER, L dugc thu thap tt WDI (World Development Indicators), truy cap tai: World Bank
Open Data | Data, ngay 20/9/2025.

Phwong phdp wéc lwgng

bé xac dinh moi quan hé giita cac bién, nghién ctru thyc nghiém gém 4 bude. Cac kiém dinh phu thude
chéo (Cross Sectional Dependence - CSD) dugc thuc hién 1a Breusch-Pagan LM (Breusch & Pagan, 1980);
Pesaran scaled LM; Bias-corrected scaled LM (Pesaran & cong sy, 2008); Pesaran CD (Pesaran, 2015).
Kiém tra tinh khong dong nhit (Slope heterogeneity - SH) bang viéc st dung kiém dinh dwoc phat trién
boi Blomquist & Westerlund (2013). Can kiém tra phu thudc chéo do cac qudc gia chiu cac ¢t sbc kinh
té — moi truong chung, dong thoi kiém tra tinh khong ddng nhét vi tac dong dén CO: khac nhau giira cac
quéc gia, viéc gia dinh hé sé ddng nhét co thé gay sai 1éch két qua. Dir liéu bang c6 sy phu thudc chéo nén
kiém dinh nghiém don vi CADF (Covariate-Augmented Dickey—Fuller) do Pesaran (2007) va Karavias &
Tzavalis do Karavias & Tzavalis (2014) dé xuét duge thue hién. Trong budc thir ba, ngoai kiém dinh déng
tich hgp Westerlund (2007) do hién dién cta sy phu thudc chéo, ky thuat ddng tich hop thong dung khac 1a
Pedroni (2004) cling duoc thuc hién. O budce cudi cung, udc lugng cac hé s6 dai han. Udc luong CCEMG,
do Pesaran (2006) d& xuit, dugc sir dung trong nghién ctru ndy vi c6 kha niang xtr 1y hiéu qué hién tuong
phu thudc chéo va cho phép cac hé s6 do doc khong dong nhat gitra cac qudc gia. Udc lugng CS-ARDL cia
Chudik & cong sy (2016) duoc sir dung dé kiém tra d viing chic va xac nhan tinh nhéat quan cua cac két
qua chinh trong bi canh dir liéu bang dong c6 phu thudce chéo.

4. Két qua nghién ciru va thio luin

Théng ké mo ti

Thong tin tom tit vé thong ké mo ta cac bién dugc thé hién trong Bang 1. Bién InCO> c6 mirc trung binh
xap xi 1,0 voi d6 bién dong kha 16n, cho thiy CO: khac biét dang ké giita cac qudc gia trong mau nghién
ctru. D 1éch chuin cua cac bién con lai dao dong tir 1,080 dén 3,350, cho thdy mirc d6 phan tan khac nhau
giira cac bién. Trong s6 cac bién, bién c6 d6 1éch chuan cao nhit (3,350) 1a bién InSER? duoc logarit hoa,
chuan hoa va sau d6 binh phuong. Viéc binh phuong bién chuan héa dan dén gia ting d6 phan tan, két qua
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nay 1a hop 1y va phan anh dic diém phi tuyén cua bién trong mé hinh. Bién InSER da duoc logarit va chuin
hoa, véi gid tri trung binh bang 0 va d6 1éch chuén bang 1, phan 4nh quy trinh chuén hoa dat yéu cau.

Gia tri CO, binh quan nho nhit (0,146 tCO:) thuoc Bangladesh (nim 1994), gi tri cao nhat (16,225 tCO-)
thudc Kazakhstan (ndm 2019). Gia tri SER cao nhat 1a 62,4% thudc Philippines (nam 2023), nhé nhat la
10,9% thudc Iraq (nam 2000). Gia tri trung binh ctia SER 14 47,3%, cho thiy cac qudc gia dang & giai doan
chuyén dich co cau tir cong nghiép, nong nghiép sang dich vu, nhung chua dat dén mirc ciia cac nén kinh té
phat trién, noi khu vuc dich vu thuong déng gop trén 60-70% GDP. Mirc 47% phan anh nganh dich vy da
trd thanh dong lyc ting trudng quan trong, song & cac nén kinh té dang phat trién chau A, céng nghiép van
1a try cot clia san xudt va xuét khau.

