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Heterogeneous Employment Effects of Regional Growth

: Spatial Panel Evidence from Korean Local Labor Markets
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Abstract

This study examines how the employment effects of regional growth differ across structurally distinct local labor
markets in Korea, using a spatially augmented employment elasticity framework. Drawing on panel data from Korea's 229
lower-tier local governments, we classify regions into four clusters (large-scale core economy, high-density service, small-
scale peripheral, and manufacturing industrial) via ex ante principal component analysis and K-means clustering. We then
decompose direct and indirect employment effects through marginal-effects analysis based on a dynamic spatial Durbin
model (SDM), combined with pairwise cluster comparisons. Results show that the direct employment response to own-
region GRDP growth operates universally across clusters, with no statistically significant pairwise differences. In contrast,
the transmission of growth spillovers to neighboring regions is markedly asymmetric across clusters. Notably, the large-
scale core economy cluster generates approximately 87% of its long-run total effect through cross-regional spillovers,
while other clusters exhibit weak or statistically insignificant spillover transmission. These findings suggest that Korea's
regional labor market policy design should adopt a dual structure combining a common axis of strengthening own-region
growth-employment linkage with a differentiated axis calibrated to cluster-specific spillover transmission capacity.
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0.4%p H2EA7]e 3 /A7 1= fEe K Woo, 2023), &
= 7 A9 AT 200092 7102 Ayt o512 FA
A3 (Woo, 2023), 22 F§)7] AFE GDP R} gt 3
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o B 3 7HE dEE 34 dido] 23¥ H(Krause
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T2 A2E i, vt iy 239 A9 Fo o
9 B AE 23 YoM Ad E7Fs3HA THEL), del
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& 199 AR 03 f&0] ol WFges AF3i
(Duranton and Puga, 2004). o]t FF o] FAgE A Hoj
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Table 1. Comparative review of previous studies on regional employment elasticity and heterogeneity

. : - Spatial -
Author Spatial unit Methodology Clustering ependence Key finding
; : _ Employment elasticity 0.36—0.40; rejects
Kim (2005) Korea, national  GLS, AR (1) Jobless Growth hypothesis
rgasrapieta. ST panel | ey
(2012) Zones celntegratior expansion; regional<national
Bande & : ; ; :
MartinRoméan Spain, Panel regression . Expost _ Regional Okun coefficient ranging from
17 regions dichotomization -0.399 to -1.069
(2018)

. ; : General . ; :
Cortinovis & Oort ~ EU, 260 NUTS-  Static spatial Ex ante spatial Differential effects of related variety
(2015) 2 regions SEM classification i across technological regimes

weights
Krause & Kripfganz Germany, Spatiotemporal Commuting Asymmetric core-periphery spillover
(2025) 401 counties  dynamic SAR flow matrix  identified only with commuting matrix
. Korea, . . _ Substantial cross-regional variation in
Shim/(2008) 16 provinces Reit Rty employment elasticity

s Korea, Dynamic panel _ TFP 1% increase raises employment by

Chol&Kiny(20%7) 16 provinces GMM 0.007% (long-run 0.014)
Korea, _ Long-run employment elasticity 0.42 (all),
Lpe &Lee2i20) 16 provinces RanetiBiDL 0.60 (services), 0.38 (manufacturing)
. Korea, . _ Decomposition of employment change
Park & Kim (2025) 7 metropolitan 4-way MFP into regional and industry-mix effects
Korea, Rolling _ Differentials in employment elasticity by
Ay eral:(2029) 36 industries regression digital concentration

Korea, Jeonnam Dynamic panel

Kooetal. (2027) 22 si/gun GMM

GRDP gap 1-unit increase raises
- employment rate by 0.063; si vs. gun
differential of 0.075
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A= 22970 7| ZAA DA E o2 AP A 213 Yol &
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o2 A3 o]F Fo 1ES Wat A T 7ol 71
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7Fs 82k,

I, SYEE
1. BM X2

£ 43 22970 7IZAADA (A -2 HE FT DHE
2013~202192] 9jd At2E =313}, B4 A2 AJH-2 Al
FTEHAAA 24 o] 3 &4 AEQl 2013 0.2 AgkoH, 4
3 28 7Hs3E 2kR ) 24 AEgl 2021902 ARSIt
A4 GRDP= 201549 71<E A9 W5 GRDPO GDP H &9
olHE A&t AbESIGlon, AT WA Wi PR
UEEUT ALSEA, AFAA D 318 B M= =7 ole A
AxAt A 2] ulo] A2 glo|HE 7|REe. 2 5315t}

£ 9] 24 T #g= A o9] F7HE gaAdell disf HAl
T gav} k. GRDPE A GoflA AT AAZES F7PH
A=, A2 AJA 7WHworkplace-based) S7%k°]
o}, £ A7 500 ARUoR HTARIARARE AEet
A2 o]z GRDPE] 27 A ojot YASHES AFIA| 719k 3L
£ A& 83| Aol Fi A9 AR =1 A A
Aol FAPBR: =EAE Aoy, F Hert FYe 37 H9
off 7§kt SAE B2 FE 1§ i Ao YAIFH A
GA o] AbEa 31§ TH S-S A Al

ole} Zo] 5 AmE B4 F 9ol 24 88 717
B 1L geEjste] AgET A|Y FAKEEEA) e 2
2UH9Z QI oA F4& wiAIEl] $13) 2013~2019 A=
£ 283t A2 g 23 EAS HAYECcE £
3= Zlo] BEHolug, A - U741 - 1§ F2E WHGsk=
127] 5 8 28F 0 2 B3I Table 2).

