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Analysis of Birth, Death and Relocation of Knowledge-based Industry of
Metropolitan Areas in South Korea through Building a Panel Dataset

2P - Aeln)
Park, Jeong-Il - Seo, Yeonmi

Abstract

In this article, we attempt to examine the establishment dynamics in knowledge-based
industry that drive industry growth of metropolitan areas in South Korea by building an
establishment-level panel dataset and disaggregating the metropolitan-level industry growth
by birth, death and relocation of the establishments. We find that the metropolitan areas,
especially Seoul metropolitan area, are the growth hubs for the knowledge-based industry.
The growth is primarily driven by the births of new establishments and the deaths of existing
ones but little by relocation. We also find establishments are much more likely to move
locally than across metropolitan boundaries. These growth dynamics varies between central
cities and outlying areas within the metropolitan areas, as well as across metropolitan areas.
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Fig. 1. Decomposition of establishment (or firm) and employment change within region
Note: Figure created by Authors based on Neumark, Zhang and Wall(2005); Kolko and Neumark(2007)
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Table 1. Coding criteria for establishment dynamics

Administrative district code
Establishment dynamics (si-gun-gu_level)
Y-1 year Y year
Birth n/a entered
Not entered & not
entered
. relocated changed
Continued
entered &
Relocated entered
changed
Death entered n/a
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Table 2. Growth of knowledge-based industry by year, 2009~2013

(unit: # of establishment, {(column percentage))

LIERd Eik= GE 2% Atk

2010~2013
2009* 2010 2011 2012 2013 T
3 Birth(A) - 18337 (21.7%)|13.616 (15.4%)18,568 (19.7%)18,440 (18.9%) 68,961 (18.9%)
Q=
23 Not
(=] [e)
52 |continue| relocated® | - 65,656 (77.7%)|74,377 (84.2%)|74,958 (79.7%)|78.834 (80.6%)| 293,825 (80.6%)
— (D d
§L§ Relocated(C) | - 506 (0.6%) 307 (0.3%) G513 (05%) 484 (05%) 1810 (0.5%)
Q
& -
e | Teml (%iaBkﬂ'g;‘me”t 80,482(84,499(100.0%) | 88,300(100.0%)|94,039(100.0%) 97, 758(100.0%) | 364,596(100.0%)
c o
3 Death - [14320 - 9815 - (12829 - (14721 - 51,685 -
Birth(A) - |17.067 (32.3%)[16,761 (27.9%)21,491 (31.2%)19,999 (27.3%) 75.318 (29.5%)
~
= Not
§‘g_ Continue| Relocated®) | = 34957 (66.1%)[42,897 (714%)46,511 (67.6%)52502 (71.7%) 176,867 (69.4%)
o (0]
& Relocated(C) | - 851 (L6%)| 394 (0.7%) 784 (L1%) 713 (LO%) 2742 (1.1%)
S_rD
cC o it
é% Total &SiaBkﬂ'g;‘mem 47,143(52,875(100.0%)| 60,052 (100.0%)| 68,786 (100.0%)| 73,214(100.0%)| 254,927 (100.0%)
o
Death - [11335 - 9584 - |12757 - |15571 - 49247 -

* Attributes can not be assigned to the start year of panel dataset.
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Table 3. Growth of knowledge-based industry by metropolitan area, 2010~2013

(unit: # of establishment, (column percentage), <row percentage>)