Bing 1. Thong ké m ta

InCO2 InSER?  InSER InL InRE InFE Cco2 SER
Trung binh 1,001 0,998 0,000 17,294 6,019 9,254 4,394 0,473
Trung vi 1,250 0,337 0316 17,350 6,328 9,460 3,490 0,497
Lén nhat 2,787 41283 1,323 20,476 8,533 11,086 16,225 0,624
Nhé nhat -1,925 0,000 6,425 14,088 0,418 6,597 0,146 0,109
Do léch chudin 1,091 3,350 1,000 1,469 1,746 1,080 3,301 0,085
N 510 510 510 510 510 510 510 510

Chil thich: Tat ca cdc gid tri dwoc lam tron dén ba chit s6 sau dau phdy. Bién InSER va InSER? ¢6 gid tri trung binh
thiee va gid tri nhé nhat thiee rat nhé (khodng 1,94E-16 va 1,30E-07), do d6 sau khi lam tron, cdc sé liéu hién thi trong
bang déu bang 0,000.

Nguon: Tinh todn ti tic gid

Bing 2. Kiém dinh phu thudc chéo va tinh khong dong nhit

Kiém dinh phu thudc chéo

Bién B’reusch-Pagan LM quaran scaled LM Bia§—conected scaled LM i Pesaran CD

Thong ké  p-value Thong ké  p-value  Thong ké p-value Thong ké  p-value
LnCO; 2460,399 0,000 140,937 0,000 140,644 0,000 35,739 0,000
LnSER 918,330 0,000 47,435 0,000 47,142 0,000 21,390 0,000
LnSER? 731,479 0,000 36,106 0,000 35,813 0,000 -1,851 0,064
InRE 1304,760 0,000 70,866 0,000 70,573 0,000 16,178 0,000
InL 3379,519 0,000 196,667 0,000 196,374 0,000 57,616 0,000
InFE 2529,934 0,000 145,153 0,000 144,860 0,000 34,734 0,000
M0 hinh -1,363 1,827
Kiém dinh tinh khong dong nhét

Thong ké p-value

A (Delta tilde) 12,640 0,000
A _adj (Delta tilde adjusted) 14,436 0,000

Chii thich: Tt ca cdc gid tri dwgc lam tron dén ba chit s6 sau ddu phdy. Bién InSER va InSER? c6 gid tri trung binh
thuc va gia tri nho nhat thuc rat nho (khodang 1,94E-16 va 1,30E-07), do do sau khi lam tron, cdc so liéu hién thi trong
bang deu bang 0,000.

Nguon: Tinh toan tir tac gia.

Két qua kiém dinh CSD (Bang 2) ¢ ca ba kiém dinh LM déu cho thiy c6 bang chimg phu thudc chéo
(p=0,000), phan anh thyc té rang cac bién nghién ctru trong céc nén kinh té dang phat trién & chau A ¢6 muc
d6 tuong quan cao giita cac qudc gia. M6 rong nganh dich vu va tidu thu ning lwong hoa thach giita cac qudc
gia dang phit trién chau A déu c6 sy phu thudc chéo dang ké. Didu nay phan anh méi lién két vé ting truong
dich vy, thi truong nang luong, chinh sach va co ciu cong nghiép, cho théy tac dong cua cac bién nay lén
phat thai khi CO, khong hoan toan doc 1ap. Hay luc lugng lao dong cling thé hién phu thudc chéo dang ké,
do di cu khu vuc va cac cu soc kinh té chung.

