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Analysis of the Effects on Regional Population and Industry Sectors due to
Development of Innovation City

: The Gyeongnam Innovation City Case

s~ - S
Kim, Hye-Lim - Moon, Tae-Heon

Abstract

As part of South Korea's policy to promote balanced national development, the country has implemented the Innovation
City policy and established Innovation Cities across the nation. We examined the impact of the Gyeongnam Innovation City
using the synthetic control method. The policy intervention began in 2013 when public institutions were relocated to the
innovation city. Data were collected from 2000 to 2020 for 44 cities. The results indicate that, in the population sector, there
was a noticeable increase in the total regional population. Additionally, there was a decrease in the senior population and
an increase in the core working-age population. In the industrial sector, the policy had a positive effect on increasing the
total number of workers in the region. In terms of the impact by industry, the manufacturing industry remained unaffected,
while the service industry experienced growth.

In conclusion, the Gyeongnam Innovation City policy had a positive and clear effect on the region's population sector,
although its impact on the industrial sector was not significant. Based on these findings, any future decision regarding
the relocation of public institutions, such as the anticipated second public institution relocation plan, should evidently be
approached with great care. The institutions selected for relocation should ideally align with local specialized industries so
as to maximize their positive impact on both the service and local industries. Simultaneously, government-level support
should be provided to enhance the competitiveness of these relocated institutions and additional measures implemented
to stimulate the local industry.
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Table 1. Comparison of research cases
Case Purpose Period Data Method
Analysis of the geographical characteristics of Population
Choi and Cho population movement within Seoul and the influence 1995~2003 movement, Sales G
(2005) of regional economic characteristics on population price per sgm of
movement apartment
Faggio and ; . .
Overan Analy_zmg the impact (l)f UK public sector employment 2003~2007 Employ Shift-share analysis
(2014) on private sector employment
Analysis of the impact of the construction of Sejong :
I(‘;()e%)al' City on population movement in the surrounding areas  2006~2016 E%ngﬁ,}gﬂ Shift-share analysis
and the metropolitan area
Parland idim Analysis of demographic changes in Daegu and Population Decomposition of
(2018) surrounding cities and counties after the construction  2007~2016 movement, population change,
of Daegu Innovation City population visualization
An analysis of the effect of public employment on . .
(Bze&kée)r ki private employment in Bonn, Germany, where the 1925~1987 ch:r);:la;gon, Synﬂr:;e;(r:]ggntrol
federal government was transferred after World War II. i
Jofre-Monseny . o ; Spatial equilibrium
) Dot fpblojbs oprsenon e tomooz00n Gy model resser
(2018) ploy! pop b analysis
Faqaio Analysis of total private sector employment and Difference-in-
(m%gg) manufacturing and service employment effects of UK 2003~2007 Employ differences,
public sector relocations regression analysis
Analysis of demographic change, population structure, :
(Hz%g% )a Ll and migration characteristics of Gangwon Innovation ~ 2010~2020 Eﬂ%ﬂlgﬁ;ﬁﬂ Visualization
City and Wonju Enterprise City
. Analysis of the impact of innovation city policies on Population, .
doon and ki regional population movement in Gangwon, Jeonnam, 1998~2020  economy, space, Synthelic-conrol
(2021) . method
Gyeongbuk, and Gyeongnam regions finance
Seo Analysis of population movement characteristics in Population i
(2027) Jincheon-gun (Chungbuk Innovation City) Solligesti movement Msualization
Lim Analysis of the impact of Chungbuk Innovation City 2008~2018 Population, industry, Difference-in-
(2021) development policy on the influx of youth population space, finance differences
Chang and Park  Analysis of regional population change effect by : Synthetic control
(2027) innovation city policy of Gyeongbuk Innovation City 200152018 Populston;inancs method
; g Analysis of population and employment effects due to .
:(Z!an??d Him relocation of public institutions in Gyeongnam 2000~2015  Population, employ Synttr::e;?]ggntrol
Innovation City
Moomatal Analysis of spatial patterns of floating population in
(2022) ) Gyeongnam Innovation City and self-sufficiency of 2020 SKT mobile data Visualization

innovation cities
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Figure 2. Population movement to Geyongnam Innovation City
Source: Statistics Korea, 2023
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Figure 1. Population trends of Gyeongnam Innovation City
Source: Statistics Korea, 2023
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Figure 3. Population trend by age group in Gyeongnam Inno-
vation City
Source: Statistics Korea, 2023

