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Abstract

In this study, we attempt to provide empirical evidence for the effect of the expenditure of the local governments

on the air quality management. Based on the statistical data, the concentrations of air pollutants including PM,,,
0O;, and NO, were analyzed in accordance with local characteristics of the local governments’ environmental
expenditure, demographic characteristics, and economic and human resources between 2008 and 2014. The results
showed that government spending is estimated to have insignificant impact on air pollutants concentration. All these
results are consistently corroborated from the analysis based on different alternative measure of local governments’
expenditure (budget composition and measure of expenditure residuals). Subsequently, this study implies that

environmental expenditures of local governments have not been effectively enforced to enhance the air quality of

the region in Korea.
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Table 1. Descriptive statistics used for the analysis.

Variable Obs. Mean Std. Dev. Min Max
Air expenditure*® 112 47000 99000 39 417076
Air/total expenditure ratio 112 0.232% 0.308% 0.001% 1.481%
PM,, (ug/m’) 112 48 5.7 34 62
O, (ppm) 112 0.026 0.0040 0.019 0.040
NO, (ppm) 112 0.021 0.0058 0.0090 0.038
Deg. of fiscal independence 112 47.5 200 194 920
GRDP** 112 8.11e+07 8.11e+07 1.00e +07 3.15e+08
Population 112 3.16e +06 3.10e +06 5.61le+05 1.24e+07
Number of govern. officials 96 17372 11729 4979.0 47963

*In 2010 prices, unit; 1000,000%, **Gross Regional Domestic Product
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Explanatory variables

% Q8=

Dependent variables

¢ Ratio of air-sector expenditure to total |

Average air pollutants concentrations;

local governments’ expenditure
* Air-sector expenditure residual estimated

PM,o(ug/m’), Os3(ppm), NO,(ppm)

Control variables : observable differences across regions

Population, GRDP, Degree of fiscal independence, Number of governmental officials

Fig. 1. Framework of the analysis of this study.
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Fig. 2. Trend of the total and environmental budget expenditures of local government.
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Fig. 3. Comparison of the trend of the fractions of environmental and air-sector budgets in (a) metropolitan local gov-

ernments and (b) provincial local governments.
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Fig. 4. Comparison of the trend of the fractions of the air-sector budgets and the concentrations of air pollutants in

metropolitan and provincial local governments.

Zoltt. 0|5 B FAm= HA| it A oat
off Ao oF 11% WAL, A= & 1% HelE
Sofstar Qle& & 4 Utk Ed o] A=wste] w

o gRdltke TSI AT & 4 e, FHE
AR DA AN A f Ega=] 2 52 AL
A7E FLEZF AAF LR H Fo
A7t e ARG 3HE, @ oAt A 33
E7F 747 ok AES o ikE di7|ddE A
ARSI QEAIE HRSEE FY=E HA &4
AR of 29%Rte 7@ 2okl A &Sk | whsto,
FHAE oF 9% FE=RE vl& A7t Adgetol wEE
k. ol= A it FolA B dlAtol FYste o
) g 3 Aol TASHAIT B=7F 24 FE
ol wjste] 7| Abjlof Kol oike] w]F
EF @47 Aol Holi Y5 &+ Ao
oS Ho FAF R duEd ea2
1 59 AikRZe]l © A= - 2 @ H7lE ©
7] @ SFHT AR 2 o] A EHH. I19 32
T dlitolld FHE W FAAY HA EFA H

o

¢

~

o713 A A 32 A Al 6 &

7183 cllite] vl&E BojFan Qlrk. 19 304
A= A9 7] A4 vEo] A3 ¥
AL di71d w2 9 d7|e Al A7 3=
Aoz A BHEARZ thFoIA L YA BSS
AARRTE F A= BT Uolle AEe] EXAZO]
EIL, A 94 o ol EAs: v +AEEE
2 H7lE el FRET AHH LR ol Hi e
o oME AAE9 Bl&o] £ &2 AR 3
AT 5 QU B AiEo] o] FojX| 1 QIFHET} &
<= EA A QoA di7]9] AH 25 wole A H
a5 st FRH AFE o gol FUstL
WA Z2 FGA AGeM =2 2 7|8 2F
A EAA =T} got t7|Ho] FAE A HHT UA=
Wi7] 2ol o g2 ditE Fdste] Adege
7Ied AL = Sl

ol FEE &3] A 2 AFolM= A
7l e ds=rstel diulE weke] sl A
ol BEEHEAE IYP=E T AAH oz FEst
Aot 1Y 45 29 QA FGARA Sitel A dj7]g
Zdlito] A st Hleo Htdo] B AN &
ALz de t7lede2 nAlRA, o, o4t

