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I AAAAL 75 H3) S @5

del

FAR AN A "o el ALS 7o & GAHs Atha o 71 Holch. 19919 At
AgA|e] o9 77k RS Bt opF} 199590 A TALS FA| AEatEA, AR

o A7t 249t AR, 2018). o] o]l AFEALT I 19930 TR QoA 2| A1 &4t
b THSHEA, AYHFF2 o] S E A=k FAHeRE - A -AFE AR
AQoiAAL S +HFe B9 of}, o]F3foll= AAHA 54l Higt =9 ArE S
AF ZA] FARES F=ATHEREE 2, 20060). TEA G FAT = HE LA glo] Ay
71 mzoll, 19954 FofufR]olghe|ehy o] Hge &3l A5 AHAUAAL F=o] 7}

EHA, Ao 24 08 S5k 4= AATHEISA 2, 2010; AFF-E/SAHEE, 2019).

o] % 2006 Mol X] 7] o] AE A= HA, AR A L] 74 7]5to] A A 5= 7]
12F3}. fufstd 7]29] Mo X|ol-&-ghe| 3k 2 4= 8 o] %6&% %E o]7] wjZofl, 417448
YRS 2o AR A 9] A A4 2 NaZd AE A
37 WZolet. Avt7t AR 7125 9] A7z @7% A% oA
& ZoIe s AT EH, AAA| 7| 3L A o] A=A 7R e AlSd 4= AU FE
Al 202090l SA] FHE AR AFL 5-630 B =, J&@;Z}x}%xﬂ% oju] At
A& AR AE o]t R-EA - XA, 2016 ALAA - R4, 2021; 23 E - 421], 2020).
Hiof FAAAA Y] 7| T3l HH A8 A ATA o E F2 Ho|th AA= AHA
19| 715 tf o] EASIEAJE A2 2008 0]t FA| HFEF A E 7]E9] 7|8
B} o272y 22 HE EAH 7| +RsH = %X*; S S Bt opu] 2}, ghA Hj
4 ARAE Tt e J=E VSHAS A E Y & EoTh) TP AR 2
ogul thEgo| Aeth MR olgt= FA 7|2 F AAISHHEA], 20099 TA A
23,9 A A ol M2 HE AAZ vk = Eokeh 1 R ol HaE SR 7]
TSNS FH7I AL o A, Al- = ARAA = 7|3} oS AL FHH7] AR

TR G FARAFAR A o] 7| SHB} -3 A Ao E Ao A" Al B
7h == B8 oy, A A E4o] At SHAA o & ZA7F ASIH WA 71E
= 7| SHIPEE Al =284 o] Hlﬂﬂﬂw W84 FEo] YA A& 54, =4
B71 2 AYFRE stolg SA4T FAAY S, 58 AFHL 7EHE HS AY S 5
oS 36t= A A o] vkl Alth. olof] A&Al= 20110l A1A; 7] *# 3} A of
A A E APA S S A e, 2017900 2ATA TSo|gte 93t AA7HR] 2T A23t
713 RS- SAAY S FHAHERTE -ol&3], 2017).9 §HHO 1A= XHE AR

S
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3) =8 FYHF AolAE 199995 715}t AlgS FHAUANL, 20089 ] A7HARE S AL
A obrd leE S VIEolA Y FoAL A o] AE At }7} Wel 2l vh AR, 2022).
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it ok 2}, 201297 20164

o

o WEel I Hg AR AP 1 PR ST o Sk, 2010 AT, 2020)
A7t HEAL SR LU7LA 7% $2o] FREL S WA SAYFADE
SA ghEol Al Aol itk E, 2015),

oA TRANS JHYlE BT 20219 FE|HE BAFALS 2L UFG
S £5A71SE FUY Aol 9 ofsjetito] SolEol WA, T71F917] B2 913t
H2FY SR 71 0] AR AEIL Bokeh 2 AA8) A EANE AR 1090
2 e A0 BaEY A 7| BAL S sntch £ oit AubE oz oA
of 71} oG P LAZEA BES 100] YO B G4 &0, 71T A G A HAF Yol
w491 2ol s ik