Két qua kiém dinh SH (Béang 2) (p = 0,000) cho thiy céc hé sb hoi quy khac nhau giita cac qudc gia. Noi
cach khac, mdi quan hé giita cac bién trong mé hinh khong dong nhét trong toan bo mau nghién ciru.

Kiém dinh nghi¢m don vi
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Két qua kiém dinh nghiém don vi (Bang 3) cho thiy hau hét cac bién khong dimg & muc ban dau, ngoai
trir bién InSER2, nhung bién nay tré nén dimg & bac I(1). Nhu vay, tt ca cac bién c6 thé sir dung dé udc
luong cac tham s6 dai han.

Bang 3. Kiém dinh nghiém don vi

Variables CADF Karavias & Tzavalis (2014)
1(0) I(1) 1(0) I(1)

LnCO2 -1,993 (0,151) -4,045 (0,000) -0,026 (0,200) -0.666 (0,020)
LnSER -2,422 (0,309) -3,078 (0,000) -1,229 (0,220) -10,895 (0,070)
LnSER? -2,616 (0,087) -3,665 (0,000) -10,612 (0,000) -25,069 (0.000)
InRE -1,977 (0,168) -4,245 (0,000) -0,209 (0,210) -8,898 (0,000)
InL -1,849 (0,336) -2,803 (0,000) 0.001 (1,000) -0,023 (0,010)
InFE -2,283 (0,548) -3,475 (0,000) -0,052 (0,190) -1,061 (0,060)

Chii thich: Gia tri trong ngodc don la p-value

Nguon: Tinh toan tir tac gia

Kiém dinh dong lién két

Két qua kiém dinh dong lién két (Bang 4) cho thdy p-value ciia thong ké Gt trong kiém dinh Westerlund
(2007) va cac thong ké trong kiém dinh Pedroni (2004) déu nhé hon 0,05, qua d6 x4c nhén sy ton tai ciia mdi
quan hé can béng dai han gitta CO2 va cac bién giai thich. Trén co s& do, cac hé s6 dai han duoc ude luong
bang CCEMG va CS-ARDL nham phén tich tac dong.

Biang 4. Kiém dinh dong lién két

Két qua kiém dinh dong lién két

Théng ké Gia tri p-value
Westerlund (2007)
Gt -3,029 0,049
Pedroni (2004)
Modified Phillips—Perron t 1,842 0,033
Phillips—Perron t -5,224 0,000
Augmented Dickey—Fuller t -4,790 0,000

Nguon: Tinh todn tir tic gid

Bang 5. Két qua wéc lwong dai han

% CCEMG CS-ARDL
Bién % A X
Hg¢ so p-value H¢ so p-value
LnSER 0,054 0,058 0,046 0,488
LnSER? -0,063 0,016 -0,056 0,215
InRE -0,041 0,047 -0,046 0,090
InL 0,098 0,657 0,140 0,529
InFE 0,724 0,000 0,889 0,000
ECM -0,802 0,000
N=510; Wald chi2(5) = 85,35; R-squared (MG) = 0,98; Root MSE = 0,04
Prob > chi2 =0,000; RMSE = 0,030 CD Statistic = -1,68; p-value = 0,092

