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Abstract

Understanding the effects of economic and social development on air quality is of
importance. This study investigated whether the association between provincial developments and
air quality in Thailand was consistent with the Environmental Kuznets Curve. Based on the
provincial panel data of PM2.5 and PM10 during 2012-2021, the overall results indicated a non-
linear "inverted U" curve, which was in line with the Environmental Kuznets Curve. This suggested
that as provincial income increases, PM10 levels initially rise, but after reaching a certain
threshold, they start to decline. On the other hand, no such relationship was found between
PM2.5 levels and provincial income during the same period. The study also documents a positive
association between the number of factories, gasoline usage, and population density with
provincial air pollution that there was a positive association between the number of factories,
gasoline usage, and population density with provincial air pollution. On the other hand, agricultural
debt and household expenditures display a negative relationship with air pollution. Surprisingly,
the number of temples also showed a positive impact on air pollution levels. Based on the
preliminary findings, it appeared that provincial air pollution was primarily linked to the industrial
sector rather than agriculture. More importantly, the finding that PM2.5 did not follow the
Environmental Kuznets Curve holds significant policy implications for development strategies.
Merely relying solely on income growth will not eventually resolve the pollution issue. Therefore,

policymakers should incorporate this finding into their strategies for achieving a sustainable future.
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Fian el Enandomnuaasanaeiadufunueass1e PNaassiUn1TWeET ATNLWIAR EKC

Aurlszansuasselnaitiuuan wazans nrndsaagazitiua

a ada
FLLUEUIDIE
< 4
1. MSINUSIVIINVDYA
nsRnenlrreyanfegisadondn saulsamninennidie PMI0 uay PM2.5° 910
ATHATUANNANIIY NTENTNNTNYINTBITNTIRUAAIUIAREN 28YA PMIO Uay PM2.5 1ade
rp9unazsmdnNaInaaidnenAifd i iutuaz luaseuaguyndne u1edindn
A a A P & ¥ o o ' A o * =2 o/
WeEnflaanfilunisifivesys uazuredmdaflufiaanfidnoinisas vayadadudnuoe
unbalanced panel
~ o p=y [ % o A o ! =4 ¥!
U7 1 wanvsuananiluasdmdniidnisdnan PM2.5 uaz PMI0 289 azifiulagn
Usznameiianauddnydu PM2.5 nautd w.a. 2558 fites 10 §anda Afn159aA1 PM2.5
TuaueAifilszanm 30 Sandafiinisdnan PMI0 v o 71 PM2.5 Snansenunagunndiguuss
191 PM10 uaztuddaqiiu (w.a. 2565) Uszmalnefianiiidnainimies 89 aanflann 878
gunevielszma wisAndulszaim 10 Wesidunrasdunenislssma nauprugnnaniazd
N13318974AT PM10 uaz PM2.5 2asusazanndidnoinialuunazdamdnidusiaien Tunnsdn
arnmunmsnedussunardmdnluuaaziiow AwimanaeaesnIn1 PMI0 waz PM2.5 989
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gﬂﬁ 1 s1augailazaIndaninisina PM2.5 uas PM10

* Wasanisznalng infleayadaiiniazainie (Air Quality Index) saunaa
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DYAFINLINIATEIAIUALTIANTIYTINTA 39UTINIINFINUFT AU EIAUALY

suaAsudszma e AlnAn1999099820y Ul 19 IHIATE I RALATAIANIINNUIE

5101971 fieare9m9 9 1ol vnzeyadaulsudaulsiifvayanasuaundlugasidnen

vaa nlngaeiiugned nnsinuniilanisyszannaiennaey afiieg (imputation) tm NHAW
2

wRgnansaBawialmiinisinenssedmin weraslnlnsmisnaaunansaden fuoya
seaeed] axlprayananasineuuaznds

s lanRRS s mHaaTINT 184S TARBTT (Gross Provincial Product Per Capita) tiusiaunss
s lnuataznnsaessands senaaesiun1sAnEIfinausT 1w Cole and Neumayer (2004) 71
TnAn ST naasanaeiaiusaunusnelnzeslssennatulszme wie Ma et dl. (2016) T
HARA TN TaNaeiaraailovdusaunustslrresdszenauiles fauds8unen 1u
wgugiia (aun S1uaulas91u (FACTORY) nnslasingis (ENERGY-Fuel) n1alene (ENERGY-Gas)
WREFIUUIAUFIAN TITUN SIUINTA2EITIRTA (TEMPL) WiAMABN19INEAS (AGRDEBT) A9H
PUTUNWYB9L57nS (DENSITY)

HevandaudannaasegiafiansigdminuesivefivEufizoysfinauvasunou

Vv 1
o

sauad w.a. 2555 a1nvesafiafinans nnsinenlreeya iueaed w.e. 2555 - 2564 91u9u

VAW 298 uay 191 fiaeeny (Fandn-0) susdiu Tnadsaudsiilslunisinunagulnsel

ATATWEINTA

PMIO = Amagsneieuanaaniisaslusmdaiuansluddanans (Wlasnsume
zgﬂmﬂﬁmm)

PM2.5 = anagsneienananiiifisnaesldudminiwastudsaesns (Wlasnsume
zgﬂmﬂﬁmm)

LATHFNATURLRIAN

GPP — AR UTNAATINI LS INTAREI (LUY)

TEMPL - dnaausuanTnressmdanatlsyanng

AGRDEBT - yimuienIsInERg (Um)

EXPPOV = 89S DU LAY ST AUIERANIHNENNEG (UN)

FACTORY = dnausualssusetlsrrng damndn

ENERGY-Fuel = UBNIMN1T @155 (WuAm4)
ENERGY-Gas = 1331eun19 lnnes (WuRTansw)

2
[ o/

DENSITY = NANIUIIRIRUTZEINTRDNUTNITINIA
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2. NFIATIZHADYA
TunsfnuIA AN ANEI9IN TR RWILAT AT WA T5N153LATIZ InD ANNIS

