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The Effect of Industrial Diversity on
the Unemployment Rates

Kim, Danya*

This study is to investigate the effects of industrial diversity on unemployment rates in order
to establish an appropriate regional policy. For doing this, this study focuses on the relationship
between unemployment rates and industrial diversity at the small-scale regional levels. In order
to measure industrial diversity, this study uses Herfindhal-Hirschman Index and includes jobs,
population, and regional characteristics as control variables. Particularly, this study employs panel
model with time and regional fixed-effects to account for the spatiotemporal effects. Hausman
test proves that our fixed-effects panel model is better than the random-effects panel model.
Findings show that industrial diversity can decrease unemployment rate at the small-scale regional
levels, but their relationships are non-linear. That is, as industrial diversity is getting higher,
unemployment rates are likely to increase, but after a certain point, unemployment rates are
likely to decrease. Our results suggest that although industrial specialization is very important for
improving regional economies, diversity strategies also should be implemented simultaneously for

sustainable regional development.

Key words _ Industrial Diversity, Unemployment Rate, Herfindhal—-Hirschman Index, Panel Model, Fixed—Effects

* Assistant Professor, Dept. of Urban Design Information Engineering, Sungkyul University



A5k, 2)00) Aol BE AL A0 R SASIE A7) gtk whebd @ SR §
o 54 Al Akl S8h7IE Aol AAAAE AT 7P EgAlel woleka 3 4 9)

t} (Simonen et al,, 2015; Dissart, 2003). o|#A] 3} A 402 A AR A7} 4351 =
HAZE 287187t e E o] s Ao AR 7F SRk, AYEe] Wokkl= Ay vrehd
utebA] AEAQ A AAA Aol e ESlS SR A 9S WA= Aol shA|,
A A7 A7E E3HE Ablol| oEahA] =H ARt x9] thefdo] Wolx|= Thdo] A7t S, o]g A
ART20] Theldo] HolAW A7-AIG £74717F SRS o 531 Aol FUXA W A9
AAZE A EET] 4 Y= YeAlo] olr|= EA|7F EHSH) (Wagner and Deller, 1998; Malizia
and Ke, 1993).

2007 RERE AJZHE, AIA7 71 3A| (Great Recession) @42 A/GHE =5A 49 %7%‘
ok 2|55 7PAST B3], n=a 2890718 200749 8YRE 20108 129 Atolo] n|=e] AAES
4.6%00 4 10%74A] S7HA1719, vl= egAlol 2 718 E5|d ozt (BLS: Bureau of Labor
Statistics). E3F, ol=igt AAI91719] AR = Mool AA AAHA7 g4 HEE AUt 7

A et 453 wel o]t ggittl, BHE Ao wlsh AGFA B AAE A5
AZAT 22 B AL FHOR AQUATRIL FHE Tolgdek 1 olfE HAAL R A
F2o| W Qs AR L& ABNAS] A A, Fgolt REAIC] Yo

FAlof Q7] wjZoltt, mekA] AGQHA T AEL o2t Y7E FEskL, EokA] EAHE AA7] A
ol thAsl7] YeliA= A GAAS 3 TR 9] EA4d4G ol oletA] Tar, oyeke} & F Q7 Qlokar
73z3]) $kk (Siegel et al., 1994; Kort, 1981).

AN 7O B T2 nlE Bgaele] A4 oRlE AGAAE Fu A AR o)
on], x|ofo] thi] Aohbr|7bt o Alzbo] A3tk ERO|E HA] ABAIAE JMOR A
ofo] Aarstel7] T A7t 58S FAAT, 19804t o] AR AFAAAY Ao tE

ZO|E| AgAR4tY] 78‘1&4340] ofstE|7] AlAetlaL, o|= QI8 AHGAE wAs] AEstt. A
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ojx]7| k= gte}, 53], 7P AA ke W= Ao AYEY Sk & 4 Qloh

sl7] 918l sfelol A= oln] Abgdatxo) the At AAES] Aol Bt thFst Atrh X ol et
(Watson and Deller, 2017: Basile et al., 2012; Izraeli and Murphy, 2003; Simon, 1988). HHHoj|,
WO A= b pEsih WY A7t mIERE 7R 2 ol IlolAle AAIE $159
A o] F5 o|F7| wlwoll AHABAGES A Abde E3HA7]= e A qEdo] 1Eyy
of 27| wjzoltt,