<~



SRt A&l H7] e

Aol mX=

Ak 589

Table 2. Statistical analysis of the ratios among the concentrations of air pollutants and local air-sector government’s

expenditure.

PM,, o, NO,
Variables
(A) B) © (A) B) © (A) B) ©
Expenditure ~ 316* 300% 201 00787 0.137 0.188  0261%%  0.177% 0.130
ratio (165) (180) 207) 0.0890)  (0.106) 0.130)  (0.0840)  (0.0983) 0.114)
Fis. 04235 (365% ~743¢-05 -928e-05 -238¢-05 -229¢-05
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Gov. officials 0.000174 -133e-08 2.42e-07*
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R-squared 0894 0914 0926 0938 094 0937 0974 0976 0978

Standard errors in parentheses; ***p<0.01, **p<0.05, *p<0.1
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Table 3. Statistical analysis of the residuals among the concentrations of air pollutants and local air-sector govern-

ment’s expenditure.

PM,, o, NO,
Variables
(A) B) © (A) B) © (A) B) ©
Residuals 0113 0.149 00825  245¢-05 101e-06 942e-06 0000123 -295¢-06  —-6.89-05
0312)  (0.306) (0308)  (0.000181) (0.000190) (0.000195) (0.000179) (0.000177)  (0.000170)
Fis. 0339%  (.369%%* -880e-05 -9.09¢-05 -5.17¢-05  -229¢-05
independence (0.124) (0.125) (770e-05) (7.93¢-05) (720e-05)  (6.89¢-05)
GRDP -6.13¢-08 —139%e-07* 103e-13  1.19-11 —524e-11%% —120e~10%%*
(4.10e-08) (7.50¢-08) (2.54e-11) (475¢-11) (238e-11)  (4.13e-11)
GRDP/ —0.107  -0.00340 696¢-05 407¢-05 0.000374%%  0.000477%*
person (0.235) 0275) (0.000146)  (0.000174) 0.000137)  (0.000151)
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Constant 523k 4D [ 189 00190 00251%% 00321  0.0345%8%  0.0441%%% 0.00597
ons 0934)  (166) (364)  (0.000542) (0.0103)  (0.0231) (0.000535)  (0.00964) (0.0200)
Observations 96 96 96 96 96 96 96 96 96
R-squared 0909 0922 0925 0934 0935 0935 0.970 0974 0977

Standard errors in parentheses; ***p <0.01, **p<0.05, *p<0.1
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o] ouah= AL A4t wjF Tl A A A &

o o] AAA EA wet A== Aol obd AHAt
XA o] 7|3 ol gt FAYeF E A=E o=t
Al v, o] At FIXAAY tf7|37 52 <]

ol

]

l‘ll‘

o713 A A 32 A Al 6 &

 AE AL 3, ARAAE F Al
S o718 AR Aners Reo Bao) gt
ATHAQ) oiabgo] ol2eixx] Earka 4

a9 ot AR HARAY 2 (C)
EZﬂ‘*‘—’F 7hed A S 9aest ol

3t 3 # °*E} A W F44HGRDP)
& A FAL ojigtd A FES Y2 59
(p=—12e—10, p<0.01)7} &A5tL 2o =
2 Qo= oo BA (p=4.37e—-9, p<0.01)
7F EA8HT). ol olitetE &7t AF FHlo] g
5 o @ol IAT = = egEdoln oA
2 QIF dr1ed AE flstole JAFREE gt
Aol e ou|gith Bk, o] 23t 75‘%&0]
OE 2dEH Y F=oko HANAE HSHA &

vt L HEHSY FRER Y JATFATA, 75‘%1]