2
[

Ao & . . &
AANDYVTHAILUULLDIAU (baseline regression) ANl
Yie :ﬂ0+2ﬂjEitj +Zﬂksitk +o+¢&, 1)

j k

Y, = FuUIAMUAMNBINATBITINR | 0 it E, = Csl/'lLL‘U‘i‘VINgﬁuLﬂiEgﬁ@ﬁﬂuT@“ﬂﬂd
Fndmins 07 t; S, = saudsnmmmsonnfiaulavasionda i o 07 t; f= mdudesdnt ; &
= fixed effect ; &, = AMHRANAIA HN1TNAFBUUUIAA EKC éTfJLuJﬁvmﬁéTﬂvmLﬂﬁwgﬁ@ﬁﬂu%
A® GPP uay GPP? 9nnAnan1se@nsany GPP waz GPP? 1iINuaNuAYaUAMHATRL AINANITLE

spmnasnweInIdullanufn EKC

NAN15I98

wanisAneuaaniiassaie aaud 1 iudneoizaanmeiniamedminlag
AansnnannaadRdesnusneSminuaranania waz taandt 2 inkaauduiuseeenis
WAHUILALA N INBINA ABNAFBUUWIAR EKC wonansudalnane nisfinlumasfondis
Ty naN1IzaInIA Lm:mﬁsf‘*g"ny@H@ﬂqﬁ@?ﬁﬁwmﬂﬁﬂ%’qL%ﬂuLmuﬂfﬁsf*gmﬁmﬁm%mammm
Fmdnnaia

1. ANYMZAMUNINBINA

mlfmﬁs’?]Lﬁyﬂmyuﬂmmﬁwmammmmpiumﬂmmfﬁ'mwLﬁﬂuﬁqﬂﬂmé’wé’mﬁﬁmi
FL9THAT PM2.5 (59571 1) waz PMI0 (@awft 2) uanslatumnsnedt 1 Tngsaninuanananing
viuﬁuuﬂﬁuﬁLﬁuﬁuw%@@mmﬂﬁ'w%wu UAAHAHNANTE PM2.5 Slualunfianas Tuaoe
ATHAWHINIDS PMIO ABHEN9AST Tugﬂﬁ 2 it 1 meéﬂmﬁlﬂnﬂé’wﬁfm NTINNNNUAT
wazt3unina uazidasing gﬁﬁ 2 Tugandt 2 uarsAnaAgsIenIA Seuansiudonann

Lmﬂm\mmmmqwguéfmmmmﬂLwﬁu
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4, ' aad ¥ a : 4 = 7
AN 1 ﬂ’m’ﬂ&‘lL’U’rNG’IWIJ@GNﬂWHﬂﬁGﬂﬁﬂﬁﬂ“ﬂ@d&!u@:’ﬂ’ﬂdLﬂﬂf-.l‘a"‘lf—.lLﬂﬂuﬂx‘iﬂ

&7 1 A1 PM2.5

i AaReY anadesun  wWesndiuana 25  wesliuaina 50 WasiEuaina 75

(W.A1.) (AN, / au.4.) HINTFIN

2555 20.8 10.0 14.1 21.7 28.4
2556 19.1 10.1 15.3 19.1 24.1
2557 22.5 8.3 18.6 24.0 29.2
2558 22.8 9.1 21.7 27.2 27.7
2559 20.0 7.9 16.1 19.7 25.4
2560 16.7 6.7 12.4 18.9 21.5
2561 16.5 9.3 7.0 17.8 24.8
2562 23.1 7.9 16.8 24.5 28.5
2563 22.9 6.3 18.9 22.8 27.1
2564 20.1 6.2 16.8 21.9 24.9

A 2 A1 PMIO

i ARRE afigaun  wWesduane 25 wWaesi@unina 50 wasifiuaina 75

(W.41.) (NAn. / FU.N.) NIATFIM

2555 34.3 11.5 27.0 34.0 42.0
2556 36.9 10.5 33.0 40.0 42.8
2557 39.2 10.5 33.0 42.0 45.0
2558 37.0 5.8 34.3 37.0 41.0
2559 36.8 8.5 33.5 38.0 43.0
2560 30.5 1.3 21.5 32.5 37.5
2561 36.8 9.9 31.3 36.0 45.0
2562 41.9 10.0 37.5 44.0 48.5
2563 40.6 10.0 34.3 42.0 48.5

2564 36.6 10.8 32.0 37.0 43.5
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A137199 2 UEANANET AT DIANIBINARNENINBINIAYBINUAZDBIRRL YD IYINADUTH

Ty udeunnsandam s (Aau 1-4) 289 PM2.5 (8947 1) waz PM10 (89ufl 2) $eazidiu
TAANaRe ez AIHANKINZEIAT PMIO WAL PM2.5 gNIATNaf ¥ uazaadafnd
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v v

P ! aa A a 1 = 2
BTN 2 ﬂ']ﬂﬂﬂLU’EQﬁ]u’ﬂ’ﬂ\iNﬂw‘ﬂw’l@’ﬂqﬂqﬁﬂQQB‘!uﬂg'ﬂ'ﬂqLﬂﬂﬂi'—]ﬂLﬂ’ﬂu 1-4

At 1 PM2.5

i ANRAe anmdanun  wWenduana 25  wenduatna 50 Wasiduaina 75

(W.91.) (NAMN. / RLLY.) HIMTIU

2555 34.4 14.7 28.3 38.6 42.5
2556 33.9 14.9 23.6 34.1 44.4
2557 38.1 14.1 28.1 43.2 475
2558 70.1 36.4 54.2 59.7 77.3
2559 40.4 14.0 32.4 39.3 52.0
2560 29.8 8.7 24.7 32.7 33.6
2561 33.5 12.1 22.0 36.6 38.8
2562 37.6 16.7 26.1 32.3 52.1
2563 40.0 18.4 29.5 40.3 4.6
2564 36.0 12.3 28.3 35.2 43.4