ATFA R S0l B, oAl 7he-El (county)d ©912] mA1A] AT A7t 58] £
b, ol Al= AAET 22 AAIE AHREC| AlFE R SAEA] E507] gl wlAlF
S| R3Ysh=tl| A7} ZA ket wepA T1Eeh AeE ol A FH B Al A9
A7F FE5 olFstth, AN, A9 A= B dE s 24 AR SFEHAL = Aol ddo]7]
ozoll ZF ARA @9l = A5-E M & et Qo) olE Sol, A AAE AE sEsh] 9
gk date] GAo] AAA| 912 AlitdtE = FA017] ol ARAE AE7F et Alolct, et
A, Al ©919] AAE 7Rk R 3 AFEA At 3 A GAAS] ke gk Kot Aslgt &}
27FE 5 Qe Zor dddn ofof, & Ao FAE, AT @9 B A=E e m
Atz o] ot AGEAY] BAE AFHoR EAfE= Aol

i)
<
o

T

ARd2 TheFeR= 19309 1l=19] o538 (Great Depression)0| 35 7|02 X GHA| Hofof Al
A3t ol F sholtt, 1 o]f= EXRAN Ol ASH A9 AFAE dedyt g2 AF7I-HA Al7]ef =2

A £59 Bk ohet HEELY B Agto] Bashy] uEd, olejst BAIS oA djdT A
7He AR AT TS Aololx Fad FAo)7] uhEolth, o}z FHEL xelo] AT
22 tapsieis Ao] AoAAe A7 AslH Fad TRl 228 o (Wagner and

Deller, 1998; Malizia and Ke, 1993). stA|qF AA| 20| thofslr) ojwst o7l 2o olaliA] 2|4



o] et o] 7]ofst 2 9lex|o] Tt ule] SxHo® Wasitt = o] AR thekslr} 1]
A1) b at Ao AdEl VS =7t

ol tsire ta F7HAI ol8Lr Aol 7hsdith. AAe AA

ARl B4 Aol 7Hsgt
EEZF L o]2(portfolio theory)©]al, S, T|A|Al I A o] 738t BHAlo]2(search

theory)olth, EE2]Q o2 A=} o] 53 4hYe S22 A HAR]0] Zh5ojl A q
B71:AG 2747171 g d, s A AR s Aol A dHiatile] Aol WA 7ol
kAL AR REeF, ARRle] whefetE ol A AIAAY 27710 2 9 WAl g A
O Ql&f o FIHA] At o= S9hE A HHT d‘ﬂxﬂ.c’d AGGAPE A E5=A & 4 ek '

Mol £ A} YR BAS umw THolA] Al o202 A EAHEe] Azt

d

OS2 olgs]ofle AlFA Y = 7] w2l Aol

T2, AR vehE A9 A7I-AG AN =

ojef Z2 o]2A Histell, 1Et W AFEolA A th It A ETS A A
Ao Fstaat kEsigict 29 A= McLaughlin (1930)°] <J3) F=dom, w16
N =AE gor D8uF 37U ¥AS dustast it Tress (1938)= =<
O 2 AR thef/do] g ol drinkg 7]ofsheAlol wdt A-E NSkt A7dIE

71o8ls e A o, 035 et aes W
A A7A EdE op7IRtehal FA43IGItt. Florence (1948)%k Abl7-20] thefdat A 9784 H84

Apololle 2 VAL gleH, AYESMdE S5t A9 S0l SUekAlE Skl

o]ef= BRI =, Conroy (1975)= AFAT-29] T dol A19A4AY] M8 5712 &= & A
SALo® Hojglom, Simon (1988) 9Al, =] ZAEOIA AFYT29] theldo] Z7Hdas 1L
Lo o] 27 AL AZATE B8 AAIEHIT) Tzraeli and Murphy (2003)-2 1)=& thAre.
2 ARl thfdo] 8IS ST AE HAFIAITE, Al vhefd o] 25 kAol
© & 7195 SHA] Skl skt Mizuno et al, (2006)2 &g ez A5 sl
o, Ao A= AT thefd o] a8 Aol 7]osHA] Hete ASA o R HoFsinh

B} 2 A5 AHEH, Basile et al. (2012)«= olgg]otE o R 3 F 7R =
2 A9 8RS ABHA 7= W, ThF2 s A Tlol 71098 4= gl

E

gt Chiang (2009)%= Hivhe thdo = ARIF20 TS HYES Het 79T
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£ 88 A=A o7 HolFeth Watson and Deller (2017)= u]a EAIE tjAro 2 20000 &
WS n]= 4 A 917] S¢t ARG R 9] A2 A H o] APES WEa 7|o3leE AR B
AT}, B, Fu et al. (2010)2 =1 BAIES dAC R i g g8alo] A5 st