Metropolitan area Non-
Buan . . Sub-total | metro Total
Seoul & Ulsan Daegu | Gwangju | Daejeon area
37,979 9,566 4,652 1,922 3,304| 57423 11,538 68,961
Birth(A) (203%)| (18.0%)| (18.6%)| (18.6%)| (17.5%)| (19.5%)| (16.4%) (18.9%)
<551%>|<13.9%>| <6.7%>| <2.8%>| <4.8%>|<83.3%>|<16.7%>|<100.0%>
3 Not 147,799| 43435 20,235 8,365 15,404 | 235,238 58,587 | 293,825
5z (79.1%)| (81.6%)| (80.9%)| (81.0%)| (81.8%)| (79.9%)| (83.4%) (80.6%)
E 3 Relocated(B)
g z Continued <50.3%> | <14.8%>| <6.9%>| <2.8%>| <5.2%>|<80.1%> | <19.9%> | <100.0%>
§ é 1,188 206 115 46 119 1,674 136 1,810
g‘ [ Relocated(C) (0.6%) (0.4%) (0.5%) (0.4%) (0.6%) (0.6%) (0.2%) (0.5%)
5 g <65.6%> | <114%>| <64%>| <25%>| <6.6%>| <92.5%>| <7.5%>[<100.0%>
s 8 . 186,966 53,207| 25,002 10,333 18,827 294,335| 70,261| 364,596
v Total establishment
2 (A+B+C) (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)
<51.3%>| <14.6%>| <6.9%>| <2.8%>| <5.2%>|<80.7%> | <19.3%> | <100.0%>
Death 28,741 7,260 3,316 1,497 2407 43,221 8,464 51,685
<55.6%> | <14.0%>| <64%>| <2.9%>| <4.7%>| <83.6%> | <16.4%> |<100.0%>
52,569 6,382 3,006 2,041 3,375| 67,373 7,945 75,318
Birth(A) (31.4%)| (26.7%)| (25.7%)| (274%)| (27.4%)| (30.3%)| (24.6%) (29.5%)
<69.8%>| <85%>| <4.0%>| <2.7%>| <4.5%>| <89.5%>|<10.5%> |<100.0%>
KBt 112,591 17,276 8,609 5,315 8,854 | 152,645 24,222 176,867
w e Relocated(B) (67.3%)| (72.3%)| (73.6%)| (715%)| (71.8%)| (68.6%)| (75.0%) (69.4%)
g‘% Continued <63.7%>| <9.8%>| <4.9%>| <3.0%>| <5.0%>|<86.3%>|<13.7%> |<100.0%>
z =
> é 2,116 252 78 81 100 2,627 115 2,742
3 ® Relocated(C) (1.3%) (1.1%) (0.7%) (1.1%) (0.8%) (1.2%) (0.4%) (1.1%)
a g <77.2%>| <9.2%>| <28%>| <3.0%>| <3.6%>|<95.8%>| <4.2%> |<100.0%>
< 3 . 167,276 23,910| 11,693 7437 12,329 222,645 32,282| 254,927
Total establishment
(A+B+O) (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)| (100.0%)
<65.6%>| <94%>| <4.6%>| <2.9%>| <4.8%>|<87.3%>|<12.7%>|<100.0%>
Death 35,094 4,091 1,928 1414 2136| 44,663 4,584 49,247
<71.3%>| <83%>| <3.9%>| <2.9%>| <4.3%>|<90.7%>| <9.3%>|<100.0%>
Aol BrEHst 2 RIEYe] nelspt BiF U & HHEohl JAACE o s QIZAIA AYe
a8 205 ¢io] Qg 2o BUHr) 1498671 0 U] WIS 285%0IAIE B
UHH RAPNAEIAR0] ZHES HE URAIE  HIEE2 199%E AKE Az dujgozm e
o] ZHTAOIA =S HIES HETE $5A BH  ARAVH Aek gl FRsor Sk
TAIRl AEE 37,388719) 41d AlGAIE EES 2 e RARPkie] AHE, HYE AE
NAPZEAHIAY 20 EUiE elrd W ofo] (CO8 2)9F Z20] TJuiz Aof A9 -AE
HIE-T11%, A0 15-496%S 7RI Yok 2 LERIREL (I8 29 9% J2ing AR
ESE XAIEAHIAYS] SAEA] ZY HiE2 B B FYEN HYE Aloole Aot K] Akt
AH-2AEA 73.8%, Ui 87.2%, BFd 89.3%, Ul AE Hoths Zg & + Atk ol A9ER of
[ 724%% LERL HIeEANE sS4 L Az Xols UXTE Fo] st XHollA