A7 2 PMIO

i ANaRY anadanun  wWendiuana 25  wesdiuaina 50 Wasidunina 75

(W.A1.) (AN, / au.4.) HINTFI

2555 52.7 28.7 29.9 43.1 80.0
2556 52.7 22.4 32.4 48.8 70.7
2557 57.3 22.3 41.3 64.3 77.2
2558 57.4 18.1 41.6 57.2 75.3
2559 61.0 17.7 46.4 56.9 78.8
2560 49.1 14.2 41.9 51.3 55.7
2561 54.1 17.5 43.1 54.4 65.1
2562 57.7 19.8 45.2 51.9 76.6
2563 63.9 23.0 51.3 66.7 80.9
2564 59.7 15.8 50.1 59.6 70.1

2. mwd’uﬁ'wéwmmsﬁ'&umumqﬁumwmmﬁ

dipaEntadom 9UR 3 uansANERLEAT PM2.5 dudaulsniuassgiauas
Fpndanlauneiauts i s1m9ul59990 18 nVEaNARTTHNIATINIILTIATA (GPP) UEHIDY
nslainiuuazn1 Sanuandaulsmafiind anaduiusnieaniussiunaninzyi feazla

o a K a '
W’]ﬂ’]‘jflLﬂ‘i’]:%T‘H‘ﬂﬂ@ZLﬂﬁﬂ@]ﬂTﬂ
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» YFnauns a6y (log)
UFanaunsldihafu (log)

AFALATIEAAIMHANARE LA ANN1TOADDE

mmi?‘;Lmquﬁmmﬁuﬁuéﬂmmiﬂ’wmLmz@mmwmmﬂTmmumimaﬂﬂmu
axn15 (1) wanslauansnedt 3 TaeTuaouit 1 asmsnafiunnsinsznlaetsnads PMI0 510
Fenaounazdandn uazaaud 2 laan PM2.5 iiudadnaoinineinia a9npng1eaand 1
(ABRNY 1) WUANAT PMI0 SAINaNAWsn19Lanfus1e nansdandn (InGPP) wasiaauanis
NNAUTUTE AR89 (INGPP?) AiseAUAIMNIE N9 aAT 90% FaAAaaIfULNIAR
Environmental Kuznets Curve (EKC) #1nsusiautlsauifi aanuauiusnisuansiuan PMI0 anud
ARl Taun S1Hanls99HAaU59Ns 115NN LATAITNIRILNLYBILSEE1nT HafauLls
mzﬁf‘lﬁwﬂ?mmﬁmffvfymqumqmmmgﬁu Tneanirag19ds samanlsssunesznnsuas
A5 TR BIEInd A B9 TEAUANNETUNIEERT 99% WBNaINIIW FINUAITRHRWNA
AMFINEAT UAYIIHITLYDIASIIDUABLERAITNEINGY T AN NS N AL UNANT22919
AN

nMsTiFuLsnH AN19nnsInEas Geanaiusauunianeasressmda (Hesannus
VDYRHARADITNIRTINANALNEATIETINTR) BAoudiusTusay Yaznaudunisiidnan
Tassmmatlsznsuaznislssinfuensdamdasianmdniuenienn nansfnunazayumla

THANITNNBINIFYBITINTANIIINANADA AMNTINITUNAN RIMSUATNTHAUTVNALUDS
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12 ]

18U UDIASIFDRADLEHUAITINYINGY BITRNIYAITNINTINIAT NI TUIIEUDIASILTDUGIN
o - o ] o o ° dl 1 v - dl 1 Vv
A¥aBousInareneianymrnsassdniinabufinnaniasiigs wu n1slefulunisnemn
AT WENTINI SINLINFTHINIRADUTZENTH AN ANAUG 19090 B9 dasmusnunnda
ANNENBUTNRA (HN1TNMUI229LEBY (urban development) #9n19/NETEN Cole and Neumayer
! o =) =y ! ! & o/ [%2

(2004) WUITNTTWH U BITHANTENUADNANTIIZNNAINTF B89 3AATH Taqan19fIAN
manfipns lasunisinen useasdenne (i

Wednsnzvannisannay iy fixed effect 789077 (ADANY 2) lABTINNUIITLFL
ANHIZDENUAARY LAL NNUAITNANNWEIEZNINTY (P2AITINTALATHNANIIY FeNauIFauLlaf
Tusiruuulaiinisdnilefisnannuanaissianinoguan wu 91neyadINIIHEN IR mUINIS
wsEgAauazdIaNunrf i w.a. 2563 s1elamdsneiavevlszeinsiunin
priuaandesnidawnny 86,223 umaaid WamsiissPafgnaiiaelsss1ns1a9n0Ia
ATIURDN 436,255 WAzNTAMHaWINAY 108,472 Uaail ANNatAL

AMSUANMHANNHTIDY PM2.5 TURINT 2 (ABANY 3) 2BIA5I9 HNLIT PM2.5 iU
g1 taiiulumanuuafa EKC 89udnn PM2.5 AN A NWREVINNUINTEnaNa1e [Aaa9a9Adn
(INGPP) waznn9auiugnalninasmas (InGPPY) umlufia @Ay neadin aaudaulsaudemed
ANTHANNUS MANH S FEIRRAUAT PMI0 WARSZFLANIZaIUNNEERTILANAINTHLN Las
Hatmsneilaanile fixed effect 319NA (ABANI 4) IAESIHNNLINTEFUAITHIZRUAARY

dg/ v ~ s o o s a vy o/ o/

W BIAU NANTTALATIZAAIMTHANNUTATHIWIAAEY EKC Tm?mmgmwwmmm
Ty §AMNLANA19TUIZAI PMI0 way PM2.5 Ataagnsiaas PMI10 §Auaunusnieuan
U378 [AE89I99999 (INGPP) LAXAITNANRNUENNAUR LI (ATNa9889 (INGPP?) AiAaNi@e i
NNFEAT 90 1WBTIEUA 1A NNUANMNANAUTAINAIIIHNTEDDY PM2.5 B9UNINTAANIN289A7

AU AVEERAARBILNIAR EKC un NTlsTadnAtyniaadin
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A15797 3 AHANAHEIBINIRAIIUAZAININEINATEARAE I aWIST

