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1 nis) 47| YFA 1.13 21.88 22.6
2 ory 48 237 1.12 21.72 | 21.96
2 3 =k Mg 1572 1.12 19.89 | 21.01 0.89 2.29 2.03
4 == 47| 718z 1.12 13.49 14.61
5 = M M7 1.11 13.08 13.83
1 P 4 ZahAl 1.37 3.46 4.29
2 CIFs S EFF 1.34 2.86 3.69
3 3 g2 Fe 24| 1.31 2.66 3.48 1.27 1.91 2.43
4 = S QA 1.29 2.45 3.17
5 7= 42 G| 1.27 2.26 2.88
(2 3) 2T MQUTHX| ATt 239 4
=g E=n=((0) UERMTH(T) SELE(2) FQ EN Q0oF
- TC, EC, MPI H| X %2
1 67l (7.6%) 467 (58.2%) | 2774 (34.2%) | R OFRIE AQITH|
TCCHH| EC =2
2 37 (6.0%) 2271 (44.0%) | 257 (50.0%) XUSR B2A =2 AR ARITH|
- MPI 7MY =&
3 470 21.1%) | 1270 (63.2%) 374 (15.8%) | 18 ASITIK]
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(g 1) 2HE TC, EC 22

Cluster based on Mean TC and EC by ID

n ® Cluster 0
4.0r m  Cluster 1
@ Cluster2

0:9 1:0 1:1 1j2 1‘3 1:4 1:5 1:6 1:7
Mean TC

2 A AR 9] AL RSKTC, EC, MPDOl Y= mIA= AHADA] 24 cl4te] AR

aE AZHo g BA517] 95) System GMM(System Generalized Method of Moments) =74 7]
HE A8 Th System GMM - R E-2 Arellano-Bover(1995) ¥ Blundell-Bond(1998)7} A|Qt&k

Hralo g FEHWMPO] AREGS TSR 85t g2 YA BEAE aaFo g 54T 5

BAES Adr}. 2 B2 Adur|e} A 7[Eo 2 F 3917719 =S EEotde

], AP of TC € EC k= 71502 AR E 3702] &R (Cluster 0, 1, 2) 2.2 E73F & 7+
)=}

TR A 24 3 ARDA S 7P B2 AHEIE 26, A eEA] vFol 7MY &
Ov}, WA AR O] B2 TP W2 Fdolth. S5 E Ve WoKT0), &4 ¥t

(EC), T84 BAMI(MP)= A75HaL System GMM= A-&510] 41531t

7]& HIKTOE S5 R she 29| 24 A} AR AL Al 10% #2115
oA FAHoE AAHR] BAoll F-ou]gt ()9 FFE HIA= A= YET 01]*]'-4 ‘FF
B2} S7kstE e 71E Y407 o]ofx|A] £l o357 HlagA o g AN 7ol S
O] gtet, ¥hA, Hu]HeQl 7 A, RtAe, 3 EA] BE 1% FoeEolA w9 F-ogt
(+)4 J&S Hv o] b= A= - P44 JAo] wet 7] Hatol 22l Aol 7t A
T Ue= ulstH, FF A A Al At fFol et 7l d41S fFieshe M=o ApEskt
Za3he Hojeo

LN
o

=) -l
n&v
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g 4o BA% 02 BedeA o] Yag
ol felet 0 ogﬁok— w3tk We F1F AL SRT AITAT A7 £ BLA
Aol 7lofat 5 glom glom, i o] Wi BEoAE ANA 0 AFcT %L o

vttt a8/ MSHEO = At +8& UEtdi= Hul¥s BF FosHA] g3ttt &, Ak &
&7 iAol *J& T"r%EE}% UA 4ol 71949 B F o4 5 «ABA 8l o5 A==
ﬁo;

94 A ;J(MPD HHOME 22 EXHE A= 5% 7oA AFGTA] A
of Folugt H(+)9] P BAck LA WSHEC) BT QT A, W FA ] 7 FRI} A
AHg ol X 02 Zrgot= Ao E YENGTE 7]& Wl A &4 740l I 5]
o] B2 Z7t oA} YHS #elo] 9ow, P 7|5to] AITR| 9| F A FAol AU
o2 7104 & Q)&= Qv|git}, SHH, L E TEHFO|A AR} Mg F-951HA] ko, vi%
A9 17U AFAYE 5 O MSELS BE §o4S rslx] £ajqrh &, P4 wsh)
TS QI Y A A ARTE 7]e FA1S ST 5 Qs A=A fyo|u E2F 74t
2219 o8 ¥ & FFE TS F UASS AARRHH o]9F T2 ATt AR 9] 7eHAlS &
Ast7] gt oAk JY 9] 24 a&g3 FJF AA 9] dFo] FAUET Fas51t= FS FRoH
o, 53] Algk 998 A g7k 76 e BEY A Qo] Wage sy