160 TEEAISL, Me12 M4 (2026)

Table 2. Variables used in cluster analysis

Category Variables Note
Economic ~ Real GRDP million KRW
(2) Real GRDP per capita million KRW
. Population (pop ), Persons,

(F’Stipulatmn Pop. density, Persons/km?,

Working-age pop. share % of total pop.

No. of establishments (est), Units,
Industry Manufacturing est. share, % of total est,
@® 0

Large est. (100+emp) share % of total est.

No. of workers, Persons,
Employment Manufacturing worker share, % of total workers,
(4 Wage worker share, % of total workers,

Regular worker share % of wage workers

o|o} ] a-gE A (IS AREA) = AAEE Hh
g 2=317] 913) 2013~2021'9 AA wfid A=g L83t 3
249 FAWs= GRDP A4 318 3718 U BAE
WM Al (time-varying) 8919hE o2 3k, 37 ¢
o}7} oju] 2|99 23 olAgE T3l ol F7HE AU &
W0l Z2 SEasi ol wet FHHaE AR = 5
7He, 34 SYR¥s= A4 GRDP BRE, FAMs= A7 F
7he- ARIA = 571 AR dAAS RgE AR 23
e TR 20E U2 /9% vn| feE =d9ch

2. X% st W

A H3E F4EEA(PCA)T K-means v3#4E &
Ao Ags= WA og £3sigict, RN FUHE 12
7 = e A AR BEeE o] 2013~20199 0. 2 FH S
717ke] A9 sl E 4SS, ol I2Y9E Q%
7 42w FAll 4 99 YA ud B
33 Z A Q9 WA A 2 S R oE 2A57] 9%
Aok, of7]ofl s, 3 £72 71Nk & M-S 3 =¥
o] 45 He Mg Eegte s 238 AP 23"
A2 W2 FFshe o] 433, ol S8 A WA
A 2= ot

ol& ¢lal HA TR (Principal Component Analysis,
ol3} PCA)E 28319t PCAE A2 JTIAE 2 trd]
HEE AREA7 Qe 259 F4E0E Wtk A 4
7I¥olc}, Z 42 ¥ BEI A2 A (com-
ponent loading)& 288t AF A2 AeJgrh4] (1)),

PC=wnz + = t+ w2y (1

Zie A BESE W, Yijw A 4R giE A e
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O2 A0 R FEE, FAAE s AHEATT 481
Pttt 2 Atollre AR AL AR =S S8R He
£ 2350 oY s Bgehe b 23

127] M8 A3 280l FY8H 2] A curse of
dimensionality)2 ¢18f| J12H] F7tol|A W=52] 7F A7 A
7t A Eo] 4 9] ZAo| Ashd 27} Qlek, EjHH
o 7H o] ¥& 7+ B4 23 B4 I vYE + Sl
g, Ai(orthogonal)3h= FAE HF+-E FUFLEN o3t
TAIE SAO] A" 4= QU 240 FA 127)) W e
57 It 2ake] Ato|= QI8 §4 w7t A Al4ke Aufst
= AL ek #E8Hz-score)E 283190} XA FA4E
& Kaiser(1960) 71E(3l%gk > )0l wet AAsigen, ofet
o] =&H FAAE e K-means 7338 o= He2 &
|H

o|9} Zo] =& FAE HFE Y ¥R 819 K-means
THEAE AE5H5H, K-meanst AFe) AAE k714 4
SHAL 4 w54 e {2 AYE 7N 23S 34
3H= B89 (partitional) #33F FarE|Felc}, Yol kA F4
A& AGE F 4 BEAE 7H 7R SR 240 29
s1aL, #3 Y #SA|Y W o2 FAHE BAsE e F
A M3} gl di7iR] WhE =8t o] dara]Ee ol 9
BT Fasehe 7 viAS B4 (2)).

K
m]nz Z || X My u 2 (2)

E=1zEeC,

714 G 24 kol $3he BIAY AR, s 74 kY
FA4, 1 | S FE= Aol 9453 M2 FE o
24 Rpmof] Adsie, APHA A Bl &SR] il
Aol WAE +23 AV S ABAos A% 4= vk 3
oA & Ao B4 EAof gk i Eolct

23 4 4=& Calinski and Harabasz(1974)¢] CH A<+
71%02 At 74 Mek)E 258 974K HsA 7,
Z} kol disfl A= thE 2208 ARERE 5003] BHE 2748 =3
831 7} 3 CH A& ARESIAT 2F kollAl CH A7} &
el 2713k s ko] di & S| 2 Azt & k'H 2o CH A=
£ A% Hlusly 23 127 & st 23 £74 B4
2 A2 ANOVA A3 338 571= lssitt

3. IBEEE = 2
2 A3t 22970 712AATEAL] 2013~20214 3 A=E

L83 1S AR B 7| 2ARA DA Dol =
A ARBAE dol 2EsHH, A2 A9 GRDP 439

T (spillover) @ ARt F414=0) 2p7)4go] BlF7t mE o] 5=
7 WolE oP1Z 4 ItHAnselin, 1988). ©o]& iejs) &£ A
© A 2¥E =5tE, visd 2 1Paw 1y
(Fixed Effects, FE)}& 7|& Z3 02 Fil QA H O R SPgsl=
A2 Fe