TAl= x
RAPZIRAHIAY AQ0] AFIIORA9] ggts  ¢r gEighe QRSHE ARPNRERYS] 4%

T
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Table 4. Birth of knowledge-based industry by metropolitan area, 2010~2013

(unit: # of establishment, (column percentage))

Metropolitan area Non-
BUan - ) Sub-total [metro| Total
Seoul 21 Ulsam Daegu Gwangju Daejeon area
5 = Ci?ttyra' 6,946 (18.3%)|5425 (56.7%)|3,265 (70.2%)|1,541 (80.2%)|1,527 (46.2%)[18,704 (32.6%) 18,704 (27.1%)
Py [¢°]
= § = "
;g_ §§ Ouctiltyylng 30,856 (812%)|3,823 (40.0%) 592 (127%) 115 (6.0%) 833 (25.2%)36219 (63.1%) 36,219 (52.5%)
22| £ [outyi
Se | 3 “guyring 177 (05%) 318 (33%) 795 (17.1%) 266 (13.8%)| 944 (286%)| 2,500 (4.4%) 2500 (3.6%)
f o
o

3 | Non-metro 11,538| 11,538 (16.7%)
S o area
= Total  [37,979(100.0%)(9,566(100.0%)|4,652 (100.0%)|1,922 (100.0%)|3,304 (100.0%)57,423(100.0%)| 11,538| 68,961(100.0%)

= Ci?ttyra' 37,388 (71.1%)|4,707 (73.8%)|2,621 (87.2%)|1,823 (89.3%)|2242 (66.4%)M8,781 (72.4%) 48781 (64.8%)
o = .
s2 RS Ouctiltyylng 14,986 (285%)|1,644 (258%) 267 (89%) 74 (3.6%) 816 (24.2%)(17,787 (26.4%) 17,787 (23.6%)
B[ = .
58| 3 O“gtmng 195 (©4%) 31 (05%)| 118 (3.9%)| 144 @F1%)| 317 (94%)| 805 (12%) 805 (1.1%)
{ el o
28 | Non-metro
35 JA 7,945 7,945 (10.5%)

Total 52,569 (100.0%)|6,382 (100.0%)|3,006 (100.0%)|2,041 (100.0%)|3,375 (100.0%)/67,373(100.0%)| 7,945 75,318(100.0%)
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OIFA], EFA BHTAlL SEA QATANA A= 2 =0Lt FAPES Uol XATERIZRYES daF
the] EHEN HYEC] % =4 Ve X271 AIE 8918 4= Ul A= thH] FHEY HYE
HIRIAY AIEAC] A HPo] = TF E8ist 32 o] % WA LR R199) T SA4EA]-9)
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Fig. 2. Birth and death rate of knowledge-based industry, 2010~2013
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Table 5. Relocation of knowledge-based industry, 2009~2013

(unit: # of establishment, (column percentage))