&t 1 Aasnwannely PMIO

fandsaIx PM10

(1) (2)
Coeff. SE P Coeff. SE P
Ln(GPP) 126.90 65.90 0.055 * 30.03 72.26 0.678
Ln(GPP)? -12.08 6.28 0.055 * -2.81 6.95 0.687
TEMPL 14.00 2.24 0.000 wrx 7.79 4.31 0.072 *
AGRDEBT -6.15e-5 0.00 0.076 * -6.21e-5  3.40e-7 0.069 *
EXPPOV -1.82 0.411 0.000 rrx 1.60 0.42 0.000 Frx
FACTORY 0.01 0.005 0.008 Frx 0.004 0.01 0.521
ENERGY-Fuel 8.45 2.18 0.000 Frx 7.06 2.32 0.003 *x
ENERGY-Gas -2.14 1.85 0.248 -0.36 2.05 0.859
DENSITY 0.003 0.001 0.020 * 4.36e-5 0.002 0.979
Intercept -327.60 170.40 0.056 * -70.79 185.20 0.703
Fixed Effect No yes
Observations 298 298
F-stat 11.51 10.22
Adjusted R? 0.2416 0.3178
’ﬂlquﬁ 2 @mmwmmﬂﬁ PM2.5
fauilsan PM2.5
(3) (4)
Coeff. SE P Coeff. SE P

Ln (GPP) 99.47 66.96 0.139 46.74 70.80 0.510
Ln (GPP)? -9.57 6.34 0.133 -4.69 6.76 0.489
TEMPL 10.57 2.16 0.000 Frx 2.24 3.92 0.569
AGRDEBT -6.09e-5 3.26e-5 0.063 * -5.79e-5  3.31e-5 0.082 *
EXPPOV -1.28 0.42 0.003 wx -1.14 0.44 0.011 *
FACTORY 0.01 0.005 0.205 -0.01 0.01 0.212
ENERGY-Fuel 3.68 2.16 0.090 * 3.58 2.27 0.117
ENERGY-Gas -0.22 1.92 0.907 0.27 2.15 0.901
DENSITY 0.003 0.001 0.001 wrx 1.25e-4 0.002 0.934
Intercept -254.40 174.60 0.147 -104.10 182.80 0.570
Fixed Effect No yes
Observations 191 191
F-stat 5.583 5.289
Adjusted R? 0.1784 0.2529

NHNRAR: *** seauid Aty 99%, ** szAuiadAy?l 95%, * seAusiadAty? 90%

2955
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AsAAsEAREL RN

Tuaandi s e dNius lnelaan PMI0 uaz PM2.5 ndsTuenadandifdym
ANIEBINA Lﬁ@wmﬁwqmmf;:mﬂqﬂmﬂmﬁﬁwmxLﬂuq@m@ M7 Amnuaylojaroen
et al. (2022) T&TWU’JI”IWJ’]NLZAQIEN@T'THQW“I”IW (Hazard Quotient) q\acfuﬁfml,ﬁ@umﬁ’mmﬁqwau
yinlinnslsraterisifsansinananudusing i sensinin Tunnstinmensslnlmayants
d13193lansaB3ew Wusadnselaununisls GPP per capital TaennsAiasnsmannisnnaas
aTufiansou fixed effect ﬁ’\iﬁféjﬁzﬂf;{w@

gaaafifitymaniszarnia

NNTAATIEN IWFINE AR AR auTaaai ATy wianiazeinas Feluzasiow
HNTIAN — WEIEW (FDU 1-4) A199971 4 (ADANI 1) WAAIITAINANAUTITENGN PMIO waz
518 lP918 SN TAaanAfBITUNA IHA19197 3 TilrAadgrawied ArdnUszansaessala
(INGPP) uazsnalarndases (nGPP?) inuanuazaumnadu unilssiuaandesiun1aaand
Goiui 99% wazidleRanannANNERLEIDY PM2.5 ABEIN 2 189A190 WLANATANLSTANS
2895188 (INGPP) waza1elAriasaes (nGPPY) iinuuanuazaumassy waluiliedmyni
AORUAN NANTTIATIZTAILERIINATNARNANEIES PMIO FBAARBITUUNIARA EKC uasduii

NANANNUEDY PM2.5 (idulUnnnunn@naes EKC

A15199 4 ANANRNEYDINITNAHILATATININEINA ANRRYTLAEY 1-4

fauilsan PM10 fauilsmn PM2.5
(1 (2)
Coeff. SE P Coeff. SE P
Ln (GPP) 318.50 110.80 0.004 FE* 42.87 157.30 0.786
Ln (GPP)? -30.19 10.56 0.005 *oxx -4.31 14.84 0.772
TEMPL 39.43 3.80 0.000 FE* 31.42 5.04 0.000 FEx
AGRDEBT -7.58e-5 599e-5 0.206 -1.12e-4 7.78e-5 0.153
EXPPOV -2.97 0.73 0.000 FrE =2.77 1.07 0.0M1 *x
FACTORY 0.03 0.01 0.000 FE* 0.03 0.01 0.012 **
ENERGY-Fuel 13.59 3.68 0.000 Fxx 17.19 5.01 0.001 FHx
ENERGY-Gas -13.57 3.1 0.000 Fxx -12.08 4.47 0.008 Fxx
DENSITY 0.007 0.002 0.000 Hxx 0.004 0.002 0.063 *
Intercept -796.00 286.30 0.006 FHx -106.30 411.10 0.796
Fixed Effect No no
Observations 285 163
F-stat 27.56 8.197
Adjusted R? 0.4571 0.2856

NHNEAR: *** seaudAty 99%, ** szAuiadAy?l 95%, * seAusiadAty? 90%
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AEUIBIASAEDN (UW1) 91NN1TR19992 BRI NITUAB R LMIEIR udaTnT1e [AUNHA A o

I
[ o/

o a ¢ o o i ! ' ! 1 |
FINIAEBNI N’Z\]ﬂ"l‘i’llﬁ‘iqiﬁﬁﬂ’)qNNNWHﬁLLNWQT’]THWW‘EqQﬁ 5 Tﬂﬂﬂ’)uﬁ 1 Lﬁuﬂ’] PM10 Lazaiy