99l G random effects)?} o 1A G7E ATE A P
g 2AE F 7HRlol, AA, T 22970 7| ZAFR A A=l A
£ A2 (time-invariant) ¢ E4Jo] ¥ A7e] £8 E31
4% GRDP AAEd 48E 71s40] &ol, d9ax 2o
A3z 3l (orthogonality) 7Hg°] $5E7] ofict, ¥
MR AT o] 79 55 o 79t T8 YA (consis-
tency) TS AHET A4, £ 97 28 T4 LA
FEFHL2 Yu et al.(2008)0] BT HEF B F£3-257 (bias-
corrected QMLE)e] w2} 34 E chBelotti et al,, 2017), o] 5=
7 A2 3 W99 incidental parameter problem(Ney—
man and Scott, 1948)2.2 QIgk AJA} FLHL A0 WO
(Nickell, 1981; Hsiao, 1986)5 7 &4 ujd Hetoz shgs}
of HAR Ao nAayd By gste] A=) ot ot
AR aRe AL AHEE A2AIY FA AlEH 23 9
oo Ao avg A AET 4= glA ke A o] AR
olo], ¥ A= 74 HulE GRDP A& As2kes 9
AFAY PAo 2 =QJ5t 2 A A At 29
A7 7742 Elhorst(2014)7} EaIg Ykt 2 oA Hef
(general-to-specific approach)] w2} SAR (Spatial Autore-
gressive Model), SEM(Spatial Error Model), SDM(Spatial
Durbin Model) ¥ 2 SDM(dynamic SDM)& T4 4 02
FAT ¥, & A= A FHAF 282 z-A% U Wald
A% FH o= A3t

W, TS5 SN 2R 20 AEg & Ad gy
F7HeE T4 2 MY AN B9 3o E $AF
o2 AHgstEr), 233 H{YAL of digt gl A dn o
Ao EA47} ERlE o, 12 A o= Aol FEE
oot okgd] BYU A Y AAE BEA 1 A7 AFRE A
7] 13l Ao &) S8 AE BELAE ARSI

v 230 ngan 22 A (3)2 2t

e =atBg Tt X, +ntute, 3)
o, ¢;;= Aln(Emp);, g;; = Aln(GRDP),,

714 €= A1 19 t7] AR = F7HE, iz A4 GRDP
ARES Uit T3 X, = A7 37 ARRIA = 371
A2Y YAALocation Quotient, 1LQ) HEE € BA|
W HE 2 45 U 4 St Uk Hd oju] ¥
sigFor Y, 7= A9 AT, 4= Ak P aT)
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g5 Fet L3S Uehdch A Y an= 293
AR, GAH AH] 718 & A& (time-invariant) A% §/8&
A, A AYAI= 7] oo go] ZE A 35
o2 A= AXNH 34 Fit

o] 7]& Byl 23 tjvle} GRDP &L A28 F
7Fste] 30 8%k A9 o] AAdS 2 AFITHA (4)).

4
e =atfg,t Z?’k(DIz X gi) T X,
=2

Tt te,

)

o714 D= 23 kol 3k A9& YehylE gu] Ho)
o, 71& 24e 210k A58 A 1= 71E 24
o] 24 ko] ©=g ApolE TR, 7 9 w4 Azt
2 A% A% linear combination) WA 2.2 7 APHgIcE o
19 A2 B, T kol A2 S+ 7,2 =EEY, &
Z}o] Fold e At BE S B89l 5H s FAE
t}, o= AEAE3e] 7 /o4 dAol 71 24 M) A
2] z1o|RkE AATH= ] A= FAE Basto], ZF Ao '
g4 A E SHE o= AT 4= oA ot

o2 1A 2H(A] (4)& LW FA 2Eo
2 333t 4] (5)2+ 2t

i
et =t -1 toWe; T BgyT kZZTk(Dk . 9“)
FOWo,t Y 8 : ©
Gt Y WD, - gi) TV X,
k=2

+ 'P"W( W)Qt) Tt T oy

A (5 & 9771 3438 SAR-SDM AY 2¥-& ZH3}
£ gyt Pejoln], Z} 232 A Kol B o Rof wet A
ek, SARS F45140] 37+ 27137 otk /31E Bolu,
SEM2 @A) 57t 2714 A5 Hogt mgo|ct, ShM2
oS} AT A o] 37 AR 971 7 BAIstEl] 2%
Bieel EHS oF S 37 5L RO 2Fort, o]
o] A nygof XA} FEHe 27|13 ¢ & SU1% et
52 SARI} 53 SDMot}, & gto] 285t 0|5 BHPL 4]
(S)olA w1 BEE 002 ARt Fejlof gt 6=
¥ vt (spillover)2] 2}o]&, ¥ SAHR0) 37 AR} &3}
g i, £ a7 2 34 sDMo|H, 2F 449
AL o] 32 =y Ay Aol A B},

T 7SA FE2 F7HAE A 88 F7A] B Wigss
£ AAGA F4H 7t inverse-distance®ll 55.6km A # =]

162 RS, He1H M4 (2026)

(cutoff)& 283 ¥ 3 RE3F P2, AT S5+ A9
g 2= ARAEA7E Hoj 7] ol4ke] QI AATA|e AAE
£ 9A AzloiA AEEt, A4 B34 WeE Queen con-
tiguity 7FA1 BEoll P8 EA 29e] F7H4 1 (isolate)S
Aesl7] faf A A GA L] A& 75 BT T3 2E
st sjolct,

SDM 4 Z23e] sHAad= Eof Aol ulet 2H A
(direct), ZF &E2Hindirect), & Htotal) 2 F3||E tHLeSage
and Pace, 2009). A3 A3z 27| 2|92] GRDP “d4o] 27|
A9 8ol vzl ¥he{within-region)&, H] &3R= 2P
A% GRDP 7ol It 2|9 1o vl 2= 23 ¥h8{(across-
region spillover)&, ¥ Ait= & &719] &g A3t 54
SDMelAlE A2k 24713197t =% A4 “ddi(steady-state)
o] ZA7I(LR, long-run) E3}e} t7] =7t ©7|(SR, short-run)
AE e A FAE A as pet r, T 4R
240l HAlY gee EEEY, EELA= LeSage and Pace
(2009)2] Al Edo]d WY o2 AbEFit,