Metropolitan area
Non-
B metro Total (%)
Seoul & U?sr;n Daegu |Gwangju | Daejeon |Sub-total| area
K Intra-metro 1,170 198 107 39 102 1616 59 1675 (92.5%)
nowledge-
based |nter-metro 18 8 8 7 17 58 77 135 (7.5%)
manufacturing
industry Total 1,188 206 115 46 119 1674 136 1,810 (100.0%)
Intra-metro 2,089 246 74 77 90| 2576 65 2641  (96.3%)
Knowledge-
based service | Inter-metro 27 6 4 4 10 51 50 101 (3.7%)
Indlustry Total 2116 252 78 81 100 2627 115 2,742 (100.0%)
2 ARPMEHRIERS] gh=0] Fofe R9eR B ke HEAE BRIZ RAPERIYS] HEo]
= QICk ool ofgt UREERIA] QIRA |0 ZRE S
RAVTEARIAYe] 49 (O™ 29 (b JizZ ool 2Jet ZIRIKIE wlelstalAk S,
oA A=n] F¥EN HYE0] BF =0k XX G A RRPZNIRIZEY H KA AR A
ZIeAH| 20 AEHO] ISt e el THE YOl OIFE HRAIA RO HIEo] mie =A
AlRE e QAN SIERITE s SHEAIRE  LEKITE ofmle] O AMYA| sk ARt ©H
QIZAL] BF ARPITAHIAe] dY-Hedol & & S Destination)s  7IEQE FAGIICE
H5HA O1F0IR= AYOR TR UHH =@ 2009~2013E Ato] OJet RAZIMHAIRY 2 K)4]
it B A THEARA ZIERR o= AI47] ZIEiArlAy AlgdAl= Z02E 1810709 2,7427)0]
HAHIA~0] 250] AUECR w6t Z1og 801 o, 0] & AAZIHAIRYS] 92.5%2F KIA7IHHAR]
Hek 299 96.3%7F TIAE UlolA] o)Fe Z1es
LIERATE 22 7 XAZIERIZE 2 18570, R4
3. 01d 54 ZIEAHIARS 10171 AR 9 2F oldE o
o dtiFeR W niEs ARSI Ol A
D S s 2 Zh o JIRRIZRY B KA RN AHOR Tl Al
T D0 (DS B HUS0], IEAR A AENRIC] FEo] SIRKICIORRES] ofFRL)
AIERI] BAINHGE BEsR=E Q0] AR Y HIEAES] UPRAEUIR s ogho] 9
2= W ool HiES AEloR Al ok B ZRIS AN
oF ARG oM mgsh), QlEAks, AlsEh, NSl A e N A L | Eav RIS RS L]
71£01d E Aol nRe i2Eis 2 4 Qg S Ao gAR ke (J3 DIk Atk o
o] LoEok s}, ot 2 Tl AR @ JHIAE Be A sInE A" A9 W o/
LIS QXI5 QIFt LIt Qo) TR 2 Ut MOR FAJE HY 7 ofdErt 8N B
WS To-20E Qb S THsll B B S AS U 4 Ak oiEo AY U o@g 1
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Table 6. Origin-destination of intra-metro relocation of knowledge-based manufacturing, 2009~2013

(unit: # of establishment)

Destination Mistppolitanianes Non- ||Origin
Seoul Buan & Ulsan Daegu Gwangju Daejeon mctiell suls-
Origin cc|oc|og|cc|oc|og|cc|oc|og|cc|oc|oG|cec|oc|og|area || total
§ CcC 94 (130 112 | 18 85 | 4 12 | 30 1 7 35 3 531
% '§ oC 36 (908 2 11 |48 | 7 2 6 17 1,037
Q =
g 0G 2 1 1 2 1 4 5 32 48
Non-metro area 59 59
130 [1o38] 2 [123] e8| 7 [86 | 5 [16 31| 1 |7 [39]11]52
Destination - - - -
sub-total Central city: 408 Outlying city: 1,123 Outlying gun: 84 59 [|1,675
1170 | 198 | 107 | 39 | 102

* CC: Central city, OC: Outlying city, OG: Outlying gun

Table 7. Origin-destination of intra-metro relocation of knowledge-based service, 2009~2013

(unit: # of establishment)

Destination Metropolitan area Non- ||Origin
Seoul Buan & Ulsan Daegu Gwangju Daejeon mctiol suls-
Origin ccloc|oc|cc|oc|og|cc|oc|og|cc|oc|oG|cc|oc|og|area || total
= CC  |1,396| 297 205| 6 68| 2|3 |73 2 | 49 1 2,102
%‘g ocC 99 |295| 1 | 3 | 32 1 4 |21 8 464
B =
5| o6 1 2 5 | 2 10
Non-metro area 65 65
1495[593| 1 [208[38] - [69] 2 |3 |75] - |2 |3|26 |11
Destination - . : .
sub-total Central city: 1,900 Outlying city: 659 Outlying gun: 17 65 ||2.641
2089 | 246 | 74 | 77 | 90