A Q1T 3,319k H 2] 86.8% B4 ATHAELFR, 2022).
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AT+ 201997H4] oF 33 o2 st 9oy
2020901 8,346 2.2 A F78Ielth, Al=dE2E e, 7
7], A&, 4 o2, FARARY HYo] B2 XY} 4l
T 9] AEo] B A Fo| FTUSIHEET, 2022). B,
A7), A&, F4t AGolA] FAFFHAEARS HAU+ = 5
o] gleut, AHFAEA A FFA PR HAEITE= A&
Hog F7isha glon, I & & 20199 71H o8 AR
AL Vet
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o]Fe] &= 20134 16 ollA 20204 1,258 L2 2|53
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Table 2. Public institutions and personnel relocated to
Gyeongnam Innovation City

Category Relocation public institute T(:}ep:‘::;ﬁ:r
Korea Land and Housing 1660
Corporation !
House
construction Korea Housing Management 108
© Korea Authority of Land & 437
Infrastructure Safety
Korea SMEs and Strartups Agency 366
Industry Korea Institute of Ceramic Eng. 250
Suppoert (3) and Tech.
Korea Testing Laboratory 260
Korea South-East Power Co. Ltd 290
Defense Agency for Technology 375
and Quality
Etc (5) Korea Elevator Safety Agency 157
Central Customs Laboratory And 26
Scientific Service
Korea Copyright Commission 151
Total 4,080

Source: Gyeongsangnamdo, 2023

Table 3. Variables

Category Variables Data source
Total Resident registration
population population status
Immigrant ~ Domestic population movement
population statistics
et Population ~ Gyeongsangnnam-do statistics,
P density Gyeongsangbuk-do statistics
Elderiy Population trend survey
population

Coreworking Gyeongsangnnam-do statistics,
age population  Gyeongsangbuk-do statistics

876, 1 <] 7|ek 67l 7] 999 L2, F 117 713, 4,080
ojct, o]d AIZEE HH, 201349 FYBARALE AIFeE
20149 FY7eEAY, FoNA7GATFE, SEdeEA
(&), 20159 AFEAFHFAL A7, A7)
SAEY, AZEAKE, 20168 S FHF), =S
ZA71E s, 20179 SESFAHE| o] o] S vk, 2y
71EEH O]FR-2 66.6%2 AA| FAEA] Hat67.3%)°0 H]3]
SR ERS R, 2021), ¥ 7|85l R A¥AE
1,018%1 0.2, ZAA| FAIEA] BF(4342 82T ) oH] A
St Rl g5, 2021).

V. SHECHREE 24
1. BAKIE W SAbsA}
1) BAxiZ

FIYPAAS DIFYLLAE o 927 Yo
S8 Ao QY o 2us U Aneg AHSHATH(E 3)
3, & el T olel 25 £AA doleolt, a7
HES 217, 0BT, YT, HUFETE 47
shsich, o] A HQ0IB}E A|%] 1 i AHel B4, 9ol
£.2 £ S4L Yehjn A2 Aol Fob 87 zisob
gkl Boton] B Aol dE $eU7e AQITE b BA
shoic}, et dlwiyd Qlpuele PAA 0 Alwx) $i8) 65
Al o1Ao) QI MU FS TS BA K o) ZIY
o}, TR 654 o)A AT, AR ATE AABFol
7V 2hak 25~494]0] SBHE QolCHE A, 2018),
AJEEL A oaiele] £ WSS ulnr] 18] SARIA
S0 FBAI4S Wz BYSIGh 1 o) Ad TAH
B4 gia) AT B2 AR, BARGE W