B 4) 21 AATX] 4AM4H GMMEN At
F4H4 SEEs Ha3 28 p% R2_Within
A|XtEAZ(lag) 0.00 0.06 0.95 0.21
IN(AFTHOYIA 0.00 -1.82 0.07* 0.21
In(Ql724) 0.00 -0.84 0.40 0.21
THYRR = 0.00 -0.72 0.47 0.21
TC In(tHEX| EX|HE 0.00 1.05 0.29 0.21
In(HHEX| AP R|4=) 0.00 1.14 0.26 0.21
In(BHEX| ZAERtE) 0.01 1.12 0.26 0.21
CiO|(Z7 ) 0.92 14.83 0.00%** 0.21
G O|(YEHAE 0.92 14.54 0.00%** 0.21
Hol(s3HX) 0.92 14.71 0.00%** 0.21
AAHHS(lag) 0.01 0.83 0.41 0.13
IN(AFTHOYIA 0.00 -0.77 0.44 0.13
In(QA2) -0.08 -1.47 0.14 0.13
PN PSONI=1 0.00 -0.54 0.59 0.13
EC In(tHEX| EX|HE) 0.06 2.24 0.02** 0.13
In(HHZX| AFAR|=) -0.03 -1.10 0.27 0.13
In(HHEX| SALRIL) 0.11 1.47 0.14 0.13
Ci0[(F7HAHED 0.00 0.01 0.99 0.13
CfO|(LEHAED -0.05 -0.10 0.92 0.13
Ci0|(s3 X)) -0.13 -0.27 0.79 0.13
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AZHH=(lag) 0.02 0.99 0.32 0.21
IN(AFEHO]AF) 0.00 -1.24 0.21 0.21

In(21724>) -0.08 -1.50 0.13 0.21

MEREE 0.00 -0.43 0.67 0.21

VPl In(HHZX| EX|HE 0.06 2.42 0.02%* 0.21
In(HZ=X] AFH A=) -0.03 -0.87 0.38 0.21
In(tHEX] SAEA) 0.10 1.39 0.16 0.21
CO|(F7HE) -0.05 -0.09 0.93 0.21

CIOJ(UE AT -0.11 -0.22 0.83 0.21

HO|(sSHXI) -0.20 -0.40 0.69 0.21

*5¢0.10, ** p¢0.05, *** p(0.01

GMM 24 232 7]& ¥eKT0), a&4 ‘ﬂﬁ{EC), ToLA *P*é(MPDQE TEske] 245k
B4R ks BEo] B4 7&?% *J?j 1 (%7} A, %_IWJEJ, aches
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Ho= 99 ugg yulstel, 714 7]41e) Qe AEH AYAAZ FEAO R Aol
U 75 S T, e, AYRY TR EAE, AT, AGAYE) A 5
g 71% Walo] SAHOR SO S vINA S A0 vehgeh. 714 Wa Tt A

A ofdlolif 14 5] 341 5l o Ui ‘ﬂ%@—’? 9e-< ofmgict
u}u& 784 Wk Eoo] e BACIAE BE Sust £A4 :