Nguon: Tinh todn tir tic gid

Két qua udc luong tir mé hinh CCEMG (Bang 5) cho thdy mo rong khu vuc dich vu ¢6 tac dong duong
dén CO2, voi mue y nghia x4p xi 10% (p = 0,058). Diéu nay ham y rang, mic du tic dong chua thyc sy manh
& mirc y nghia 5%, qua trinh mé& rong nganh dich vu & cac nude dang phat trién chau A van c¢6 xu hudng lam
tang CO, trong giai doan dau. Két qua nay phan anh dic diém cua khu vuc, noi cac hoat dong dich vu van
phu thudc nhiéu vao cong nghi€p, giao thong va nang lugng hda thach, trong khi cac md hinh dich vu dua
trén tri thirc va cong nghé xanh chua phat trién. Tuy nhién, SER? c¢6 h¢ s6 am & mirc ¥ nghia 5%, cho thay
khi su phat trién nganh dich vu ¢ ddy dat dén mot ngudng nhét dinh, tac dong dén chit lugng moi trudng sé
chuyén tir tiéu cuc sang tich cuc, ham ¥ rang qua trinh mé rong nganh dich vu néu di kém d6i méi cong nghé
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va cai thién hidu qua ning lugng c6 thé gitip giam CO, lau dai. Két qua ciing cho thiy ton tai mdi quan hé
phi tuyén hinh chit U nguoc giita mé rong nganh dich vu va 6 nhiém méi truong. Két qua nay c6 su tuong
ddng v6i Hashmi & cong su (2020), Yassin & Aralas (2020).

Bén canh d6, RE c6 tac ddng 4m & mirc y nghia 5%, ching to viéc ting RE gop phan giam CO,, trong khi
FE c6 tac dong duong, khang dinh FE vén 12 ngudn chinh gay 6 nhiém méi truong. Nhu véy, tic dong 4m
va c6 y nghia ciia RE khang dinh vai tro then chét cua viée thiic ddy déu tu vao ning lugng xanh, dic biét
trong bdi canh nhiéu qudc gia chau A van phu thudc nhiéu vao FE. Do d6, dé dat dugc muc tiéu bén viing,
cac qudc gia nay can chuyén ddi co cdu dich vu theo hudng gia tri gia ting cao, it carbon, dong thoi day
manh chuyén dich nang lugng tir hoa thach sang tai tao.

Mic du cac hé s6 SER va SER? trong kiém tra tinh chic chin (CS-ARDL) khéng c6 ¥ nghia thong keé,
nhung dau ciia chung twong ddng vi mé hinh chinh (CCEMG). Su nhit quan nay hd trg phan dién giai dinh
hudng tac dong gitra cac bién, trong khi bai viét vin dua cha yéu vao CCEMG dé rit ra két luan thong ké
nho tinh c¢6 y nghia va do tin cay. Cac bién RE va FE tiép tuc thé hién tic dong c6 ¥ nghia, véi diu phit hop
v6i ky vong 1y thuyét va két qua mo hinh chinh.

5. Két luin va ham y chinh sach

Nghién ctru cung cap bang ching thuc nghiém vé tic dong cta viéc mé rong nganh dich vu 1én phat thai
khi CO, d6i véi 17 quc gia dang phat trién & chau A tir nim 1994 dén nam 2023. Nghién ciru sir dung khuén
kh6 STRIPAT trong phén tich phi tuyén va uéc lugng bang phuwong phap CCEMG, c6 tinh dén tinh khong
déng nhét va hién tugng phu thudc chéo. Ngoai ra, mé hinh chinh con dugc kiém tra do viing chéc be"mg
phuong phap CS-ARDL. Dya trén Kkét qua udc tinh, & giai doan dau, mo rong nganh dich vu c¢6 anh hudng
tich cuc dén CO,, nhung tac dong giam khi ty trong dich vu tang Ién, nhu dugc thé hién qua udc lugng khi
dua bieén binh phuong cua nganh dich vu vao mé hinh. Két qua cta nghién ctu khang dinh sy ton tai cua
hinh chir U ngugc gitta m¢ rong nganh dich vu va phat thai CO,. Tiéu thu ndng lugng tai tao tdc dong am,
nguoc lai tiéu dung ning lugng hoa thach tac dong dwong dén CO,. Nhirng phat hi¢n nay dang cht y d6i voi
cac nha hoach dinh chinh sach, nha nghién ctru va chinh phu cac nudc dang phat trién & Chau A.