=23
d, ﬂﬁ%ﬂ EEESRED uwoov o HAEE FAT 4 Urkn sl

o 94
2 goR MFHoR HolRgth AU $YY (1999)S Aol AdTRI SRNYOR Sa
2 39 AGBAL 43 ¢ QAR 1§ B F713 4 ok gt Frd-au

2 Wt B3 SEATNAE F49 Q014 167) AEARE B8 AGTRS] paol |
oo AYES UFT 98-S AFHAS Fo) HolRgith, ook 2 ATolw Bska, Fhe] A7
L ARo] PR Q3 AU AT W AEE A7/ hiRolglm, AT AU AP vl Ech
A Rao) 4ok A, X9 AANRS ek Bus sjeps] s Hek A A e A

2 A= A=e WeR $AACNA AlFshe ARE AAE ARE B8ste] d7-E5 AT
o 53], AYE, AE 28Ae, AR S ARE THE AFE AT SAHNA Al
S AR7F FUHA| HkaL, AGAITe| Batt Mesol 47 v
7] w2l A=E 58kl 7hsslhe 2 ;ﬁ% Aok B}, S, Al A
2 =1 Ale] LER] agty] wiZell, Ak S
El 20189 6\7Fe| AmE ARGSEaLA}R St Al E A
AL HlolEE o] &3t AgARE FA SGISOIA Aledhs AAT ©1e] 184
Z ghaksto] ARt

AR ARE AT Helol/l AN, HAT9IE 24T WAzt Uk T ol gk
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Foixe] A%, T a9le] ofe] PFLAS EYSH 57t U] ] olejd F 9ol PSR 7
0l 058 Bedo 47k ok, ol =AY A9 FAT oAl A 24

5410 o) R0l A9/t B 7] tRolek, et Aok F& FHOR RS 7HFHte] £
Ak ek G, BAeIA AL AR T ol AgAE HrjoR Frrt
A B4 B (bias)E DOA, FARMA Hefl EL i St 9] ol

ol Aol ol &850 ket w3, ki A
Hoh g2 AEeS gHE 5 o, T2 A9 AVIER gHeRsiA #5T  laL, WaeEtY
4 (dynamic)#AE F4E 4 SUeh. 53], A% o|ddE A AT (fixed—effects)2t SHEa
(random—effects)ol SJsiA] A H W= 4= Q7] whizol Bt Jugt RYP5o] 7kttt wabA
2 dolMe e nyg oA }%é‘{ A5 (Hausman Test)& ©]-8st] g oo} SEaI} LY
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2 A5 HAE AbgreiAol A HAAE nAE Gl W AFATel7] wol, A9E A
Aordd A=m7E Basit), dubdor ARG ALEARS E8EiA AR AR AEshe
g, olu) ATt AeE A4Sk HRole ofd ZFA7E Qlek o1& 5ol A+ A > (National
Average), 3|HEA$(Herfindahl Index)2} sHE—3]4]9F X|4>(Herfindahl—Herschman Index),
AE=Zu 24(Entrophy Index) Fo] vt & dAfolA= ATt HAE AolA 7P Eol
FEEIL Q= BR8] 4W ApE ARESte] TS SA% SHE-S vt A= ohaat 2

o AFEE 4 9tk

X1 Ao AR A ol A1) i8] B4} Bk 0%

N : A AR

ne
rEE
»
o
U
s
1A
o
O,
s

F3t D45 5G] B34 Wobd 4= qlrt, sEAIRE Abglo] thefst &

AL aiA] o AFYE Ao thekst HeA] o tiaiAls G4 ql7] dizell ol Ar o] 3t
ESH & Qlvk wEk AFAES dubE o g AJE Aol ARdThRA A4} Ak

E3A 42 3 ARl 2} (Simonen et al., 2015; Fu et al., 2010; Mizuno et al., 2006), & ¢
Toll A= v 2 AT Aaeiinto] ofet AMYESIA| = A ARSI E THE ol F
sibs AY9Eel ¥ vAE F83 805l st A9 AHAESE Hol7] wiEel, 1 &y}
£ A Sigteltt, ARIESHE 4M&sly] flalA gt o gl YA A4=(LQ: Location

Quotient)E AHE-3ITE,




Ej =29 jAijle) & n8At 4
E; =99 % 184} 5
E; = 90 & ngA 5

AFATHIA Ao A SRR o] fjof= X[ 8] AdE] FIFS vAE HeESs AYATE X
aste] ARG, A 9] 18 0] AAE