Category Variables Data source
Total numberof  Gyeongsangnnam-do statistics,
businesses Gyeongsangbuk-do statistics
Total numberof ~ Gyeongsangnnam-do statistics,
employees Gyeongsangbuk-do statistics
mgjr?l:?:;[fr)ifn Gyeongsangnnam-do statistics,
B 9 Gyeongsangbuk-do statistics
usinesses
Industry
mgjr?lj?:;[l%fng Gyeongsangnnam-do statistics,
employees Gyeongsangbuk-do statistics
Number of service ~ Gyeongsangnnam-do statistics,
businesses Gyeongsangbuk-do statistics
Number of service  Gyeongsangnnam-do statistics,
employees Gyeongsangbuk-do statistics
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AT F4E ] S, SuLE 248 APsiAch
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Table 4. Attributes by cluster

=

[ Synthetic Control Method

treatment Post-treatment

2014-2020

Pre-treatment

2000-2012 2013

S

[ Unit ][Treatmentunit:]inju

Donor pool :

Yangju, Pocheon, Dongducheon, Guri, Osan, Uiwang, Hanam,
Anseong, Chuncheon, Gangneung, Donghae, Samcheok,
Chungju, lecheon, Gongju, Boryeong, Asan, Seosan, Nosan,
Gyeryong, Gunsan, lksan, Jeongeup, Namwon, Gimje, Mokpo,
Yeosu, Suncheon, Gwangyang, Gyeongju, Andong, Yeongju,
Yeongcheon, Sangju, Mungyeong, Gyeongsan, Tongyeong,
Sacheon, Milyang, Geoje, Yangsan

l

[ Synthetic control unit ]

# If the total population is the outcome

< Population =

Total population
Immigrant population
| Elderly population

L | Core working age population

= outcome

W
— Total population{2004)
Total population[2008)
L Total population{2013)

---------

< Industry >
— Total number of businesses
Total number of employees
Mumber of manufacturing businesses

MNumber of manufacturing employees
Mumber of service businesses

“ Number of service employees

Figure 4. Synthetic control method
42 JYsioict. SCLEHRAS A5 24 U F 7
Z9A AMgEE el =233 (dendrogram)& B3 3
o] £8 2712 F48I%aL, 447) Al(A 28 2170 A(B2E)=
0| Wrol . 4 23 &3 A S4B PO Z2
B, AJE2 BAFE Ay Ay 9] 27t o, AA)A1H
2 2013 °|F &olF A7t F7IRE OF, B2 U4

Unit : person, ea

Before 2013 After 2013
Variable
A group (44 cities) B group (21 cities) A group (44 cities) B group (21 cities)

Total population 1670625 5263814 1796825 5952047
Net migration 312.049 4562 667 464 7955 1539.804
Elderly population 2296752 43945 61 36039.71 810131
Core working age population 6505103 2322759 59674.07 2329202
Total number of businesses 4523421 14236.82 6179.432 20900.09
Total number of employees 3576198 122604 .8 5185397 181132
Number of manufacturing businesses 6087465 2386.22 9253182 3478 006
Number of manufacturing employees 1144292 40867 61 1566024 4961815
Number of service businesses 3654.262 1123312 4810943 16336.2
Number of service employees 2134061 7459002 31246.45 1211821
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oz BRE ATFS vagi Ao B2 Agsiart,

B o] 248 Aipis U o3H50] E4S mjelsly| ¢
3| (& 5)¢} o] 7|25 AFE A&t 7|25 A 249
AR H T WAt 43712 AlE EZH0] F 4471 Ao oigt
Wat, BEHAL gk Adiglolch Bagh 7|Eo T
175k, 17k o) % 91 3707, 191t 2. 74t i, $A A}
597 6,35 1, FARIAS 5.1, FFARS 4.28, AxY A
QA= 72970, ARG FARE 1,35, AHIAG AR 4,13,
AulAQ] FARRS 2.5% Fi 0] EALEO] vlacjARghe.
2 ZgEQch BEHUAE B3 AEEE AR, ojREe W
FEolA Batech BEHAZ}F O 2A Ueh vladigos g
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ole} -2 47 ofef 1071 W 42 AR, U] 97
Bigeel Aat o] H2AF o] A(20044, 20084, 20134) 7t
2 oSSR BYsto] FAEHAEA] AMRE Q% 1071 o]