Trude hét, cac qudc gia dang phat trién & Chau A cin xay dung va trién khai mot k& hoach chién lugc
toan dién nhim quan ly cac tac dong dai han ctia sy mo rong nganh dich vu, g:fm vd&i muc ti€u phat trién bén
vitng. Trong d6, bao gom: (i) Thuc day quan 1y ning luong va mdi trudng trong nganh dich vu thong qua
viéc ap dung cac ti€u chuén tiét ki€m va hi¢u qua nang luong, chiing nhan dich vy xanh, tang cudng quan
1y, tai ché chét thai, ddng thoi tmg dung cac hé théng giam sat va quan 1y nang lugng thong minh dwa trén
cong nghé sb; (ii) Két hop hai hoa giita cac quy dinh méi truong linh hoat (nhu thué carbon, tiéu chuén va
nhan xanh) véi cac chinh sach hd trg vé tai chinh va k¥ thuat (vu dii dau tu, hd tro chuyén giao cong nghé,
nang cao nang lyc cho doanh nghiép dich vu...).

Thir hai, trong bdi canh chuyén d6i xanh va s6 hoa, cac qubc gia dang phat trién & chau A nén c¢6 chinh
sach nham thuc dy phat trién nganh dich vu theo hudng xanh, théng minh va bén viing. Cu thé: (i) Day
nhanh phat trién nganh dich vu k¥ thuat sb (tai chinh 30, thuong mai dién tr, y té, giao duc truc tuyén. K
(ii) Phat trién cac nganh dich vu xanh (logistics xanh, du lich bén viing, y té xanh...); (iii) Thac day d6i méi
sang tao va (mg dung cic cong nghé xanh, cong nghé sb (nhu IoT, Al, Big Data...) trong cac nganh dich vy,
nhiam nang cao chat lwong va hiéu qua cung ung dich vy, giam tiéu hao nang lugng, han ché phat thai; (iv)
Day manh hop tac qudc té théng qua chia s¢ kinh nghiém, chuyén giao cong nghé, thu hit dau trr va tham

gia céc sang kién, mang ludi dich vu bén viing toan cau.

S6 342 thang 12/2025 8 Kinh tePhat trién




Tai liéu tham khao

Ahmad, F., Draz, M. U., Chandio, A. A., Abbas, Q., & Rauf, A. (2021). Investigating the myth of smokeless industry:
Environmental sustainability in the ASEAN countries and the role of service sector and renewable energy.
Environmental Science and Pollution Research, 28(44), 55344-55361. https://doi.org/10.1007/s11356-021-
14641-8

Ahmad, M., Ahmed, Z., Khan, S. A., & Alvarado, R. (2023). Towards environmental sustainability in E-7 countries:
Assessing the roles of natural resources, economic growth, country risk, and energy transition. Resources Policy,
82, 103486. https://doi.org/10.1016/j.resourpol.2023.103486

Alam, J. (2015). Impact of agriculture, industry and service sector’s value added in the GDP on CO2 emissions of
selected South Asian countries. World Review of Business Research, 5(2), 39-59.

Bekun, F. V., Alola, A. A., & Sarkodie, S. A. (2019). Toward a sustainable environment: Nexus between CO2 emissions,
resource rent, renewable and nonrenewable energy in 16-EU countries. Science of the Total Environment, 657,
1023-1029. https://doi.org/10.1016/].scitotenv.2018.12.104

Blomquist, J., & Westerlund, J. (2013). Testing slope homogeneity in large panels with serial correlation. Economics
Letters, 121(3), 374-378. https://doi.org/10.1016/j.econlet.2013.09.003

Breusch, T. S., & Pagan, A. R. (1980). The Lagrange multiplier test and its applications to model specification in
econometrics. Review of Economic Studies. 47 (1), 239-253. https://doi.org/10.2307/2297111

Chudik, A., Mohaddes, K., Pesaran, M. H., & Raissi, M. (2016). Long-run effects in large heterogeneous panel data
models with cross sectionally correlated errors. In A. Ullah, D. E. A. Giles, & R. C. Sickles (Eds.), Essays
in honor of Aman Ullah (36, 85—135). Emerald Group Publishing Limited. https://doi.org/10.1108/S0731-
905320160000036003