129} A (economies of scale)E 18] UAIE 7Fa/do] wobAlA “‘ﬁgol Solx]= Azt dAygth
(Mizuno et al., 2006). 292} A7Fs1F i eSAR2] 5tk (labor pool)& T 2, A
ARSI 7L 245 71959 Y-S fEal A 9e] AdEe] Folus At Qlrt, vhA, =9l
AF7F W55 =AY e Aasl dY9Eol S7Fke a7t Yehdtt (Watson and Deller,
2017; Izraeli, and Murphy, 2003). 3}A|qt, -ajubafe} o] woleltyF WS AW A9} ZHE %]
Aol Az eI 7F AR 812 ¢b7] wle] AdEoe] 258 WA vehts A W
Az}, o AJR17E BEaE drtdor HQEo| SR (44 9, 2014). ol=, \AHETE o4
o] HEol W7 wiZel vehts ddate 22 igtolt), A9 S e AR AYEl A
= E}E FFE v 4= Aok (Fu et al,, 2010). 9l 01, 717} stgdte Al7|odl= AF9 9] S3t=
7b =545 Aol 2Eshs A9 AYgEC] EA Uehhs kel ok, W, 7171 S2uol
=AY E-TZWFJ} s AYE] WA et Aol l71= sht), webA Abgle] 53t H=

© A 94 545 Isid 24D 287t Sl

PrL
rir
rE
=¥
hu
fd
(e}
Ji’
)
52
to 1
.
J
N
o
i
2
=

1. 7134

Ao AMgH HEES] 7|6 BAIE st 201395 2018E7HA] W=t Alttoll A ek
AAEL] Ht2 1.98%% ekttt g3 4ut A4= AR o] FdS gHsh] s 21
2 Hgksto] AMgslglon, 2w} x4k 19,122 velgt Ha 1855 93,9519 2 LpEREO.
o, A7FsQlTE 162,913 = Uebgth, 1283 A7ks 999 e 65%% UEhgen, A

flo

31

Al

-
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AP0l Aol = 74 217H O 2 UERGT) 654 0]AF Q3= 33,8091 o]0, x| By ol
253,274 0.2 ebyth, 1007k 3e] Al A9 2%%th. AV A= AZY, FIREAY, A
29, o] 22+ 0.89, 0.73, 0.99, 3.25% LERIT]

(E 1) 71857
Variable Mean Std. Min Max
HHE 198 127 0.00 710
SITIEE2K |4 19.12 258 14.31 25.97
k== 93951.29 171940.30 3725.00 1393832.00
MR 152913.30 291432.60 5544.50 2171668.00
URt2| CHH| MA7ESOIT HIg 0.65 0.15 0.32 132
0 MATESQIH 74217.07 144132.80 227150 1082416.00
Lolely 33800.43 56293.88 197250 567603.00
Q7 25327460 466994.50 972450 349321300
(‘ﬂi‘ﬁ(;:)la? g:)g) 0.02 0.14 0.00 1.00
lg(R=%) 0.89 0.59 0.04 253
la(FIREAN) 0.73 0.36 0.25 2.90
lg(AfH]AL) 0.99 020 0.44 1.79
Iq(1RFAL) 325 557 0.00 65.77
Observation 942

S UG- 4I A= AR 0 2 TR o] Aol Stk AR e, &, 2Eluete] Al
T AiTrEAleE HAL gotAle FAN 9L uigteh tht, A SN EAbFAlE AL
Ariafaix|geo] & Wdto] gl AR et AREL 20174 o|F F7lske FEE LpEpton,
QRFAAE AT o 2E FAA AN U] T7Iske Bgol Uepiith &, 191& 59
A A A AAET ARIT g Agtel webA wgksy] o]l sl EAo] ofuzt, wid

Tiok B Qo] 3l wgel slug-slau A4t A Eue] PAS Uel Tezolr}, =1
RISke |- al4IT A4t AABT H(+H)) WAZF A= AR Ueideh, s ARUA} of