B o] AL HhA] L Bande and Martin-Roman(2018)2]
WHEN e, g A gEA FHAE 71EeR A9
& AFex post)F 0.2 o] B3I7E ATt e, & A A -4t
- Qlt- L8 T 127) ¥eof] 7|REE AFd(ex ante) 23S
Hggo2n gy ojdAe 23 FPeUE T8 =4
1 S dA oA ZAj,

Iv.

g

Mz
1. X9 2&st

R o] A A - Q- 31§ F2of 7RIS 7S A2 A
A oh3a 2,

Kaiser(1960) 7|13t > 1)o] weh 23] 248 & 44
3 A}, a%7ko] 242} 5,209, 2,945, 1.20420 3718 &0l 4
HE|Qlc) o]52] =7 APEL 78.0%2, Y] JRE 37
o] %07 YFIHUAE 3 FY HERA) FES AFES
7331 Qlkal st Table 3).”

EE8 38 F4E AE Y8 MR K-means 7384

Table 3. Principal component analysis (PCA) results
PC1l PC2 PC3 PC4 PC5 PC6 PC7 PC8
Eigenvalue 5209 2945 1204 0908 0644 0403 0291 0.161

Proportion 0.434 0245 0.100 0.076 0.054 0.034 0.024 0.013

Cumulative 0.434 0.680 0.780 0.856 0.909 0.943 0.967 0.980

Note: Components PC3-PC12 are omitted as PC1-PC8 account for 98% of
total variance.



XY d¥o| 2388 n8snt

< AR 2T, 23 77t 719 W CH A7) 137.92 2]
g 718310 olF A 24 = s, 3P WHEY 24
g 2% Az Asliqict.”

A 722 §A4S B0 WO AvEY ot A
(Table 4). %1% GRDP, HAA}F &=, AIYA =, A+ 5 A4
TR R e AelA A= BaE 32 ABleh, deEdE
At B3 it AFA B8] - Tk vbE A2 ARIA] - F
A} BIF2 A= Bt ol HED, dte FAE 25 A
£Y 53t Qlo] Anl A S4B A S B8kl dlee &
AE = Ut ofFRt F=23 Ao 2A5H o] 2 E it
A P o2 Pt

TA2E ATFUE0.9152 FAFsATE HiFo] AdiHer
=2 W, GRDP, A= FUA} Bl 48224 vlEe A=
e SRR I AFEE wou BA| et a8 A
2 0] FHER| gk o] FE2E, AHIAY A EA
o] o] FojF oLt AL 118 Qo] AjkE AUk AjB|A
9| EAE HolEr) 33 GRDP, I, 47T Bl
%, AR =, QA 5 5 AL BE oA A= sk 5
& 7153 53] A Ee )l vIF e EE8) o] -0.883
O g 3 F 7P Rok, A Q- 71Rke) AdwkA At
TEE EEH Aol B YiAHo S-S HojErt
olef] o] F& oyt FRIF-F o2 Pt

TR4e AR FYGA Bl5(1.363)3 AA] B1%(1.102)°] 4
N2 T YEHOR Fou, dSIEA HTH FEEEA
B|F ERH A= B BRI =T HAL F ARIA - A
A7) Bt ol SRR E A2 318 S8 =27 vl

Table 4. Cluster characteristics: Standardized mean values

Cluster1 Cluster2 Cluster3 Cluster4

Variables

(n=24) (n=58) (n=98) (n=49)
Real GRDP 2200 -0078 -0597 0.210
Real GRDP per capita 1006 -0393 -0219 0411
Population 1776 0536 -0732 -0.040
Pop. density 0844 09156 05677 -0343
Working-age pop. share 1037 0778 -0883 0338
No. of establishments 2080 0432 0751 -0.027
Mfg. est. share -0.020 -0530 -0232 1.102
Large est. share 1109 -0089 -0583 0728
No. of workers 2284 0183 0697 0059
Mfg. worker share -0090 -0678 -0258 1363
Wage worker share 1115 -0395 0555 1031
Regular worker share 0521 -0662 -0264 1056

Notes: 1. Values are standardized means (z-scores).
2. All vaniables are standardized across the full sample.

AgstA vehd=al, Az F49 4318 AFE o] +3
o] A EAHOF sl A2 A F & Prysigict,

TR FHA £EE AHEY, 712 58 -FGA Y
A AT E A Q1A A HF B2, 2= Ed
o 9 A FALAof FHLeHA YEerd) £33 vl
A Fol& A9 Ao ZQA 2813, FH4E -9 W
5 4 F9d AYEEE FAHCR A P B
PCA 4Fdo| A= PC1-PC2 WA 7] 7F Bel7t Al4
Aoz leH, 319 PC1 22 FF 339 pC1 AH
E27} F=5eH diulgch, F429F 284 PCL & 71ESE
Z¥zt Mul s} ek A 23} ekl viAEE d3E F2E
li'-"i"_]'-q‘(l:igure 1).

oR# #3 79 BAA S Erlslr] /3 ANOVA
ARE AN A, 127] B B5oH 24 7 B Ael7t &

&P Y
e < HCt: Large-scale Core Economy
" 11 C2: High-density Service

I C3: Small-scale Peripheral

M C4: Manufacturing Industrial

PC1 (43.4%)
e

PC2 (24.5%)

Note: Marker shapes in the scatter plot indicate PC3 (10.0%) tertile classifica-
tion. (Circle=upper tertile; Diamond=middle tertile; Triangle=lower tertile)

Figure 1. Regional distribution by cluster type: Administrative
map and PCA scatter plot
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ARoz o3t Aoz eyt CH A 7189 FF 23
A%, A 28] Bate] 23 24, 1831 ANOVA
off ofgt TAIA R4 ERlo] 4E AR oR ST =HN,
3 27 B b A o2 sidEn, o) #3sh E
IS O R, ofsolAE 4l 23E SR 18R o
A3 e e #4240

2. X% 2L BTN SH} T2 2N

9 =5 2 73S EUE Y 2 AgEES F
Aolgitt, A Bashr|o] oA B4of AR Hd A=
9] 7| 2B AIE HA AHEHTable 5).

