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A Study on the Effects of the Characteristics of Urban Regions on Shrinking
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Abstract

In Korea, a growth pole strategy was adopted for large cities, and under this policy, rapid urbanization and economic
expansion occurred. However, as Korea enters an era of economic transition and population decrease, urban decline
occurs in small and medium-sized cities. Cities that have experienced a severe urban decline that cannot be restored
to their former status are known as shrinking cities. The main factors associated with shrinking cities are economic
change, demographic change, spatial structure change, post-socialism and environmental crisis. As advancements in
transportation enhanced the movement of people and the connection between cities strengthened, the concept of urban
regions, comprised of central cities and cities surrounding them, arose. In urban regions, cities support sustainable growth
through functional mutual interaction, while the regional decline occurs in urban areas that fail to adapt to social and
economic changes. This indicates that urban region features can affect individual cities. However, previous studies on
shrinking cities have been focused on individual cities, and research on shrinking cities that considers the metropolitan and
regional scales beyond individual cities has not been conducted extensively. In this study, multilevel logistic regression was
used to empirically examine the effects of metropolitan regions and urban characteristics on shrinking cities. The results
show that the characteristics of the urban region influence the decline of cities, implying that policymakers must consider
the regional scale when formulating urban management plans.
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Table 1. Selection criteria for Shrinking Cities
Classification Selection criteria for Shrinking Cities

* Decreased annual average population
change rate over the last 10 years

Lee and Han D dfi alind J
(2014) ecreased financial independence (except
Seoul Metropolitan Area, metropolitan cities,
and cities with populations over 500,000)
« Less than 0.5 of shrinking index (ratio of
population of female aged 20-39 (female of
Lee (2016) childbearing age) / ratio of the aged
population over 65) over the last 10 years)
«-0.5% or more of average annual population
change rate over the last 20 years
Kooetal. . d | lati
(2016) Decreased annual average population

change rate over the last 10 years (except
metropolitan cities)

Urban Regions

- Shrinking Cities

Si, Gun boundary

Figure 1. Urban Regions (Kim and Woo, 2018) & Shrinking Cities
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Table 2. Variables used in multi-level logistic regression

Variables Formula Source
Korea national
. . The distance from centers of cities (Si-Gun) to spatial data
Physical Distance from KTX station KTX station infrastructure portal
variables open API
University Count of universities Korea statlstlcalA
information service
Ratio of manufacturing Manufacturing employees /
employees in 2019 Total employees in 2019
Ratio of service industries* Service industries employees /
employees in 2019 Total employees in 2019
v=—1
" 2
Diversity of industry index in ].;1(317)
Economic 2019 S N A
variables V; : Diversity of industry ini Si-Gun 2019 National
Level 1 s;; - Ratio of j industry employees in i Si-Gun business survey
eve
(Si-Gun) SE219/ G201
ME;QOlg/ME}ZO” %100

Industry re-structuring index

SEy,: Service industries employees in 2019
SE;  Service industries employees in 2017
ME,,, - Manufacturing employees in 2019
ME},,, - Manufacturing employees in 2017

Demographic

Ratio of people over 65 aged

People over 65 aged in 2019

Korea statistical

variables / Total Population in 2019 information service
Poyy,0/ Po
02019/ 02009 0
UAsg19/ Uz
Spatial . — o
structure Sprawl index Poyy, : Total population in 2019 Korea statistical
variable Poyy, - Total population in 2009 information service

UAyyo - Urbanized area in 2019
UMy - Urbanized area in 2009

Industry re-structuring index

2019 2017
SE?/SE;

—————X 100
2019 2017
ME; /MEj

SEy,: Service industries employees in 2019
SEy;  Service industries employees in 2017
ME;,, - Manufacturing employees in 2019
ME,,, - Manufacturing employees in 2017

20718 National
business survey

Level 2
(Urban Poyg10/ Poygs % 100
Region) UA2019/ UAs09

Sprawl index

Poyy, - Total population in 2019
Po,y - Total population in 2009
UAyye - Urbanized area in 2019
UM,y - Urbanized area in 2009

Decline of the central city (Dummy variable)

Urban regions with declining central city: 1
Urban regions with growing central city: O

Korea statistical
information service

* Service industries: Information and communications & financial and insurance activities & real estate activities & professional, scientific and technical activities

30 =EAZ, Me7H M6= (2022)
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o Aom - P SR yI— S hora Table 4. Results of T-test
2 Zlog Uest 419 bRt AxE ofngte oY (Shrinking Cities vs Non-Shrinking Cities)
A2 75 Bt 8.7% UEr U% UAI7F 12,002 7H & Mean
o glotgto] 312 7P e Aoz BALQIc vpxjetoz Mean
Variables Shrinking o~ difference
A3} A=l A9 W 103,42 BAE oW, 7Y = Cities (A) Shrinking  (A-B) (p-value)
ities (B
2 7)o BN 169.7 32 AT, 7 W 2 g iy
OR 715 2 BEAFYL) Q1o W] - 654 o4F 118 Sprawlindex 11096 10321 [EEI 383*)
Q0] ML Hl4ET B 25.0%9) A0 ek, e
B oolTo] 2@ W] Wol(wA|H) 900] W2 F AT structuring 10205 10585 -3.80 <o’§o%>
index '
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Table 3. Descriptive analysis of variables
Variables Obs Mean Std. Dev. Min Max
) . Distance from KTX station 124 30.3 21.1 1.1 92.8
Physical variables —
University 124 1.8 3.3 0.0 22.0
Ratio of manufacturing employees 194 196 125 47 550
in 2019
Ratio of service industries
Economic variables  employees in 2019 124 9.0 33 3. 220
1 Level
Diversity of industry index in 2019 124 8.7 2.1 3.1 12.0
Industry re-structuring index 124 1034 13.0 715 169.7
Dernographic Ratio of people over 65 aged 124 25.0 82 838 40.6
variables
Spatial structure Sprawl index 124 107.1 19.1 56.8 240.6
variable
Industry re-structuring index 124 1022 5.6 89.6 126.1
2 Level  Sprawlindex 124 103.4 6.6 83.1 126.2
Decline of the central city (Dummy variable) 124 0.7 0.5 0.0 1.0
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Table 5. Results of Cross-table
(Shrinking Cities vs Non-Shrinking Cities)

Mean
Mean

Variables _r Non- difference

S[nr'mklng Shrinking (A-B)

Cities(A)  (ities (B)
Sprawl index 106.82 99.77 7.05
Industry re- 99.79 106.28 6.50
structuring index
Decline of the
central city 0.79 0.59 0.20

(Dummy variable)
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Table 6. Results of multi level logistic regression

Odds ratio of Odds ratio of
.. random intercept random intercept
. Unconditional
Variables model mode mode
(add 1 level (add 2 level
variables) variables)
Fixed effects
. ) Distance from KTX station 0.991 0978
Physical variables —
University 0.649* 0.622*
Ratio of manufacturing employees in 2019 0913 0.89**
Economic Ratio of Service industries employees in 2019 1.157 1.21
1 Leve| Variables Diversity of industry index in 2019 0.624 0.524*
Industry re-structuring index 0.957** 0.961*
Demographic . *x ok
variable Ratio of people over 65 aged 1.114 1.135
Spatial structure g ingex 1031 1.029
variable
Industry re-structuring index 0.911*
2 Level  Sprawlindex 0.994
Decline of the central city (Dummy variable) 3.344*
Intercept -0.29 34 14.27
Model fit
Residual deviance 169.28 120.23 112.51
***p<0.01, *p<0.05, *p<0.1; ICC: 0.23
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