SRS 457t FABSE AATE Z7PIH, AR5zl A thal 7
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=
Model(1) Model(2) Model(3) Model(4) Model(5)
033011+ 0.75919%** 190648"* 156048+ 151166™*
SHEIZ-5{4Et X|4
(0.01131) (0.11913) (0.31070) (0.33368) (0.38345)
Sl s{alot K —0.02840%** | —0.02179%* | —0,02331"*
otl'=—o 1 Er
=TT (0.0071) (0.00771) (0.00753)
e —0.84640%* | —107082%** | —215680"* | —2.36261*
NS
T (0.24985) (0.25416) (0.45077) (0.61141)
. —0.00004™* | —0,00003"* | —0.00004™** | —0.00002"*
cTeE (0.00001) (0.00001) (0.00001) (0.00001)
SAT5TAE | ATI002% | —B.0B06MF | —656652"*
UX}2|ChH| AT SO HIE
(0.26600) (0.26399 (0.60809) (0.61765)
01 MAzola 0.00008"** | 0.00007*** | 000009"* | 0.00005**
ceTes (0.00002) (0.00002) (0.00002 (0.00002)
woloi= —0.00001** | —0,00002*** | —0,00002"* | —0.00001™*
o (0.00000) (0.00000) (0.00000) (0.00000)
el —322179"* | —3.42377%*
Nt
(0.41729) (0.42575)
kokk kokk
el Ciol (151002 0]l 148414 159552
(0.53314) (0.52001)
KKk
— 05128
(0.11803)
0.73245%*
lo(FIREAH) >
(0.11874)
0.44593*
lo(AH[AAA)
(0.23356)
IQ(1RHAR) ~0.0067
(0.00529)
—450006™F | —223316"* | —11.36481"** —1.12408 ~0.46096
cons
- (0.21808) (0.58183) (2.35880) (2.56044) (2.50740)
Fixed—effect (region) Yes Yes Yes Yes Yes
Fixed—effect (year) Yes Yes Yes Yes Yes
Number of obs 942 942 942 942 942
Number of groups 6 6 6 6 6
R—square(overall) 0.4808 0.5038 0.5075 0.5315 0.5508
F—value 809,77+ 187.60"* 165,66 1487 112,529

Note : ***p(0.01, **p¢0.05, *p<0.10
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webd, mE5S ZNRo R AAAG AL SHES Ak A HBL-SAR A4t B )y
FUA Ao Uehon], 147t F7H4E UYBE Z7RiE Q44E0) Avkel thl S
WA A0 etk 5, A9 ARitkpyel F7H4E gl Fkktt 9g4Eol

AU ARIES thA] Fhaels Ao e,

o]

s AdEkpio]l HAES St Ak e 4 Gl

FAMSES ok Theat gk 184e] SR YRR AUES B Bt o A
o ehgrh W, MAFSATY F7Hs A99) AUBS kol EI} Gl ACR vk,
BAZFST FAAE o4l 47} B4 E AYES Foldt A0 tehgr, o, o142l 49

N

Fol Wt £ LrehdS oJuRit), wolel vl $744S AYES Woldt 202 ehgrt,
ol ofuhE, wQlQl Tt e M| Fo] thEAZ} obd A FAEA H 97 g oleid A9
o Ao Hekgol Wi Lehiy] tEel oz HeEtt 249 77l Bobdss s

SolAis 20 ekt W, tEAUss AdEe S/l A0 Uehith ASstE Wl
A n, A& FIREAR, HH]*%‘A Sohert B AGU4E AYRS ZHE A0 et

ol

shoant 4243, BEEIRGE 1 zzmoéol o8 At Ao ekt webd, 1%
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fixed random Difference

(b) (B) (b—B)
SEIE-5142t Xl 15116 0.8158 0.6957
S{EIE-5142t X2 -0.0233 -0.0162 —0.0071
In(T24) 2.3626 2.8959 -05333
MitkselT —24E-05 —196-05 —5.12E—06
UXt2|CiH] MATFSOIT HIE —6.5665 -4.9883 —1578t
O AT ST 5.39E-05 4.18E-05 1.21E-05
cololg —1.2E-05 —8.73E—06 —3.10E-06
In(R114) -34237 29952 -0.4285
CHEAl o 1.5955 14423 0.1531
Ig(RI=) 05128 0.5248 -0.0119
Io(FIREAH) 0.7324 0.6224 0.1100
Iq(AfH|AAR) 0.4459 0.4845 -0.0385
Iq(1xHAt) —0.0067 -0.0092 0.0026

e x2(10)= (b= BY[(V,~ V) ]6- B)
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7F ek &, Aol SKEeE A o > SATE A =2o] ALK
/Jo] Zrzo|AH AYES ThA| WolX|= Ao =2 eyt I ol AE9 Ajioiefdo] AYES
STk S AelE E4jo] A, B AtoA= Qg A Aol thekdo] Hast A

o2 ZAEH. ol diFES] ARAEY AT A LR 27 hiZof 2 AR A ER A
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