Table 5. Basic statistics of variables

B34S B} B4 $A LTEole) R AHSSHIL,

2. QR E TESn}

ARG A2 iR FUF, ol 1P
A, M7 AT FAIE Bl 2480 A
o} 22| 2R 6)9F THZ(H 5)2 Fstgct &
M2 A9 2T FAI(A), Aol(B), ETHE F
4 BINC) Al 74| 25 ERY ST A T2 Zo)A H2 4
A2 AR ] b, H2 AR MddiETe] A,
A2 A H2AS A AIRE Suikict, B TE oAM=
e Al AR G i ETe] Aabia Ale], dL A
Al 242 FA7Y AL Quiriet, C 2diZs SR 44
ANZ, AAENE YA, 9714 AR Bk AR PEe] A
SA e ASgke] Aolg AAAHE AFE vlust
o] 11 2|7t AR A7} AT 2o, 24 A4 ¥
Wi BE HAEE AA7E ol oAl 7Rt B¢

Unit: person, ea

Variable Average Standard deviation Minimum Maximum
Total population 1718701 116425 38031.3 3381981
Net migration 3702 3920 -33639 81487
Elderly population 279467 17106 38321 521064
Core working age population 630027 47016 158432 129762 6
Total number of businesses 51643 3834 857.5 110085
Total number of employees 418923 37069 4650 4 1012851
Number of manufacturing businesses 7293 1107 383 35231
Number of manufacturing employees 130495 210156 4865 627983
Number of service businesses 40949 3081 8344 9092
Number of service employees 251143 20497 41546 57650.1
Table 6. Jinju and synthetic group’s values of population sector
Total population Net migration Elderly population Core working age population
voa (ten thousand) (person) (ten thousand) (ten thousand)
Jinju Sy;lr?ue;ic Jinju S};rll.?ue;ic Jinju Syénr:h:;ic Jinju S’é’:)':‘e;'c

2013 335 323 -30 -375 b4 53 124 109
2014 337 325 467 109 b7 bb 123 107
2015 341 326 123 -650 6.0 57 123 104
2016 344 253 -479 -178 6.3 6.0 123 102
2017 345 251 -992 -1080 6.6 6.2 122 10.0
2018 345 248 -889 -26.6 69 6.5 12.0 96
2019 345 243 882 544 72 6.8 11.9 92
2020 346 239 -302 847 77 72 11.8 88
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Figure 5. Trends, differences and results of placebo test in total population and net migration
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Table 7. Jinju and synthetic group's values of total number of
businesses and total number of workers since treatment

Total number of Total number of
businesses workers
e (ten thousand) (ten thousand)
Jinju Syg:tot:le;lc Jinju S);r:?ue;ic

2013 12 10 84 82
2014 12 10 89 83
2015 12 10 93 86
2016 13 10 97 856
2017 13 10 100 86
2018 18 10 102 85
2019 14 1.1 10.7 91
2020 12 09 91 82

Table 8. Jinju and synthetic group's values of number of manufacturing businesses, number of manufacturing workers, num-
ber of service businesses, number of service workers since treatment

Number of manufacturing

Number of manufacturing

Number of service

businesses workers businesses Numb((atretr)‘ftizuw;t:;‘\sorkers
Year (thousand) (ten thousand) (thousand)
Jinju Sy;:ue;ic Jinju Sy;:ue;ic Jinju S);rll-?ue;ic Jinju S);nr:::‘e;ic

2013 12 12 13 13 98 81 6.1 b7
2014 13 14 14 14 102 856 6.5 59
2015 13 14 14 14 101 86 6.8 63
2016 13 14 13 14 108 88 73 6.3
2017 14 15 14 14 109 90 75 6.4
2018 1.7 15 14 14 108 93 76 6.8
2019 1:b 15 14 14 1186 101 80 72
2020 14 14 13 14 95 85 6.8 6.3
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Figure 7. Trends and results of placebo test in number of manufacturing businesses, number of manufacturing workers
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Figure 8. Trends and results of placebo test in number of service businesses, number of service workers
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