* CC: Central city, OC: Outlying city, OG: Outlying gun

104 | "2EAZ, FH51Y 1% (2016)



axe %2 &

NG 3670010k Of= +E7 BHTAIQ A2
ol EEeiElol TiEo) KR
4] QIRAIRE) OIS} MBET USG RO
TF. Olof HIs) HISERAC] AR HHEA
SEHEAT OJHIEY) MBS HANSA
O 79.4%, 53 769%, WA 3
ERF BHEA UEOIS0] OF3] 52 A0 U
EFSIC

B GE DOIA A7) 7S U
OFFIIES AR, BHTA RO AT
NEHEAT 0] Hz50) Bl Lt KAt

Al B o)™ AR9) 67.8%91 1,791712] 5
T THEEATA BAEA] LHROIA dHlisiHon, &3]
FEHO BAHTAIQ A UHOA oG AFEA

= 139670% B )R E olsol
AIAIGISAET.
(T = RAINRES 2 KA
A0 ST U OTES A4l e 2

0l B29%E

Ot AXPIEHIEYE +=d Wl AZAIRIE-4
7)) UiFolEo] Eem, ojde] S olde HIE
ot A7HRAYE FQ tede= ol Itk E=o
A= FVERe SEE AV oldske o'
£ Kol RAPIARIAo] HishAl ol J917t
Hrt dge 8elg 4 Atk

AP [EAH A0AlE SAEAIZE O1F9] Q.
oF 71-58 gge olal QAeEl Hial, AAZIEA
ZYE Y SHTARS)IAL] o)FH0] F=
HAIA] B RSP IEAHIAHL] @IARE O

k ¥
B4 SIS BUTAR AI8S JOR Hia

& oIgst xejom ojmlEo] S,

Journal of Korea Planning Association Vol51 No.l1 (2016) |

OJdsh= AlAl= 68712 A HY T o1 AlY

AlQ) 504%E AFRJoHH, S8l ¢Ed9 QIFAIRl
™ E70IM AR ofsh= Al 62712

A HIES ANEE SR RS THoR
5} THEAIACR. OfEaH AR 1671008 HIsh,
ST QEASZERIY OFEHES ROl A%
A= 4k UEkEOm B AAREERS]

o 7t old & i 2 S35t olRmiEHeR SRl

Eolst He FEAS ARPIHRZEYS +EA
AAE "ol Ehttlnl Qtk= Zoth A ¢
A-ZIERKST olFmEE HolE= 467] AIAE &
oA =EHd BAE oFe JERSGEEEE

. ol EWE, SEEE

ta)
gl
Fd
1|}
0%
A
o o¥
(e
H
[
i
o
0
ﬁﬂo Lm

/0(287H>01 =2 4
ARISIATH(TH >01 (a) AE &R, o=
O HY @ A=E ol 05t A
OJFofAl RA7HAIZY Q0 ShhfEe] HE:
2 & o e, A
£ d’oj S5 49 A5 ZAXG7R 37t
2 ol Ags god
e AFUA] AR ddE ZozE FEYH,
506l 2008 O]F 4l4tE 7
A7F A71e8t BEE AAR T %ﬂsm U
oErEY, 2015) A KA7HAIE
Shiiofl HEFE 71FE ZoZ Btk
S HIEEAA EASTE ZQlek= K47
HHRIEY Al 18712 A9 18.3%E AHKol
Lt T ORACE ofdek=s AEE
AHEOR =& HIE(126%)E RIKXIGIITT
RA7EuIAe] Ho 7t olde LERd (&
Pollxl= FHAA Koz o] & Hiss
ARG, GOR HiFEHA SEACRE o)F A
FE BEs & 4 Uk JA 101719) ol A
=] 426%A37N7 SEAL