7 2 1uAT PM2.5 NaNI93LATIERNLAT ANRNLTEANEaFaLL s A eTiegeiuanty EKC

v 1 1% 1 1
o/

anwAnadeidas PMIO ualniiadAnymeads axnewndmdafifians inasaEeugeauly

gaeusnazinmdayniuaduanasln uailasalnnsadengedn feszdunilsazasnarinln

! o/ o/ o ! a
ADINTNBINTFILL R Tﬂ%l‘i'ﬁl&l ﬂ’]WNNS\I‘W%ﬁT&I Lﬁﬁfﬂ ATHLUIRAUBN EKC

A1519% 5 AN ANAUTIBINITHAUIURLAUNIND N A TastnsnalnasaEdan

&t 1 Aasnwannely PMIO

Aauisain PM10 AaulsmTH PM10 (Avg Month 1-4)
(1 (2)
Coeff. SE P Coeff. SE P

HINOME 0.003 0.001 0.556 -0.002 9.50e-4 0.030  **
HINOME? -9.37e-9  8.53%e-9 0.273 3.02e-8 1.51e-8  0.047  **
TEMPL 14.46 2.32 0.000 FrE 39.19 3.94 0.000  ***
AGRDEBT -6.92e-5 3.46e-5  0.047 *x -6.22e-5 5.98e-5 0.299
EXPPOV -1.13 0.80 0.160 -0.87 1.47 0.557
FACTORY 0.01 0.005 0.023 *x 0.03 0.008 0.000  ***
ENERGY-Fuel 8.72 2.14 0.000 Fxx 13.95 3.61 0.000 Hxx
ENERGY-Gas -1.82 1.92 0.342 -9.90 3.23 0.002 Hxx
DENSITY 0.003 0.001 0.019 w* 0.003 0.002 0.163
Intercept -4.84 8.00 0.545 38.60 13.52 0.005  ***
Fixed Effect no no
Observations 298 285
F-stat 11.26 26.81
Adjusted R? 0.2372 0.4499

4 a T” o 2 A A A ™ \E”v o o A = o 7 AT"V
nflenanelnrasadaFan wunels “Funiafens fnsaEeulniunnannisinnuEandnies viaenningduniaasy
AHgaEmAasnyaW Budnnsedinianuienazaudnegresmnnrsegieses dinsmadfwesfiviinisdiss

o a o . . ¥ VIR o
asaEewn 2 3 Tunnsitasnznlaanis interpolation 1aya 7 lHInfin1sd1s9e



2958 | 91IANTANINYINIINYELATAATUARLAIANAIARNT 71 6 AUUT 6 (NGATNILN - 514I1AN 2566)

A 2 ArunwennIAly PM2.5

Aaulsmn PM2.5 fauilsmIn PM2.5 (Avg Month 1-4)
(3) (4)
Coeff. SE P Coeff. SE P
HINOME -0.001 5.12e-4 0.030 ** -0.004 0.001 0.002 Fxx
HINOME? 1.76e-8 8.36e-9  0.036 *x 6.40e-8 1.93e-8 0.001 HEx
TEMPL 9.88 2.18 0.000 Hxx 29.07 4.98 0.000 HEx
AGRDEBT -4.61e-5 3.23e-5 0.155 -7.7e-5 7.45e-5 0.299
EXPPOV -0.66 0.82 0.420 -0.90 2.05 0.660
FACTORY 0.01 0.005 0.140 0.04 0.01 0.001 FHE
ENERGY-Fuel 3.68 2.13 0.086 * 17.59 478 0.000 FHE
ENERGY-Gas 0.80 1.94 0.680 -10.26 4.37 0.020 **
DENSITY 0.002 0.001 0.202 -8.96e-4 0.003 0.752
Intercept 10.84 8.64 0.21 32.43 19.91 0.105
Fixed Effect no no
Observations 191 163
F-stat 5.887 9.992
Adjusted R? 0.188 0.3331
aAUsIgNaN1SI9Y

mﬂmiﬁﬂmﬁﬂwmzammwmmﬂwmlq ﬂizmﬂfmLﬁ'ﬁﬁmﬁmﬁqﬁmﬁuﬂmmmﬁw
Hisadi nand w.e. 2558 fites 10 (30) dandn Aifin1adnan PM2.5 (PM10) waztull w.a. 2565
Usznamedaanddnainimies 89 aanflenn 878 snanatszmng waeiievtszuins 10
WasEuawnii nsAnefanuaAmanIssanzianuuanansi i ar T aLaT LA
AA HANTINII HANITY PMIO LAY PM2.5 ﬁmm‘gmlﬁqLmzﬁummﬁwﬂ?u@éwﬁ’mL@ucfu%w
WWaw 1 - 4 2891

91NN1TANEIAIN AN RN 98 InfTuanTazennis dadundnaesnisases wuan
PM10 & numsy Inverted U Curve mxuna@e Environmental Kuznets Curve (EKC) WA THm
AN AHITUEFINAIIEINTL PM2.5 HBN9Ins n13Anunglsdan sauanle99s nnsteminsiis aanu
PWUHHE99U525705 NeTMAANAN1IEN1981NARIANTY uARIMHANTEUB9Ta T8I
Fapndaluannnsafiaan lnegreiaien denasfinisfnuiusunaeslassasedonnluunas
FmTatusnaasBanisgu

NATNLATNLANANALTZNN PMIO ey PM2.5 Srfefiddamialauis anadgaaed
NIRTNNSTIINIIA NSNS TUNTU aBENANTIZID PM2.5 Lﬁﬂd@ﬂﬂﬂﬂﬁ?ﬁﬂ%ﬂﬂﬁﬁﬁmﬁu
nsmnlpedaanisiise lnfintuazereuaniaz PM2.5 anasasinne iiulngonnans