SIS £ 2045 BEHS) WEL 1% el e, 1 %t zg
o ZRHEA 2 S0 W F 2010] olo) AT 92 Aol Aol 5, A8
Aol R clAt FeJolut AATAY BelA A=A SR R /1G] A wolut
29 A, e AR YRe] ARAQ 250f o3 o TA YL BT UL THsel 2 A
olct. MPI EAME 8 W45 B4 1 4 gL ARrAo|dek. 2 20141 MPIS] Wa} E
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SEHe =EHS A2k 72k pat R2_Within
AlXtE12(lag) -0.06 -1.02 0.31 0.23
In(ATTHOY AR 0.00 -0.36 0.72 0.23
In(R1714) -0.05 -0.38 0.70 0.23
MERE 0.00 0.20 0.84 0.23
TC In(HiEX| EX|HY) 0.00 0.12 0.90 0.23
In(BIEX] AFRAI4) -0.01 -0.27 0.79 0.23
IN(HHEX| SAFRL=) 0.03 0.24 0.81 0.23
CiO|(Z7HAHE 1.53 2.18 0.03** 0.23
CiO|(Y e 1.39 2.03 0.04** 0.23
HO|(sSTHX]) 1.42 2.03 0.04** 0.23
AlRtE2=(lag) -0.08 -0.42 0.67 0.13
In(ATHOfA 0.03 0.04 0.97 0.13
In(Q174) -0.17 -0.08 0.93 0.13
MERE -0.01 -0.07 0.94 0.13
EC In(EiEX| EX|HH) 0.21 0.26 0.79 0.13
In(HHZX| AFRAI=) -0.65 -0.80 0.42 0.13
IN(HHEX| SAFRL=) 1.06 0.39 0.69 0.13
CO|(=3 7+ -5.96 -0.22 0.82 0.13
CiO| (AR -6.23 -0.29 0.77 0.13
HO|(sSTHX]) -6.06 -0.31 0.75 0.13
AlxHH=(lag) -0.10 -1.49 0.14 0.13
In(AFTHOY A 0.95 1.15 0.25 0.13
In(R174) 0.1 0.08 0.94 0.13
N PSON = I 0.11 1.18 0.24 0.13
MP! In(HIEX| EX|HA) 0.50 0.83 0.41 0.13
In(HHZX| AFRAI=) -1.05 -1.53 0.13 0.13
IN(HHEX] SAFRt) -0.52 -0.26 0.80 0.13
C{O|(Z7HAHE) -18.53 -1.09 0.28 0.13
CIO| (YA -13.88 -0.86 0.39 0.13
HO|(s3HXI) -15.20 -0.97 0.33 0.13

7% p(0.10, ** p(0.05, *** p(0.01
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4 2

t

=

3) =& 3, &

e

HAl 4itd GMM

HI

PR3 F84 AHMPIO] 7 E TEEY AATARA, 71& WHTO), B W3l
(EC), &84 AHJOMPD Al AT BEo|A F 53 o]4e] PAHS hekdl 2ol

7l& HSHTO | tigt 24 Aol A= A F30] BAHLER 5% ol HelolA +
ousHA 71& E&doll A FFE FE AR UeHen, 55 Al=d 542 4+ 79
o] AARA 7L 71& WSt SHolM [t F2E FA5HL S-S AlARRETE B, TCol i3]
A FYL FeleEolls vAA Frgle Y, #()9] WS Bl oleh d2 A= o4t
FUo Hd o] ZIem e AT RIEA] B2 FA O A e o o= 4= 7hedt
7 5, A4kl YT e BlEE ] H3olvt 2F Ao =t 235
M5 E 245 Qu|sitt

584 WIEOS FSUFE T B0 AL qre] Sgusst $A4%

Aoz yehsteh, 2300 &3k ADA e 49 584 470] 54 I
|Behs, 7] 44 Aol /1Y F=9 £ &

HN

N

N
_ﬂ

F4 BAOP)O] That B4 Aol A4 of
o, oAk W E3 o 50] BEokA T F, 2
Hoh A A A TEU 714 W B84 ZUe) #FA 2

o 5 9.

T 32 1 8E& AP AAADAZA], Tt YA L HE T *}?je‘rxl 3 2 719 4300 71
v 9Eg A AAC 7E og Sol, A 718 AAE B AT, Ukt G4l gt 4
ot S AE A AHE 7|eX Y AA 15 5ol Kok 34421 4 Ugko] & 4= ok