ZHE F BS5A = 22970 A9 870 A= 53 1,8327100t}
A 2 44 GRDPY REWUA}F BF Hi-E 431319
2297 712X DA 7k BA] e 23 o]F o] ERlEH,
ol AY FFY 249 a4 g A+ I8
Wato] -0,0012 29| & ol BY 7|2t F 7|2 GA A
Hke] QI A7t Y FolgiSo] ElH), dHH AA 4= 5
7H&2] W#0.064)°] FDA = F7H0.035)2] oF 1.8uef &
3, AR A o] ¥REA] 318 F7HR AHEA] g
7 a1 7 F2A T2)7t AR

7|ZAA A oA mFAe| YHAAE dol 2558
QI A% GRDP 442 F7H shd(spillover)©] 2HsgHH=
o|23 =7z, B RRoA FAHR AFEloF 7 Fute]
AL BEE & Q. oo AR BFe A d9E
{Table 6yl AAIFHCE,

Panel AE ® SARY} SEM E2FojlA 32 2712319 Al5(p)

Table 5. Descriptive statistics

Variable Obs Mean Std.dev. Min Max
Region 2,061 115 66.12202 1 229
Year 2,061 2017 2582616 2013 2021
Cluster 2,061 275109 090824 1 4
Workers 2,061 95834 104349 3959 838446

Aln(workers) 1,832 0.03503 0.04747 -0.19265 040036

Real GRDP 2,061 7,629,234 9,902,036 222,456 84,549,989
E?g;l GRDP) 1832 0.02708 0.067256 -0.37019 0.52994
Population 2,061 2237188 217323 8873 1,193,061
Aln(pop) 1832 -0.00123 0.02299 -0.09324 027812
Est. 2061 19276 18508 1,108 116064
Aln(est) 1832 0.06354 0.11782 -0.07954 0.82286
Mfg. LQ 2,061 096716 0.74915 0.04856 3.27237
A(Mfg. LQ) 1,832 -0.00003 0.06375 -0.42991 046479
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Table 6. Spatial specification diagnostics

Panel A. Spatial parameter tests

Test W matrix Estimate z
W e 02623 (0.0436) 6.02**
w, 02198 (0.0312) 7.04™*

(
(

W, 03323 (0.0472) 7.04™
(

o (Spatial lag, SAR)

A (Spatial error, SEM)
Wy 02408 (0.0334) 720"

Panel B. Wald tests for SDM specification

Test X2 d.f. p-value
H, SDM=SAR (85 =0) 2154 7 0003
Hg: D-SDM=D-SAR (8 =0) 2469 7 0.001**
Hy SDM=D-SDM (z=10) 18.29 1 0.000%*

Notes: 1. Standard errors clustered at the region level.
2. #p<0.10, *p<0.05, #¥p<0.01.
3. D- denotes the dynamic specification.

oF B oA A7 A (A)7F 1% oA f-elsted, 2 =
Hol| T4 2T} @245 2R ] F7E 2JEAo] FAlo EA4
Fo] gRigit), 448 FAL A7 FE(Wp)olM = 22 A8
o] =&Et}, Panel Bt Wald 28 ZA ol W2 23 A8 F3jo]
t}, SDMo] SARZ ZoFerh= F57Hdo] 712kE]o](p=0.003),
SAR dj4l SDM Aeho] g3t 2] SODMolAe 22 4
o] 71Zt= W (p=0.001), AR} FE5H Al5(r) e AFTHIE
71Z+=]0](p<0.001) SDM th4l 52 SDM o] gzt
ol/de] Al kS F6l 52 SDME FEF L= Aes)
o, 0|8} =74 A1) dj42 o] A4 TS AN = FPHct,

(Table 7)& FA&T 2 Model 1~4)3} Z7HA 5 g
(Model 5~8)9] 11852 374 ZatE 53 Bagic},

1AE} 7% B (Model 1, Model 2)94 GRDP A7l
gk -8t Ad 2 212} 0,08422) 007392 1% $-Fol| A f2l5}
A 49}, o] 2= 771 E(ZHEE, 2005 0.36~0.40)
9 3o o] YA g (1AE - o1, 20208 0.42)
] o 22olr} ol MAUP AA|1Y A2 QI 27133
o] AA Hel(Openshaw, 1984)7F 7|2AFXTHA Tl A
= AAR A A, &9t /EEA S48 7] 1Y
o] A NQL& rEu= F7HA whgo] 285 AR olsjd
thBlanchard et al., 1992: Kangasharju et al., 2012). Model
37} Model 48] 77 352832 B BAZH O {9317 &
2, ol 71E o oin] AdiA Zpo)7t AEER] 35S ov]
TR A FEAE A R AT 4 gl 2
zjolo] Bz AL =32 spM 7|Hte] dHA| vl Bafiel 4
A7ol|A o]Fol At

AR 2¥Y A nAan 230 duE S¥E
FABHAA F7t EAE YAHCE FARRL, SDM 9 &2
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Table 7. Employment elasticity estimation results