Dietz, T., & Rosa, E. A. (1997). Effects of population and affluence on CO- emissions. Proceedings of the National
Academy of Sciences, 94(1), 175-179. https://doi.org/10.1073/pnas.94.1.175

Du, K., & Li, J. (2019). Towards a green world: How do green technology innovations affect total-factor carbon
productivity. Energy Policy, 131, 240-250. https://doi.org/10.1016/j.enpol.2019.04.033

Ehigiamusoe, K. U., Lee, C. C., & Lean, H. H. (2025). Analysis of the economic and environmental imperatives of
the service sector: The role of government in promoting sustainable development. Journal of Environmental
Management, 376, 124470. https://doi.org/10.1016/j.jenvman.2025.124470

Fatima, Q., Batool, S. A., & Anjum, S. (2025). Disaggregated Analysis of Economic Growth and Environmental
Degradation. The Critical Review of Social Sciences Studies, 3(1),2575-2588. https://doi.org/10.59075/swOvrp81

Grossman, G. M., & Krueger, A. B. (1991). Environmental impacts of a North American Free Trade Agreement NBER
Working Paper No. 3914). National Bureau of Economic Research. https://doi.org/10.3386/w3914

Hakkak, M., Altintas,, N., & Hakkak, S. (2023). Exploring the relationship between nuclear and renewable energy
usage, ecological footprint, and load capacity factor: A study of The Russian Federation testing the EKC and LCC
hypothesis. Renewable Energy Focus, 46, 356-366. https://doi.org/10.1016/j.ref.2023.07.005

Hashmi, S. H., Hongzhong, F., Fareed, Z., & Bannya, R. (2020). Testing non-linear nexus between service sector and
CO: emissions in Pakistan. Energies, 13(3), 526. https://doi.org/10.3390/en13030526

International Energy Agency (IEA). (2024). CO: emissions in 2023 — Analysis. IEA. https://www.iea.org/reports/co2-
emissions-in-2023

Jiang, S., Chishti, M. Z., Rjoub, H., & Rahim, S. (2022). Environmental R&D and trade-adjusted carbon emissions:
Evaluating the role of international trade. Environmental Science and Pollution Research, 29(42), 63155-63170.
https://doi.org/10.1007/s11356-022-20003-9

Kaldor, N. (1961). Capital accumulation and economic growth. In F. A. Lutz & D. C. Hague (Eds.), The theory of
capital (177-222). Springer.

Karavias, Y., & Tzavalis, E. (2014). Testing for unit roots in short panels allowing for a structural break. Computational
Statistics and Data Analysis, 76, 391-407. https://doi.org/10.1016/j.csda.2012.10.014

S6 342 thang 12/2025 9 Kinh tePhat trién




Kim, J., & Wood, J. (2020). Service Sector Development in Asia: An Important Instrument of Growth. Asian-Pacific
Economic Literature, 34(1), 12-25. https://doi.org/10.1111/apel. 12282

Liang, J., Wang, S., Zhao, Y., Fang, C., Feng, K., & Hubacek, K. (2025). Cross-border emissions in the service sector:
A global analysis of environmental and economic linkages. The Innovation Geoscience, 3(2), 100133. https://doi.
org/10.59717/j.xinn-geo0.2025.100133

Liu, P.-Z., Narayan, S., Ren, Y.-S., Jiang, Y., Baltas, K., Sharp, B. (2022). Re-Examining the Income—CO2 Emissions
Nexus Using the New Kink Regression Model: Does the Kuznets Curve Exist in G7 Countries?. Sustainability,
14, 3955. https://doi.org/10.3390/su14073955