AUNANITANE NR1ATY AUABTANINANADY PM10 WAz PM2.5 SNHATHUANAINTTY (Thurston



Journal of Multidisciplinary in Humanities and Social Sciences Vol. 6 No. 6 (November - December 2023) 2059

et al. 2021) WAAIANMEANYBY PM2.5 89t H191nN19WT AN IHATTANNT N921IUNIT
@qmmwmiuﬁ?ﬁ%ﬂLW@@W@N%TW%N@@ m‘ﬁmé}mmm%’qﬁﬂu WATNTITINIYINTNNTINE AT
Tuanuzdt PMI0 ﬁLLmqﬁmmﬁ’ﬂmﬂwmr}ju pjumﬂauu ATZUINNANIMNTIHL NN WA
N19NBFT Nﬂ@]‘iﬂ’]‘iﬂﬂ\i%}ﬁﬁﬂﬂqﬂﬁuﬂ'}’mL{IIN\‘]QG]Tuﬂ‘i:‘LIQuﬂﬂ‘i@q@ﬂﬂﬁﬂﬁ‘iuﬁ?ﬁ%@L‘WIZTN

Wﬂﬂ%@?ﬂﬂ"l‘jwﬁm UAZNITNYINNTITLNE AT

mﬁmwé’?mimﬂmi%'ﬂ

sAfuiilranya PMIO uay PM2.5 uazfullaniaimuinisnimes giauasdnnsis
Favdn ilanaraLuMIAn EKC Aiuufnfiugiinienmunsimuiuazfounany windusaly
dnrafnunTudazmatng nsdneififeetudymsafeuaiudniunenunanszuann
HANIEVNANHFINIIUAZATHGERENNANUATHEAG 9INN1TAATIENANNANIUE TN
518 AU AUATNENIIEDINIA NITANEINUINAINTR NS 209978 TAT L PMIO SANwME
Inverted U Curve §VaWa1uafinann PMI0 asnsnanadimifladsmdnfiniaimuinioimsngia
g9 arnnisfidenuasiasugiefisnelnfiniu niagaamnssnainnsaaeulun1ssnu,
AANITUIARDH FIINIALTTENIEENT IR SRR T ansan 1 TR uad ATz
970 PM2.5 Tunuaudaninefanane faznauniguiafinamdniunasiiiinanisfiinann

Mn139aniaiudaynn PM2.5 Lﬁﬂﬂﬂ/fyw]ﬂufﬂﬂﬂ@dLﬁ@ﬂitLWﬂﬁﬂﬁiW@N%’]W‘ldLﬂiiﬂd’fgﬁ@

wN5U

9

TataqUsAdeillafnundnuncaoninennia s1naeya PMIO waz PM2.5 518dandn
Turag w.a. 2555 — 2564 uazlAllAgIstATHANTHETEMAIN TR EHATE g RTLAL AIAN AL
AMATNBINIATIEIINIA TnavaanyuwaAnees EKC Tuaawsannisfnuanuanginsy
ANHANITHEID9918 A8 9IMTATY PMIO HAARBIRTULHIAAFINGTT WAAINHAHTLE 9
srelmsnasandaiu PM2.5 Tudiuluaiufiunafia EKC wanannss Sanuantadeniswmmn
wisEgna % 91191199971 UBHA0IN15 T8I AN U a9z NN natNaniay
AT uanTadeanIefInN 11 MHANININISINEAT LAYINEeN8IDIASIEEUABIEWAITNEINT
fnalmsauiunaniy Taedinmaimmndesdinalwnsuaniusanio: budesaunadanain
BN19MHNIATHATHANIIZN BN AYBITINTA AinanaiagaamnIsHuarnIanauEeady
ndn pamdRuE g AR d Agyeeulsuneunsimumse i giTuasiantz

NNDIATAABIUTL LA TﬂilLﬂquﬂ’]qNLL@lﬂWWQ“ﬂ@Qﬂ’]’mﬁﬂﬁuﬁ‘iﬁﬂ’ﬂﬂ‘ﬂﬂfﬂﬁ/ﬂﬁq PM10 uRe

PM2.5



2960 | IIAITANINYINIINYELATAATURLAIANAIARNT T71 6 AUUT 6 (NGATNILM — 5141AN 2566)

¥
DA UBDLUS

Vv
o/ 1%

a Py A ¥ o/ dy
NNANTTITY WATeHvaENBUME Al
¥ ° a o v 4

1. aaiawauuy i sian1s3da lula s Taam

AINNANITANEMANTINUINANFNAUTTENN PMIO fTusnsladuminunafia EKC un
Tuanzfinauduiusens PM2.5 Tuiffumis EKC Usznaufiuannnisdl PM2.5 Anansenune
FUAMTITHUTINGT PMIO fadunasgasdniunasinlouiafiunsaniunisdanisdulam
pPm2.5 Tnanunanulaunefidaniagaamnasu wn ngun (s wa.u. Tssemlud wa. 2562
Tnamnzasnsdenisnanignisnan i lnelsandiniiussng i we. 2562 Wasein PM2.5
MAnn1aw MaBamasaaBainansenunaguningsfign (Thurston et al. 2021) 3gu1a
annsalrealaueslnoinanisiifindueranausaiislszrnavianiagaamnssuisns o
WrauannsfulanersEgie uanAeaIn PMIO Aifinanguanuuazn1snassns Selam
AARIHDNNTAMUIMNIAULATETS

$9UNAATETLARHLAZISINAN AW DILAAN 5.0 81N AFZE1ABE1939A1537 LN31ZNT
dszmendleunemnisun ladmnaniaziuazesaiuanssunen s we. 2562 supiaitiv
oo 4 4 v o S
Wenwanlauneiaglunszany Wessindyninaniazdefianauguusafinguni uazaas
fa1snimsniaena nfdugsssn wu n1sdsulnusegelananafsmefuguauuas