;



4, 8744 E4S Teist AU ZaAge| Lagt

BN 299 8 Pyoler BAREE @

oF & FAH ?H% E%dﬂ HBHH% Heh 71 A
7] A% AR} SRE T 7 2 AR A
FRAL WAL 4 Uk ARE TES QAT
B4 e st Ao| AgEolof witt.
HAsTroRA g BRYoR HAshe o 73
g allol= A8 ZHA7F R, AR AFAA Al
ARz A Qe Aol dite] Fourt 22
o wsbk BARTG QloiA fat AL A
4=tk (Lopez et al., 2011, p.192)+= A o|c}. o] 3t =
ol A, th 7|2 dlAke] Bt o] WEHA I AL
FARAGA HA oo d7]ihS FHA o
& 0.232% F =9 o AL H|SS AT Bl opy
o NALRoRE Y| 42 oite] T2} 2A
s Hol gl Aol IFS VAL + Ao B
ek weby o8 ARl Qlold JRAze] a
dol AAE= A4ke HA HF 9 ugFEol gt
271490 A77} o|RolAck & Bagol stk B,
Halkos and Paizanos (2013)= 37 2 Fof tfst AE %]
2o mne AYH ave 1Y AL 2ol
255z Ug BREAZE AY PHANIE HE 4

B 4 9eg WYRNS Ba) AFHoR A
591 B Gtk 2 ARAE Mo o8 HAH B4
o] 2GEA Fmo] mAE o] Aol 4 Lol
BEHT G AL B O, A9H EHS Tels 8
Hale] Aol Wasithn BErET 2, Badt o4
oo Fgurhe i) HuAoln A FE2
SJste] A\oo) AE4zo] ulg HH AETFE, A
477 FeiE Lo JANY 5o ARt "a
e AR,

£ AL A 7129 ZHL A S0t

A2717k0] ARAL BAZ AT 53] Hrle
g 0@Bde] YRz TRY Ao I
FEHIA Aokl B4o] glo] Bes| HHT

O]

W AEe] 7l Aol mA= FF 591

2ol wE AR A it S ARA e B
ol g7l 0@ BAe) S = BAS BASHE e B4
9] QAL EASAT 3 AR Selikete] B¢

A FYART} ok 10% 1S WAskT FARA G
A7t 30~40% Aol S, T HeF 50% HEE 7%
AA DAL WAk 2O UERE BHMOE, 2013)
BT 4] 7| ZAEAX A wele] Sago] o 4
FRE Aol A2 WA $AsHA Loty
web 5 7] e gl S SR obd %
A ZAARE FHRT BB 72
WA sho] BTk AR Qi BHo| 20w
wolo} & Aoz Faer.

5.4 E

ol He Fall, B AFolMe FAALAAT
A 2008 35E 20149 A o4t & 7|2
A AR, ARAE Q1F, FAA, A ARE et
T o5 o= sho] AYAA A S fj7|2HE G
JEAE0] A A Q9| ] Atz ofuet AAE
ZHA AL QA=A B EIAL AT ARFA 9] b7 2 A
sEof Aikake] FA o tigt A= oFAZIA] A|A|H
A Z3t7] wiEe]l & Aol A A skl 7
AH Exo] 7o) Aol oW FFE mH LA
gholt ol ALSE 249 e Rgg vgo WA
71 EAR WS ARt BA4S AlAEgTt. 3
AR S d7)s AR o] Bxol o) ]/R}-
o] AA ol Aoz Yepdti 714, o] F
T+ 9 AAH 54 w2t dFH 2HEHE I*J—c
o AR S} AR A7t Lo MEE = e o
e AR FA4E T ol Altsta ojAle
AR B8 o2N F49 HusE A=
L e o s R g o R o [P B o )
HlSE ARHSR 22 245 AldEt AR m2
HAE] A7)8 ohdzt e A 22 EA4
e e YeAE A ottt skl

3 A3 FAAGAREA S dj71 g ik 3
o] thy Wi AAl A9 &3 el frolulet &
Ik YAeS AT S lsict. ol Ak wlA|
WA, 0 F U oldlstdae) AR O £RY 09E
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