2. 7| =X YXX| X

9ol 4 A okEo] HAXRAL A ZAT HRoIA AU AL L S &
Q A

S SH5AL At 28 715 fiS3 S HE AA L S % Wtz <3 &
H71= AR, 2= ofgH FF o= A 2RI et Hie] 712 AR DA
Aole A EH7t HolA AAE ottt Ao 247 G5 22 AA A A0 disiM =
STYHF7H EBD Aol A, AAGA A HFE Lo] ofyzhal ZHEshe 14A A ZIA] A
Uil A F71dFdollM AFE (Y dEARIME 7150t B ek FRd 247t~
A= Aol Sa35ttte A7t Y FoIA U vHo], 8 A 242 F=2E &
Tl Aol 7I2ARA AN A B =%" Aol7t Erd F = ATHELA A, 2011)

A 2 e v 7% 08 2ok A8 AR

9A2 7% AERA Tl AAH o= 1

olgity. FAA R T B, AWY 38%E FHFRY A EAAEE o}, A2
THAANAE 7% AL B AYL S EE 74 . 3

of oo} 7|2 A AAE WAL 20145 AT 5 Thol=etele AT &3 Yt 201585
e AA R 2 AYEL BT You, AFE 2 Ao ES B3 2267 A
279 Age 2T Bt okt Bk 4A L B S Be] 0w Ak

oA AZAAE A 100] 1 5 71T97] e Hgol FAA] AN 29 L AT
§129] oiefo] Z2= Aefolrt 1Rt olwlo] A= AHHE THAFU/REL A|-F- 72| 7
SoE A wot BEIA R A7 1099] HAEY - SR 7| EA G snit Sstr e
FAS Yt o)Al BB ole} 7|2 AXIAE 7% BS ° LA FE0] FA

I A A 8710] ofY | 20104 ook, AHPRe At Ao A= ARA| S 7] 53} o
& et tiet =017} 4ds] o] Foi Xl vt Atk £5] AXTAS] WAl o R]of whet, o] F& A
gZ ZE 7|88 o] AR AGEE AUTHHS, 2001; 27443 - 724, 2010).
=+ S97] A8 EE (https://kaccc.kei.re.kr/portal) FF
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Aghg ook sk o] Het. Tk & =S ol 4] v 2elg WA ® 7| 2A A7} ok,
AR 717 B U713 B ek HlolE g SAT FAXAAE o R
A3} AR EA G o] 83 A o0] LA wE Tl IF 2L TSR Tt o]o] The

1. IE=lHES He

1) 247|#0| S HZE U At

B R4 Beslelt Yo Auet AAD Aust 2E Fejel sdeolEo] digt 5
249 542 19779 we) AnAA 4PA AV Ao B2 M ARA e o 9a
g oo ® ¥y|E gheh) TEA|sk WA el fuols £A49 BALl 24 AL 19604
o] wj2olQleh. WAl HlRL 23 AAA Aol FAT AALAL APRLOIE Bt
QA AbEH B opyet A=l 51 Fhed] 19o] WAl ojslol A Ao AEa A7
ole 82 AT Y. olo] vl AL WEato] WA S Y £& WY A avke
B7817] A8 19689 E AT RS A8 7 2ARE £A87] AHct 1 2o 5

o

dolE= 5,0007H-5 23T F=9] tit 23S B9 ofy =, AA7HA = 80,0002 AL
2 Y= 523 7| 2ARE AR dHolth oo FHE 1994dFE 7 &9 AR
At glom, Xg2 S AUE 23 ML=l Ax siddolg A} o]Foid
A T o|th(Hsiao, 2007; Sarafidis, & Wansbeek, 2021).

oA H AR RARE 915 sid o8 7t 55T A7), u|=9] 367 FHFE o= 134
Y HAVA 8 FANE 71 FH| Al A7t 3= 3l tHBalestra & Nerlove, 1966). °] %
o] A9 FAA} 7heHl gt ©go] 19779 wH| HHAAE FLEstHA, jd 3] A& 4lo] 2420

6) Al shEt3lolA= a3 ARAY o|&F 727t FHE AL 85 of=t, oot A B4 AlElE
o] R E| i}t o]5df =A| st 9l T3A - BA St AX (Annals of Economics and Statistics)sS EBS
of o] AHAAL] =F=0| AMEHA, £47Ho] AASE]7] A& o]F 203:ES 2= &
A3t gh&Alof midhold 4o #t = ¥ EHE AHE o, 408 Vo2 OgA v R
Yol gjstof A ZA| AFHAAZ}F tHA] AFEH AL FZHHBonhomme & Davezies, 2019; Sarafidis, &
Wansbeek, 2021).