¥ ¥ dl dy dl A o/ Yo a 4 a dl o ! = ¥ °o_ o«

@ T HidgTareseBufnsnmuaNaafETigNTUAT PM2.5 vEpnsaswlsindnaey

T‘uﬁmu Lﬁmmﬂ@ﬁ@ﬁuﬁmu@ﬁmqLﬁﬂﬂsfumié’mmﬁﬁ/mﬂzu@ﬂmﬂmﬂmLﬁmmﬂﬁmunu

1
=

Asinfign umm

UBNIINIU FINNITANLINANE e BDITYNINANIE PMI0 LAy PM2.5 HAIIHLANA
fuluumainiiuaziinanguusslumaaion 1 - 4 9ael gilAgawesArsinsdasssoulsyanm
4 & " S oo A
FUANANAINANNAINHLINBI LT LazAdsRnTswEEnnsaniunssDReneuity e findy
wangaInmil N1afsgUIaiReBNAnsatuTymn TaeTud w.e. 2565 Usemalnafdmwauaanidn
NaN19y insauAguiiiesdszinn 10 Wesdunuassnnevisnnnuesdssme (U7 1) faii 5l
A X a e @¥a ao v g 4 0¥ ¥ 4
Aenwasiennsdn milannfidananarivassunguidseme W alwsmueeyasniazeinied
ATUNIN WAZYI IMEIN1Ta N155u fetyvinaninsiienaintsiasuuUas iU luunasiuiiuay
ANAINTENEY [nagnefilss@vinmea

> cau ¥

2. amauauurlun1sinddansinaly

Asfnuiiduieanisinedeny a1eflaediaiiddnynieniuasuunugtlunisda
A1 PMI10 waz PM2.5 ilasandaanfiinuanisiiluasaunguiaiuiisasunasdindn uazn1sl

o v v o A o v v o o v o o
@Wuquﬂﬂﬁjl”ﬂﬂﬂ’lq?&ﬂqﬂ"lﬂﬁﬂu‘iﬂ@ﬂﬁﬂﬂuﬂ"lﬂu’ﬂﬁ V]’]T‘Viﬂ'?l’]NNNWNﬁﬁUﬁ%NWNT@@@HT‘MQﬂUEU@]Q

WU (model specification) (91 kazlun1sulsnar9mauduius Ingianizes1989fmaunl 59119n1u



Journal of Multidisciplinary in Humanities and Social Sciences Vol. 6 No. 6 (November - December 2023) 2061

FIAN ATANITANEN ALT NS 121 T LB UV TNATMMRIAN IR HRN WaNaInNiK N19AnLIae (1
FamsmanuaAnyuEesss@nBninuazn199nas s neInsIInIAsg HNNITANITHANI9Z
ADILARLTINTA ‘m&lﬁ@ﬁmﬂ’m@ﬂ‘jzi/l‘i_lﬂﬂ\‘mﬁm‘iﬂ’]iVI’Nﬂ’]ﬂ:{ﬂﬁN’]%N’]T%ﬂ’]ﬂﬁ@

AAZANTMNITHNABNRNIICNNBINA

| BNA15B198

Ahmad, M. et al. (2022). Chemical composition, sources, and health risk assessment of PM2.5
and PM10 in urban sites of Bangkok, Thailand. International Journal of Environmental
Research and Public Health, 19(21), 1-17. https://doi.org/10.3390/ijerph192114281.

Amnuaylojaroen, T. (2022). Prediction of PM 2.5 in an urban area of Northern Thailand using
multivariate linear regression model. Advances in Meteorology, 1-9.
https://doi.org/10.1155/2022/3190484.

Amnuaylojaroen, T., Parasin, N., & Limsakul, A. (2022). Health risk assessment of exposure
near-future PM2.5 in Northern Thailand. Air Quality Atmosphere & Health, 15, 1963-
1979. https://doi.org/10.1007/s11869-022-01231-x.

Attavanich, W. (2019). Social cost of air pollution in Thailand and solutions. PIER Discussion Paper.

Cole, M. A., & Neumayer, E. (2004). Examining the impact of demographic factors on air pollution.
Population and Environment, 26(1), 5-21.

Dada, J. T., Ojeyinka, T. A., & Al-Faryan, M. A. S. (2023). Does financial development
has(A)symmetric effect on environmental quality? insights from South Africa. Journal of
Economic Studies, 50(6), 1130-1157. https://www.emerald.com/insight/content/doi/10.1108
/JES-06-2022-0352/full/html.

Das, M., & Basu, S. R. (2022). Understanding the relationship between income inequality and
pollution: A fresh perspective with cross—country evidence. World Development
Perspectives, 26, 1-11. https://doi.org/10.1016/j.wdp.2022.100410.

Destek, M.A., & Sarkodie, S.A. (2019). Investigation of environmental Kuznets curve for ecological
footprint: the role of energy and financial development. Science of the Total Environment,
650(2), 2483-2489. https://doi.org/10.1016/j.scitotenv.2018.10.017.

Dominski, F. H., Branco, J. H. L., Buonanno, G., Stabile, L., Gameiro da Silva, M., & Andrade, Al.
(2021). Effects of air pollution on health: A mapping review of systematic reviews and
meta-analyses. Environmental Research, 201, 1-11.

https://doi.org/10.1016/j.envres.2021.111487.


https://doi.org/

2962 | 1IAITANINYINIINYELATARTURLAIANAIARNT T71 6 AUUT 6 (NGATNILM - 5141AN 2566)

Dong, F., Bolin, Y., & Yuling, P. (2019). Examining the synergistic effect of CO2 emissions on
PM2.5 emissions reduction: Evidence from China. Journal of Cleaner Production, 223,
759-771. https://doi.org/10.1016/j.jclepro.2019.03.152.

Gassebner, M., Lamla, M. J., & Sturm, J. E. (2011). Determinants of pollution: What do we really
know?. Oxford Economic Papers, 63(3), 568-595. https://www.jstor.org/stable/23015143.

Grossman, G.M., & Krueger, A.B. (1995). Economic growth and the environment. Quarterly Journal
of Economics, 110(2), 353-377. https://www.jstor.org/stable/2118443.

Haibo, C., Ayamba, E. C., Agyemang, A. O., Afriyie, S. O., & Anaba, A. O. (2019). Economic
development and environmental sustainability—the case of foreign direct investment effect
on environmental pollution in China. Environmental Science and Pollution Research, 26,
7228-7242. https://doi.org/10.1007/s11356-016-04167-5.