E
2
0 I =

2

—- I
Zioﬁoﬂf.:tl

>
SN
i
2,
P
e
rlo
4>
g@
{O

1

o
B
o
ie)
Zae}

]
OERE XEoz o

105



Table 8. Origin-destination of inter-metro relocation of knowledge-based manufacturing, 2009~2013
(unit: # of establishment)

S Metropolitan area Non- i
e Delaon Seoul Buan & Ulsan| Daegu Gwangju Daejeon  |metro sti)r—lgc:al
ccJocJog]ccJoc]og] ccJoc]og]ccloc]oG|cc]oc]og] area
cC 1 1] 2 4 |o
Seoul | OC 2 112 4 1|2]1]3]46 | 62]|2 |68
0G 1] 1 {2 =
Buzn (C)E 1 1 _:3) g E 12
% & Ulsan |—-~ 1 12
s 3 1 |15 [
S | Daegu | OC 1 1% |7
3 0G 5 1[5 |5 |
2 cC 3 3 |
¥ |Gwangju| OC 1 112 |4
0G =
cc 1 1 2 e
Daejeon| OC 6 || 6 |2 |12
0G 4 4 | =
Non-metro area | 2 [13 4 |1 3 1]1]47]3 32
irmion 121081 62 ] J2]2]a]5] J2]3 5o
subtofal CCentral city: 18 Outlying city: 25 Outlying gun: 15 77 135
18 | 3 | 3 7 [ 17

* CC: Central city, OC: Outlying city, OG: Outlying gun

Table 9. Origin-destination of inter-metro relocation of knowledge-based service, 2009~2013

(unit: # of establishment)

. Metropolitan area Non- ..
Oriain Deslimtien Seoul Buan & Ulsan| Daegu Gwangju Daejeon  |metro sti)r—lgc:al
9 ccJoc]og|cc]oc]og]ccJoc]og|ccloc]og|cc]oc]og] area
CC 1 1 1 3 1116 (23 |0
Seoul 0C 1 2 2111412 |2 |43
0G -
Buan |CC 1412 4 |10 |=
0oC 2 2 4 1= |14
% & Ulsan o0 o
2 cc 1 5 |[6 |
= | Daegu | OC 2 2 |5 |1
3 0G 1 2 |[3]%
5 cc [2]1 1 3 |7 ]%
® |Gwangju| OC °o|s
0G 1 |[1]s
CC 2|1 1 1 5 |2
Daejeon| OC 1 1 (5|7
0G 1 1|
Non-metro area | 4 |5 1|2 1]1 1 2] J1 18
o ufz] JaJo| [3]1] [a] [ [s]2]3
Destination
sub-total Central city: 30 Outlying city: 18 Outlying gun: 3 50 101
27 | 6 4 4 [ 10

* CC: Central city, OC: Outlying city, OG: Outlying gun
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Table. Scope of knowledge-based industry

Industry Korea Standard Industry Code(9™
Mechatronics 2229, 2928, 2929
. . 1012, 1021, 1074, 1079, 1080, 1111,
3 Plomaterials 1112, 1120, 2043, 2049, 2223
3 Pharmaceutical
=
%-? Industry 2110, 2121, 2123, 2130
8= Ifine chemistry |2013, 2020, 2030, 2041, 2042
S.o -
3% I’\T‘EXt generation {5655 2632, 2642, 2721
5o
2w |Advanced
gm medical device 2711, 2719, 2851, 2890
Energy device & |2513, 2811, 2812, 2820, 2830, 2841,
system 2842, 2911, 2913, 2917
Aerospace 3131, 3132
] z Knowledge-based |58, 5911, 70, 71393, 71531, 72, 732,
2.2 [industry 75994, 8564
o2
gf% Information &
ﬁg communication |582, 612, 620, 6311, 63991
< @ |industry
Source: Ministry of Trade, Industry and Energy(2014a. 2014b); Seo
et al. (2012, p.6)
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