7) FAIF L Z = WHEZQ SHolA 1805WF 180990 HRE AW HESA 9] FHAAGHo] At &
7199 7| Yolgt= Aol o]Fol%l vt glon, Bt APH o= F= HESHAQI George Biddell
Airy9] 18614 =04 &&= UQA siddold 24k 233}l I do] AFEHIE ATt o] F Fishertt
Henderson 22 SHA=9] A7 SHEWA, Bd3]| A9 7|27} utAE 4= Sl cHNerlove, 2002;
Vijayamohanan, 2016).
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= A A2 7] ’\1”?&‘3}. AlF& AlF7AASolA 71 Wol &5 B4R o= At
o, o] £of9] Q18E0| =2 =5 7HH 429 10] Fddole £4Y &t ofz} A 30
el 7MY & O] AHE Sreevl T4 ARE o83 HdIHEA AFE dHA Aot
(Vijayamohanan, 2016; Sarafidis & Wansbeek, 2021).

2) M

o2

]

og

oA AmE vie} o], AFAAISHS: S E AASHEE Hd s AEA St

ANE HFH 02 &8 YrhEom et al,, 2008). A5 EY, "l=olA= 19944 A+

oA of/d & AgAte] HlF IS AT A7 I RE e, 2000 ofl= AR At
A & AA5H] As 2 FEF7 ZAWE Ala 2 AE A9 a3E JERY
== e v Qleh pRRPZHA = 200690l & ol A AAEE Sh WA 2290
AALY] BAl 5715 Bolmd o2 AR 5F Aok 7MYt il A4E SHES
T AUTE 539] & =29 A FAIR] 2AVEA viE ) BAHAE 13271=2] sidT|olEE o]

& =25 EHE v Stk A H O R o] Aol A= 1960 R 20109714 9] 7] HolHE

F-&oo 22X, 205099 vl HiEF7A = A 5= AUATHHwang, 2016).

=& FUl B8 Eokol A= Hd 3] AEA 0] A=20 2 &= ek dlE 59, 19899+
B 200797HA19] A AzF7F ARA] @0l v HE F7F, 200504 2009 Ateloll A&A] 2570
AR 2] 2k Q1 v & RIZF A ¢ 50 ®lF o 2y}, SAEFEY FaL Koy A
WEA 22 old Aol ]5’2 A& A o 7HAgE BAE BE 2451 f8 20099 FH
2015971419 siddolgE E8PH == YHE HF A AH, 2011 299 - A7,
2011 AR A, 2019).

ot sjd 3] AEA 9 7] BF-2 (4] DI} Zo] 71t A WA R xdE 4 Sl
AH o 2= FEHRQA AGH 2A47IA HiEFHCOYS Aot At Al 7HA] SHHSFE R
(population), ‘1913 A FW A AHaffluence), ‘FFE(intensity) & E L UATt.d Thyt ©
3 AEA 9] 7] 2A1Z QA7) o] A3 A EAolghs T 84 R FAHETE SHOA A
2 QAR T Aol & AdH. E3F o5 AN WA g B4 AR 1554,
olyd g4 BExz JHot=Xof matr ‘T EIEF(fixed effect model) I FEEINLH
(random effect model) @& FFEH T} o]2|gt £ 0= Qo) Hd 3] AEA2 AA L A= 7]7F