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
0104 0.104™*
L AlnEmp
(0.0238)  (0.0242)
TP 0.0842* 00739 0111* 0118™** 0.0667**  0.0867* 0.0649™*  0.0888*
Aln
(00205)  (0.0204)  (00519)  (0.0420)  (0.0200)  (0.0426)  (0.0194)  (0.0438)
0.00272 -0.0229 0.00111 00113
C2 x AINGRDP
(00599)  (0.0492) (0.0501) (0.0513)
-0.0305 -0.0635 -0.0289 -0.0425
C3 x AInGRDP
(0.0605)  (0.0523) (0.0525) (0.0519)
-0.0427 -0.0474 -0.0222 -0.0194
C4 x AInGRDP
(00591)  (0.0528) (0.0518) (0.0532)
. 0.00366 0.00413 0.0282 0.0351 0.0143 0.0197
Aln(Population)
(0.0674) (0.0671)  (0.0625)  (0.0623)  (0.0768)  (0.0767)
0.424** 0.425™* 0.458™* 0.458™* 0.438™* 0.439**
Aln(No. of est)
(0.0357) (0.0357)  (0.0390)  (0.0388)  (0.0405)  (0.0402)
-0.0932* -0.0925*% -0.0809 -0.0804 -0.116* 0.114*
Amfg LQ
(0.0507) (0.0506)  (0.0495)  (0.0492)  (0.0579)  (0.0574)
0.290 ** 0.287** 0248 0.244*>*
p
(0.0442)  (0.0445)  (0.0450)  (0.0455)
0.0413 0.406* 0.0525 0.496*
W-AINGRDP
(0.0454)  (0.213) (0.0478)  (0.209)
-06513* -0.608**
W-C2 x AINnGRDP
(0.242) (0.245)
-0.350 0431*
W-C3 x AINGRDP
(0.231) (0.228)
-0.387* 0477*
W-C4 x AInGRDP
(0.231) (0.223)
) -0.362* -0.309 -0411 -0.351
W-Aln (Population)
(0.210) (0.218) (0.252) (0.259)
-0171% -0.155* -0.148* 0.127*
W-Aln (No. of est)
(0.0666)  (0.0666)  (0.0614)  (0.0612)
-0.150* -0.145* -0.225** 0.214%*
W-Amfg LQ
(0.0684)  (0.0672)  (0.0776)  (0.0761)
0.0341™* 00169 00341* 00169™*
Constant
(0.00241)  (0.00255) (0.00240)  (0.00254)
Region FE (0] (0] (0] o] 0] o] o] )
Year FE e} e} e} e} O o] o] o]
Observations 1832 1,832 1,832 1,832 1,832 1832 1,603 1,603
Log-likelihood 3501 3737 3502 3737 3771 3775 33567 3362
R? (within) 0.336 0.486 0336 0487 0412 0.408 0437 0.432

Notes: 1. Standard errors clustered at the region level in parentheses; *p<0.10, **p<0.05, **p<0.01.
2. Wis the inverse-distance spatial weights matrix (row-standardized), and p is the spatial autoregressive coefficient of the dependent variable.
3. The spatial econometric models (M5-M8) employ the inverse-distance weights matrix with a 55.6 km cutoff.
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F(Model 54 GRDP H3}7} 318 W3l v]x]= FTH )
0.067(p<0.01)2 veh}ir, 37t 271319 Ag(e)E 0.290
(p<0.01)22 f-ojuldtA APEEr), & A% A7} Model 22
0.0739 tfiH] tha A% 2L P aY Byo] B x| fiz
81 37 mhgo] p Fo BelE9leE ulgitt, 53
SDM ©4¢ ZgModel 7)olAE AlzF 4505 Al ()7}
-0.1042 19I5l (p <0.01) & A79 53 F27} FAH R
B8] 2Ao] YTt SAM,e] Avks BE nyofA o
TEA vebdth, ARQA] 4= $7H89) Al 0.43 WIZ 1% 4
o)A frolate] Ao a-go] 2H 3 Yol AIA AeiAlS] g
ol 2 A A2 YAAS Hshe &2 avE B
of A2Y EZF 292 =F5 A (labor hoarding) sfefje} 4ot
gtk 3H, 2 myo] A3 oul= 349 foA R 71
3 A v BaE 53 Y uge vt 4 glen, o]
ok oA 24 BAE?

(Table 82 53 SDM®] A &S 27H Av} £3f <]
of ule} 1 A3kg B gtcHLeSage and Pace, 2009). 24 &3}
£ A7) A9 Yl GRDP 43| 318 ¥h3-2, 7H a3k |
Z|Y GRDP A&o] QI AY 18] vl 37 BgE, ¥
k= £ avle] o 24t A A Aol WAt
g9 73 9L 71EoR AdEn, Bt W) A=) &
ZHuks-g, A7] A= AR A7) 397 =HE A A
2 ukg-2 Al

A FE2 Tt FH A (Model 7 7I8HE B, @] F &3}

Table 8. Marginal effects decomposition: Dynamic SDM

Q Short-run effects Long-run effects

% Direct Indirect Total Direct Indirect Total

Al 0066 0093 0158* 0059 0080 0139*
(0.019) (0.060) (0.062) (0.017) (0.053) (0.055)

- 0.099* 0689* (0788** 0.088* 0604 0692***
(0.042) (0270) (0277) (0.038) (0.236) (0.242)
0101** -0.106 -0.005 0092** -0096 -0.004

©2 (0.026) (0.148) (0.153) (0.024) (0.130) (0.134)

- 0047* 0096 07143 0043* 0083 0126
(0.028) (0.094) (0.097) (0.026) (0.083) (0.086)
0071* 0056 0127 0064™ 0048 0112
(0033) (0.149) (0.154) (0.030) (0.131) (0.135)

Notes: 1. Standard errors clustered at the region level in parentheses.

2.The "All" row reports the average elasticity from the single-coeffi-
clent specification (Model 7 of Table 7); rows C1-C4 report clus-
ter-specific elasticities from the cluster-interaction specification
(Model 8 of Table 7). Cluster-specific effects are defined with re-
spect to the cluster in which GRDP growth originates.