I 6) #&3 LTX] Mikd GMMEA Zut

S E=lute A==k 78t Pk R2_Within
INPES(EN)) -0.14 -1.50 0.13 0.13
In(AHHOi|A -0.09 -0.78 0.44 0.13
In(2174) 0.10 0.35 0.73 0.13
A PSIN =L -0.02 -1.31 0.19 0.13
T In(BHZX| EX|HE -0.17 -1.30 0.19 0.13
In(HH K] At A=) 0.01 0.04 0.97 0.13
In(HHEX| SAFLE) -0.08 -0.22 0.83 0.13
CO|(F7HE) 7.47 2.74 0.07%** 0.13
E eIy 6.67 2.11 0.03** 0.13
H0|(s3HX]) 6.61 2.13 0.03** 0.13
A|XHH24=(lag) -0.08 -0.42 0.67 0.13
EC In(AEHOH|AH 0.03 0.04 0.97 0.13
In(R1714) -0.17 -0.08 0.93 0.13
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MEAEE -0.01 -0.07 0.94 0.13
In(Bi=X| EX|HE 0.21 0.26 0.79 0.13
In(HHEX] AtRAA|) -0.65 -0.80 0.42 0.13
In(HHEX| SAFLE) 1.06 0.39 0.69 0.13

CO|(F7HE) -5.96 -0.22 0.82 0.13
CIOJ(UE AT -6.23 -0.29 0.77 0.13
HO|(sSHAI) -6.06 -0.31 0.75 0.13
AZHH=(lag) -0.10 -1.49 0.14 0.13

In(AHCHOi|A 0.95 1.15 0.25 0.13

In(2l71=) 0.11 0.08 0.94 0.13

R 0.1 1.18 0.24 0.13

VP In(HiEX| EX|HA 0.50 0.83 0.41 0.13
In(HIZ K] Ar A=) -1.05 -1.53 0.13 0.13

In(HHEX| SAFL) -0.52 -0.26 0.80 0.13
C{0|(S7HED) -18.53 -1.09 0.28 0.13

EeICIR ey -13.88 -0.86 0.39 0.13
H0|(s3HX) -15.20 -0.97 0.33 0.13

1% p€0.10, ** p€0.05, *** p{0.01

2 A= AR 24 dlite] e RSHTO), &4 WMeHEC), T84 FAHdMPDel vA]=
VTS THER FESto] S oz ZAAH. 28U Al 24 BFolA dlit £9o] Sa4
3 Ao &= vAA b= ALz Yepgth 2 79| 2ie oF &2
2 A=A 21lo 1 H?Jr o= 23t Aol WEH, it FAN F 2P 7H) AL
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< 724 8Qo] o 9F2 e & ok 53] 24 32 ¥lA TC, MC, MPL A7 7H w2
APFO 24 0|9k T2 MEE AAARA = A 71&d, 71 F4l AF & vl Aagt 7]
i Ao ET v 8450] T84 PAYE FAIsETE O 2 AT skl &S 9l
& &tk 29 4 71ed S0 ASEE 4= AR AR At 22 9
o A= Aol A4ty wsto] WXz A3 A o2 AR 4= 9l Aot
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Abstract

The Impact of Regional Industrial Complex Budgets on Productivity:
A Cluster-Based System GMM Analysis

Yu, Hyeon Ji

Industrial complexes have served as key growth engines for regional economies and as major
policy instruments for local governments. While central and local governments have expanded
infrastructure and promoted enterprise attraction and productivity enhancement through fiscal
investment, empirical studies examining the actual impact of such budget allocations on
productivity changes remain limited. This study employs the Malmquist Productivity Index(MPI)
to measure productivity changes in industrial complexes and decomposes it into Efficiency
Change(EC) and Technical Change(TC). To capture the lagged effects of budgetary inputs and
address endogeneity, the study applies a dynamic panel analysis using the System Generalized
Method of Moments (System GMM).

In particular, industrial complexes are classified into three clusters based on productivity
characteristics through cluster analysis. Subsequently, GMM estimation is conducted for each
cluster to explore how the effects of fiscal inputs differ by industrial complex type. The results
show that increases in budget allocations positively affect Technical Change(TC) in specific
institutional types such as national, general, and agro-industrial complexes. However, no
statistically significant effects are observed on Efficiency Change(EC) and Malmquist Productivity
Index(MPI) overall. Instead, EC and MPI are found to be more strongly influenced by exogenous
factors such as locational conditions and the size of hinterland areas, rather than by the
institutional characteristics of the complexes.

This study highlights the need for local governments to design customized fiscal strategies
according to different types of productivity changes in order to enhance policy coherence.
Furthermore, it offers a differentiated dynamic analytical framework for assessing industrial

complex performance, providing meaningful implications for both theory and practice.

Key Words: local government budget, industrial complex, malmquist productivity index(MPI),
technical change(TC), efficiency change(EC), system GMM