Nosheen, M., Igbal, J., & Abbasi, M. A. (2021). Do technological innovations promote green growth in the European
Union?. Environmental Science and Pollution Research, 28, 21717-21729. https://doi.org/10.1007/s11356-020-
11926-2

Ng, C. F.,, Choong, C. K., & Lau, L. S. (2020). Environmental Kuznets curve hypothesis: Asymmetry analysis and
robust estimation under cross-section dependence. Environmental Science and Pollution Research, 27(15),
18685-18698. https://doi.org/10.1007/s11356-020-08351-w

Okamoto, S. (2013). Impacts of growth of a service economy on CO2 emissions: Japan’s case. Journal of Economic
Structures, 2(1), 8. https://doi.org/10.1186/2193-2409-2-8

Pedroni, P. (2004). Panel cointegration: Asymptotic and finite sample properties of pooled time series tests with
an application to the PPP hypothesis. Econometric Theory, 20(03), 597-625. https://doi.org/10.1017/
S0266466604203073

Pesaran, M. (2006). Estimation and inference in large heterogeneous panels with a multifactor error structure.
Econometrica, 74(4), 967-1012. https://doi.org/10.1111/j.1468-0262.2006.00692.x

Pesaran, M. H. (2007). A simple panel unit root test in the presence of cross-section dependence. Journal of Applied
Econometrics, 22 (2), 265-312. https://doi.org/10.1002/jae.951

Pesaran, M. H. (2015). Testing weak cross-sectional dependence in large panels. Econometric Reviews, 34 (6-10),
1089—-1117. https://doi.org/10.1080/07474938.2014.956623

Pesaran, M. H., Ullah, A., & Yamagata, T. (2008). A bias-adjusted LM test of error cross-section independence.
Econometrics Journal, 11 (1), 105-127. https://doi.org/10.1111/j.1368-423x.2007. 00227.x

Saeed, M. Z., & Ghimire, S. (2022). Environmental Effects of Commodity Trade vs. Service Trade in Developing
Countries. Commodities, 1(2), 115-126. https://doi.org/10.3390/commodities 1020008

Saqib, N., Sharif, A., Razzaq, A., Zhang, B., & Ren, S. (2023). Integration of renewable energy and technological
innovation in realizing environmental sustainability: The role of human capital in EKC framework. Environmental
Science and Pollution Research, 30(14), 16372—16385. https://doi.org/10.1007/s11356-022-23345-6

Sohag, K., Al Mamun, M., Uddin, G. S., & Ahmed, A. M. (2017). Sectoral output, energy use, and CO2 emission
in middle-income countries. Environmental Science and Pollution Research, 24(10), 9754-9764. https://doi.
org/10.1007/s11356-017-8599-z

Taguchi, H., & Lar, N. (2024). Servicification in Global Value Chains in Emerging and Developing Asian Economies.
Economies, 12(6), 125. https://doi.org/10.3390/economies12060125

Wang, W., Hu, F., Li, M., Shi, X., & Liu, X. (2024). Influencing factors and predictions of carbon emissions for
the chemical industry in China. Frontiers in Energy Research, 12, 1442106. https://doi.org/10.3389/
fenrg.2024.1442106

Westerlund, J. (2007). Testing for error correction in panel data. Oxford Bulletin of Economics and Statistics, 69(6),
709-748. https://doi.org/10.1111/j.1468-0084.2007.00477.x

Yassin, J., & Aralas, S. (2020). The Service Sector and Carbon Emission Nexus: Revisiting Environmental Kuznets
Curve. Jurnal Ekonomi Malaysia, 54(2), 113—124. https://doi.org/10.17576/JEM-2020-5402-10

Yassin, J., & Aralas, S. B. (2019). Does the De-Industrialization and Tertiarization Process De-Carbonize Emissions

in Asian Countries?. International Journal of Accounting, Finance and Business, 4(17), 76-85. https://dx.doi.
org/10.2139/ssrn.3398334

S6 342 thang 12/2025 10 Kinh tePhat trién