§) WA ARANAE o5 o= AYTE, A% BY o5, S5 BHE, PAY

, 19 W E 5] chardt 5
#%50] 2718 % Ut 53] Wlole R4S GEFHY BARREE uax
97ee £
_‘{

A7 mzell, A+

r{m

_]
£ 2)50) 7ot A BAY YrtE Mg Fheo i AU S ke £ Sl A2 U4
A FHAQDE £ R gl RERge] A S/, BAGoRE Soulsiy ge
0.2 hegteh, wretol ke HolA] AR LMDI EeAAE A40] 1214 FaAelet Aloro] 715t
7] whol, ol 4] 74 ol9l] ¥4E #7517t A 0z olele Aolth. At B R o]
b RS A vwek S d BAE AUR ] ], A5RehEAn v s g
i) A9 FUSHA 370] WATh myo] AT,



o] AtA o= EFotal IEX 9] A} o] Zol, A= ZAE AT 4 A
tHOo 2= URHA Rl API AR oA WAt FHHTE Aol 344 EAZERE of
L AL ARET= AR AYL IthEYE -d719, 2011 74 9, 2014).

| SolM= 718Y F2 7|70l o8 #EZAE ﬂi**oi THEAE Hd 3 AEA ] A
upA] Bbs) Urkal Qlek. &, &4 7|7to] iAo s 71 AAG S sidtolE & o]-&sh= 4
o A3t 7|HER UL ZA o tHHEE 2], 2004 H# 3} 2008; Ashley & Sun, 2016; Xu

2016). Th9F & =2 20109 5-¥ 2019¥7A2k= 1090 AX] 167 BIAAAE Y2 &

2ol A Dol 719kt a3 HEAE S WA 07 ZYstar} gt o

2= o2t ZoHPark, 2011). AA 1F @R P} SERIE P gt g

AN 4 *lﬁéif?l T, ol& F 7HA 23 1 19-2 Q1 A 3] A4 vls FYu|gHA| & &
71

_4

COyy = a + By Population ;, + B, Af fluence ;; + Bsntensity, + €, A 1D

€ =t Aty
CO=2A7Y A Bi&TF, Population=AT, Affluence=113 GRDP, Intensity=CO2/GRDP
FAY, FAE, usAY A, AsAIZE B3 vieS A 1y

1_4

2. X+=2oll2

1z
=
fo

fdgAEHo] 500 o AR Ad A} = A¢EofEA(index decomposition
analysis) S 304 71] vlIA FS AN Ay A B, 19789 A=Y 22 o
Y7 get BTFE 24 A7, 19799 B3] U7 £0.8 A =EE0] LYo 7
7| = gtk 10 1P A9k 19809 o] SHF o] 9] 27| AF-ES WA o] it FEH o &

rr‘

9) =& didulolg £40] WEe A1 o 7S Ad A vRVIA R, A¢F o854 AEEAdE
S st el AT A Bl AU Gtk o] et A% o] 2L A|Eo] Zekt AL Adte
A 548 el A Rotel HEH =018 sect of S, AV AR B} A5t 7o)
o W e Aol AE A2Hon FEHT Uk olelet A4 Lobe] 1Y o v A% e
o St 2 AAA Dutorol 17380l ANBE ALolck oI vjtel AFBATALU Fisher

£ 19224 0f A|ZF WSS 1 ETE o] Q1 X 47hA] QS A = THBoer & Rodrigues, 2020).
10) @4 71 @o| &85+ LMDI 2349 -%-cll= 19299 Montgomery2}t 19744 VartaZ}F A4 H
Ao} YA THE = Ao 2 dHA Utk (Boer & Rodrigues, 2020).
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S #ol et o] % 19873 4 F29f oA A] 48] 8.1l ek #£4 9 19881 U]
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FHAA = AUHAng &

19
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IR EAH 0 2= 19949 A7FEE S-St w42l Ang] FESHO] HHEo] AlA g
4= Q1 tH(Ang, 2004). AHA ‘A g=E-5 AT o] 2k= o]F%k 20009 Ang 2ol 9 B HE FE
ATHAng, 2015). A7t GAIZHARE i EA71HA Q1 SHA|A= AMDI(Arithmetic Mean
Divisia Index)?} LMDI(Logarithmic Mean Divisia Index)2H= & 7FA] WH4]o] A& 591 AFEf it
I ATt 19870 WA 54T AMDI= ‘84 9 A (factor reversal) HIAE' & SX6HA] Z3&
5t ofye}, ‘0'gke] 23t A= o] £40] E7Fs 5t SHAE AY L 1Tk o9l Ang(2004,
200552 o & 7HA] A|gEfEY 7HES H| 2T F, LMDI a4 0] 71 v sttt = 2E
= ZEd & ASIH Y&l A59] AFAES R LMDl #31E E47|H & fHs}=
A7 o]th(Xiang et al., 2022; Wang & Yang, 2023).1D