3. Cluster-specific effects are non-linear combinations of estimated
coefficients, with standard errors computed via the simulation
method of LeSage and Pace (2009).

4, *p<0.10, *p<0.05, #*p<0.01.
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Table 9. Wald tests of cluster-specific marginal effects

) Short-run effects Long-run effects
Far Direct Indirect Total Direct Indirect Total
ClvsC2 000 618 576™ 001 623 579*
Clvs.C3 101 390" 436™ 097 392™ 440™
Clvs.C4 030 485™ 4756™ 028 487 A477™

C2vsC3 2056 1.61 079 208 164 079

C2vsC4 054 052 032 0.56 0.63 0.32
C3vsC4 031 0.04 0.01 0.31 004 001

Notes: 1. Reported values are ¥3(1) Wald statistics from pairwise tests of
cluster-specific marginal effects derived from the dynamic Spa-
tial Durbin Model (Model 8 of Table 7).
2.%p<0.10, #p<0.05, **p<0.01.

0.158%} 7] ¥ &3} 0.1397} BF 5% 2olA f-2J8fct, 1
L ol & #affshd A4 avk= @] 0.0663 7] 0.0597F 1% <+
oA fefeh Wk, 7 Aaks @719 7] BE SAACE
o3t gt} W Ao B Ao F3H v A4
o2 AHEA| o= Aol

3 E3l(Model 8 7|¥H ATk= Bate] )& ZRA 02
AeAistA ket ot AA HAF(ColA 7] 4 &t
0.604(p<0.05), &7 ¥ A7} 0.692(p <0.01)2 AF=H, F
a9 oF 87%7+ B9 spilloverollAl FAsH= vl F27} &
=, o= C19 GRDP Ao A2 A 1§02 HFE=
APEA 27 SAFCE AdEE YuiRit, v g 2E
oA A7l 7P A= SAACE fosA] ghon, @)
ATAE T mgo] BlEo] C19] AL T A7) =
FollA Axrsict, $HH 471 39 A3 A= 1 A7} ulojs;
of, 77 7+ 2pEste] @3o] A7) AY AH whgo] opd 3y
spillover 92| Zpolof] US-& AAlEc}, A P oA
Az AEo] F-o5HA d ks AMA B spillover
o] A9 v|djHo] A7) A f3k2 Y= o] LeRt ATelo]
3 £ollE Bl A"

(Table 8)of|A] #&4 v]chA 2] 5A1H §-21/32 (Table 99
671 == ol digh Wald HAIA AFEt CI1T HE BEL
Aol e HollA] A7) 74y el A7) F A7t BE 5% £
oA 2pEsEn, 7] Aok FY sfjEo] AxstA f-A1E
t}, o= C19] A3 spillover?t Tt HFR 4] Zpo|7} opd
AR R AEsHE o §AYS nlgit

A Aol AT Aol BE AoflA FAFLR felsiA]
ofom C29C3, C4 A% 719 Aol d7]et A7| BE A4
oA -2JetA] gtk 2 A APt Jehdls 224 23 58
2 C1o] 92 BE 3 FAFCR 7F8lA s vdd
Fzo|H, C1¢] 284 spillover= ©719F 371, 7] a9t ¥
el B AHoflA AstskA YEErt,
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V. 28 A AMA

Ao o9 g o]A G2 thro] AP AA =9
Eo} grov, 3= A= 22970 7|12AAGAIE e ZEPE
A AR 233 A AT 23S At 2 3Y
SHa(spillover) ¥/ AEgH B4 E2 o) &7k AAIE vt ¢l
ok, &2 e BA - A A 28 FRE R ohEE A
F2HE ¢ 2H(CL: dire ZA 4%, C2: U= Aujs
3, C3: a9t FHEY, C4: A2 A% &3, 53
SDM 7|8te] Al a Eafot 4 2l A4S adste] 23
3 -geteld ApEste] 23S AEsiyct. 24 2] #de
o 9ot A7] A9 GRDP 479 AH 18 Ay
€ =3 734 T3 Ruzo s AFsh, U2 A Ygeey
FY Tg2 FAEE v F R o, o] g 4ol §
= A =FARY 244 BEE aopst, oS v 7H4] S
ofl A A2t

AR, 27 219 GRDP 433} 3118 74e] 23 A= 40 &
3 B FAZCE folstA ARdEr, 24 7 A A
9] Aol BE AE FANM st gt & A7) X9 AR
HAYUYSS 23 734 738 HHAog 253, ol=F
A ool A=A 2 FHANAE 27| 2| A FX2] FY
7 oo} HEFE AARRIT,

A4, 24 Tt Aol 3 wg Aol ATt WEks] 2@ Hc
A 229 9 A4 Bt T 5= FAACE {9
514 ghont, A9 Halls o] folsHA] 92 ARt AR C
9] 4% ¥ A e 2HEY W E= Y FAFPA &
o] Aol ojsf BAE AYS E8dict, & B AHolA
spillover7} -2J8HA] A= A] 982 Au7} spillover?] FAE
Qlu|gh= o] opyzt, widf W] 2 ax5o] HolAl
el 23 3k 2ol AAE 7hels Ao, & Aol A
2= 2 71 Fel uddE AgEe s Addit C1g gE

< 4 Al9] Ajol= @710 7], 71 Ao F Aol B
< AgollA 5% wEellA AEstEy, C1 7] § &3] oF
87%7t A shgollA YA, ol= C19 4% a7 3y =
FAPAY A2 A Ao E o]ofR| L 315 Quljirt,