Jahanger, A., Usman, M., & Lorente, D. (2022). Linking institutional quality to environmental
sustainability. Sustainable Development, 30(6), 1749-1765. https:// https://onlinelibrary.
wiley.com/doi/epdf/10.1002/sd.2345.

Kuznets, S. (1955). Economic growth and income inequality. The American Economic Review,
45(1), 1-28. https://assets.aeaweb.org/asset-server/files/9438.pdf.

Lange, G.M., Wodon, Q., & Carey, K. (2018). The changing wealth of nations 2018: Building a
sustainable future. The World Bank Group. Washington DC: World Bank eLibrary.
https://elibrary.worldbank.org/doi/epdf/10.1596/978-1-4648-1046-6.

Linh Thao, N. N., Pimonsree, S., Prueksakorn, K., Bich Thao, P. T., & Vongruang, P. (2022). Public
health and economic impact assessment of PM2.5 from open biomass burning over
countries in mainland Southeast Asia during the smog episode. Atmospheric Pollution
Research, 13(6), 1-22. https://doi.org/10.1016/j.apr.2022.101418.

Liu, J.U., Woodward, R. T., & Zhang, Y. J. (2021). Has carbon emissions trading reduced PM2.5
in China?. Environmental Science & Technology, 55(10), 6631-6643.
https://doi.org/10.1021/ acs.est.1c00248.

Ma, Y. R., Ji, Q., & Fan, Y. (2016). Spatial linkage analysis of the impact of regional economic
activities on PM2.5 pollutions in China. Journal of Cleaner Production, 139, 1157-1167.
https://doi.org/10.1016/j.jclepro.2016.08.152.

Manisalidis, 1., Stavropoulou, E., Stavropoulos, A., & Bezirtzoglou, E. (2020). Environmental and
health impacts of air pollution: A review. Front Public Health, 8(14), 1-13.
https://doi.org/10.3389/fpubh.2020.00014.


https://www.jstor.org/
https://onlinelibrary/

Journal of Multidisciplinary in Humanities and Social Sciences Vol. 6 No. 6 (November - December 2023) 2063

Pata, U.K., & Yilanci, V. (2020). Financial development, globalization and ecological footprint in G7:
further evidence from threshold cointegration and fractional frequency causality tests.
Environmental and Ecological Statistics, 27, 803-825.
https://doi.org/10.1007/s10651-020-00467-z.

Riti, J., Shu, Y., & Kamah, M. (2021). Institutional quality and environmental sustainability: The role
of freedom of press in most freedom of press countries. Environmental Impact Assessment
Review, 91, 1-11. https://doi.org/10.1016/j.eiar.2021.106656.

Sarkodie, S. A., Strezo, V., Jiang, Y., & Evans, T. (2019). Proximate determinants of particulate
matter (PM2.5) emission, mortality and life expectancy in Europe, Central Asia, Australia,
Canada and the US. Science of The Total Environment, 683, 489-497.
https://doi.org/10.1016/j.scitotenv.2019.05.278.

Saud, S., Chen, S., & Haseeb, A. (2019), Impact of financial development and economic growth
on environmental quality: An empirical analysis from Belt and Road Initiative (BRI)
countries. Environmental Science and Pollution Research, 26(3), 2253-2269.
https://doi.org/10.1007/s11356-018-3688-1.

Selden, T.M., & Song, D. (1994). Environmental quality and development: Is there a Kuznets curve
for air pollution emissions?. Journal of Environmental Economics and Management, 272),
147-162. https://doi.org/10.1006/jeem.1994.1031.

Srinamphon, P., Chernbumroong, S., & Tippayawong, K.Y. (2022). The effect of small particulate
matter on tourism and related SMEs in Chiang Mai, Thailand. Sustainability, 14(13), 1-9.
https://doi.org/10.3390/su14138147.

Thurston, G., Awe, Y., Ostro, B., & Sanchez-Triana, E. (3 September 2021). Are all air pollution
particles equal? how constituents and sources of fine air pollution particles (PM2.5) affect
health. The World Bank Group. Washington DC: World Bank Publications.
http://hdl.handle.net/10986/36269.

Torras, M., & Boyce, J.K. (1998). Income, inequality, and pollution: A reassessment of the
environmental Kuznets Curve. Ecological Economics, 25(2), 147-160.
https://doi.org/10.1016/S0921-8009(97)00177-8.

Wang, VYi., Liu, C.G., Wang, Q., Qin, Q., Ren, H., & Cao, J. (2021). Impacts of natural and
socioeconomic factors on PM2.5 from 2014 to 2017. Journal of Environmental

Management, 284, 1-9. https://doi.org/10.1016/j.jenvman.2021.112071.


https://doi.org/

2964 | 21TAITAVINYINTTNHELATAATURLAIANAIANS 171 6 AUUT 6 (WYATNILHM — 514I1AN 2566)

Weng, Z. Cheng, C., Xie, Y., & Ma, H. (2022). Reduction effect of carbon emission trading policy
in decreasing PM2.5 concentrations in China. /nternational Journal of Environmental
Research and Public Health, 19(23), 1-12. https://doi.org/10.3390/ijerph192316208.

World Bank. (2020, November 1). The global health cost of ambient PMZ2.5 air pollution.
Washington DC: World Bank Publications. Retrieved from
http://hdl.handle.net/10986/35721.

Yasin, I., Ahmad, N., & Chaudhary, M.A. (2020). Catechizing the environmental-impression of
urbanization, financial development, and political institutions: A circumstance of ecological
footprints in 110 developed and less—-developed countries. Social Indicators Research, 147,
621-649. https://doi.org/10.1007/s11205-019-02163-3.

Zhang, M., Wang, L., Ma, P., & Wang, W. (2022). Urban-rural income gap and air pollution:

A stumbling block or stepping stone. Environmental Impact Assessment Review, 94, 1-9.

https://doi.org/10.1016/j.eiar.2022.106758.