ot =9 JHS AX AFENEAZ @A AN &5 HE&H ot dE =9,
1995 o]Zd7HAIRt S A =120] 55710 EHFAITE, 2004 d7HA] = 125702 S0l o,
o]% 109 st 379722 FA3] HARL AEolth(Ang, 2015). AlH7F HZol A+ 23]
T2, 201692E 202197F4] 59 Ale]oflgt 98371 9] t=17o] W=l 0w, 20231 FA A4
SiEA] B =2 10,00040] WA FAE Fr2tal FtH(Wang & Yang, 2023). o] A H WHE
A AA7F S E AL B9 ofy 2 A A A oA E-8E I QlSolk B, o7l = A &
A 2T o] B 2 EA5HA] otA, SbEnttt TRt B4 H71AE &85l 45
O =% 7EAQ] A7 XY=L it o] et ZAIE SiAsH| At FHoE Lfol= TR

)

% 2lo]Ql stol4l(Python) TEH &4 ASHALHL AT 4 YES, PyLMDI 2= 7
@ SREIA 758 o] tH(Xiang et al., 2022).12
2) 413 G171 U 24 DY

oflA A E ko] ApEfEAS ofuA] Rl AHs vskE Asty] {8 AT
A7Holtt. AN 7| SHSHP S A E o] F 2= 2AVIA vjE B4 A5 Y%t
2 ¢ o] Zg = FAolt} AR|ojE 1992 2 20121 Ato]of B E o] AbslelA vl
of gt 80H 9 A|GE-ofEAl ol gt et B77HA] AP US FEOIthXu & Ang, 2013).
=]

=

11) 2ol 7129] LMDI BejRAl0] ofuix] vl 2 AL o] ek AHs] A5 Eap] )
2o, giQkF ol BA7|HOo R 'upik-of R QA Z 8 I (Marshall-Edgeworth with Structure Effects) &
ol 7N Hh ek 2 A|RE o] B2 SHA oA o] HFo] LR EA] ghokom, ofA 7R AFAE
o5 7H ZYA 8= 247 o -3 LMDI B384 91 A o|thRoux & Plank, 2022).

12) PyLMDI S &2 2021 H 5 295 1 lthhttps://github.com/xiwangxiang/PyLMDI).
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AR LRIR| A 2474 HiEO)
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Abstract

Panel Data Regression and Index Decomposition Analysis of
Greenhouse Gas Emission in Regional Local Governments

Sang-hyeon Jin

The year of 2024 has an important meaning because the current administration
declared the era of localization and enacted the “Special Act on Decentralization and
Balanced Regional Development.” In addition, it is another critical year for the reason
that the local governments should establish their master plans on climate change as the
“Framework Act on Low Carbon, Green Growth” took effect in 2021. Therefore, this
study attempts to analyze the characteristics of greenhouse gas emissions in local
governments. Specifically, it adopts Panel Data Regression and Index Decomposition
Analysis to identify the effects of population, income, and intensity on the emission of
carbon dioxide. As a result of the panel data regression, these three independent
variables have a positive relationship with the dependent variable, and population has
the largest effect. In contrast, the index decomposition analysis shows that intensity has
actually decreased the total amount of greenhouse gases since 2010. However, the
panel data regression suggests that only half of the total distribution could be explained
by these three independent variables. Therefore, other variables should be added to
explain the residuals of emission increase. In conclusion, individual local governments
can utilize index decomposition analyses to investigate their emission patterns, while
they need to execute panel data regression to identify other policy measures’
effectiveness like public transportation, environment-friendly consumption behaviors,

and ratios of green spaces.

Keywords: panel data, index theory, carbon neutrality, climate change, Logarithmic Mean Divisia
Index