AR, 230 Aghg Aol T 7H4] &R wiglo] Eeld
o}, AlAF ZA7139 Azt 9 REE APEEo| BE A
A7) 237t ©7] Ao of 12% WA R ol 53
SDM A& F3) vl24 ©7]9 3719 22 APdo] 7Hs3fid
< ouigitt, EZF GRDP B523}F Bt 2 FUA 2E8t 3
o &9 Atolofl A €49 C29) Y1 HA o] YER, C49) A2 -4
AHd Ao 29 C29 =F HF AB|A 2= AE 249
217t 52 SDM 719k 37] 23 anre] 54 WEdM=
A=A YERdT

YA, gt 7R 71 o] 3 oA Hargd 29
A7 T 2 A e v 21 F Y S REE R
olw, C13 C29 4 A BAIFl 671 & 5 73 2A Ald
g, ol C271 9 B9 w5& WA E 78S A8 A
YoflA) ARSI, 1 842 H34 2] 2peof| FHg Tt

oo BAL &= A9 =FAIF A Y A7 58 w4 A
g 9| olF 722 HTE oS AXRI A vAYUE
o] ZE FRoA EER o AFJch= A A7) AY A
A-3-8 QA et RE 2R $50E AT A Y2
Qujgict, FY wgo] FAZACE AdEE #32 C19 3
Hu, gE 2E AR A7 A9 A adke FoskA &
SIEE 7] A A7 £X9 A ooy} HEH, A
59| 2HoflAl, B9 sy dFY 28E 23k 33 999 A
W3} 84S AARFHT6dtling and Trippl, 2005), C1of o
g Y2 2] Ay D97t obd FY =FAE 29| WA
A& Ao} AFAA| A A dEstof] 23 & 4 3 C2
e =5 HoF Au|& F2o AT 27| A|Y i &2 7
3171 Agheiet, C3lde A a3zt o 23 oyl 713 oFst
A A Echs oAl A7) A|Y 47 S 3 A2 AR}
9] 373 B3 A% 2 =555 7N 5] 2YE a7
3 (place-based policy)o] ZE3}cHPartridge et al., 2015),
C4ollAl= ATy ehisel A A4 Al A E 7Hs5i

£ a7 2 7 SAE U= 2A, B7) vldAdAdS
2022\ o|F Fx W3S FE3] HIYsA] Z3lict. 24, =%
AE FFRBAE do AFsh 7|2AAGA 29 E42
MAUPOIA A4 @THOpenshaw, 1984 Kangasharju
etal, 2012). & 9= F7H4] J528S F24 SDMQ 53t
AR oz YAH o g FABI oY, $2E B functional
labour market areas22] &4 T A%k FoH Y £4
T4 A9 84 BAE g7 Jdoe & A B A
oA 7HA E FY vhgo] A Hu S 2 29iE Fel
Ao AEsrhe HolA = XY =FA A F
A 2paskE 3 ASA EYE A

T AAE MEt2 XE 7HEM0) s ZF=QIC 2020 7I1E AlGe A
Al BHYR|(2022)8 ZaGHLE A2 AZ AIE AIE0| 2015 (EE
2020H)22 HBtE| MIBA| & AIE(2013H)RE9| HEX01 AlA
o &) 271310k 0l0f 2013ARE | AAYE Mdsks 20154
7|E AGES FENSIQICE B & A2 71EE (2015 — 20201)
Al ZHBZA MIX0E X, OXE SR4M 2 8| S, 3=E
ENYEF HE0XE — 11D, AIGEX|E Y FAREY 7§H0] SAl
ol o|2o{Eoll w2t S AH=o| H= GRDP 20| Alolste] B 7t
HAPt E7Hssit,

2. CH X&e & 7H 2M4SB) & W EMESW)e) H][CHIKESSB/
(-1}{SSW/in-WH= Fel=od, 30| 248 28 W SE=7 dsia
o Zh 22|20t =88 oln|sict
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&3d-dYE

F3 2 S BE APIY BH4E XHz0 14 A= Eellz2 ARSI 0|
= 4848 AnEnp)el HIFANE AESE HAHESEM JHYEH
YES =Mooz Al | Ygtolct Hel2 AY ZuE 2H, E4H
2= In[Emp)= LLC, IPS, Fisher-ADF M| 248 250 M £ 4 A Y
0| AELleLip=1.000), 12} X2 T HAM0| BREQICHRS
p<0001). 34 S INGRDP)2E SHES: IN(Popl2 4-&2t 1A &}
B 2T MANE 53T ARE| 4 nEse ©7| iE(r=0)0| Z#d
= 2 & FHell RF0IM TRIE K7t 712X koLt B os
A Yy X0l 2E BHAE SUSH 1R A2 FEZ SY5I0 At
23it,
TEN(HE 2| SiAE)2 GROP, FYAL 4= AH 4= & X 72
S B4 ot B2 e 3 Miehe 7MY 52 UN £F8
HOl= 2 ECR, Ot 2 Ento| Bty XI0|8 7HE kst AlHE 4
QM= Hlm J|EoR M Hisich
FHE 40| EjINE A2 ME8 SalME 2elEIec) £ 42
471 ooz SithE 2P CH K57t 26(2 LAshe 0| A=,
Kaiser 7|Z=01) 2fst 371 MH0| 23 s SHOIME XIXIECE
Z6, & (k) CH Kl4= 2900 ka(137.9)>k2(130.3)>k5(127.6)>
K7(126.6)>k8(1255)>k3(125.4)>k6(124.9)>K3(122.5)
7. Fak 2|2 1905~Z|0 24698, 25 p<0001
38 X SDMoI| Wy 71EA| BiFS MBS AN &2 dut o2d shis
0| MEHR| YAlis FAISILE S| F717F SALT FE AE R0
9] ROIME C1 -C4 4ol BHYES &olsiict
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