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A Study on the Urban Spatial Policy for the Industrial Cities in
Abandoned Mining Area Through the Analysis of the Actual
Condition of Urban Shrinkage - A Case Study on Shrinking Cities in
Abandoned Mining area by the Coal Industry Rationalization Policy

ABSTRACT

This paper aimed to analyze the type of urban shrinkage over the past 20 years for four case cities designated as abandoned mining area
promotion zones and present the direction of future urban spatial policies through the analysis of shrinking status. According to the
analysis of urban shrinkage in the past 20 years, all of the case cities were analyzed as fixed-type shrinking cities, showing a population
decrease of more than 30% over the past 40 years compared to the peak population. Despite the decrease in population, the designated
area of urbanization and non-urban areas is increasing every year, and the development permit and construction permit in non-urban
areas are also increasing, requiring efficient management and operation of urban space. It is necessary to study military-level cities in
the high-risk phase of extinction in the future, and to develop various indicators for segmentation of urban shrinkage types and analysis
of status by type.
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Table 1. Evaluation Criteria and Indicators of Prior Research
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Division Shrinking city evaluation criteria Index (period)
Oswalt and Rieniets(2006) |10 % or more total over 50 years, or 1 % or more annually in cities (100,000+ population) pop. (50)
Schilling and Logan(2008) | Total population decline by 25 % over 40 years (Metropolitan) pop. (40)
Pallagst(2009) Population decline in the last five years (Metropolitan with 100,000+ population) pop. (5)
SCIRN (Stryjakiewicz, 2013) |An average annual population decline of more than 0.15 % for at least five years pop. (5)
Comen et al.(2017) Most population decline in the last five years (Metropolitan) pop. (5)
Wang and Immergluck(2018) Short term (201 1-2(.)14) and long term (2000-2014) population decline (Metropolitan with pop. (4,15)
1,000,000+ population)
If the relative ratio of female population aged 20 to 39 and elderly population aged 65 or older
Lee(2016) is less than 0.5 between 2004 and 2014, the area at risk of extinction pop- (10)
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Table 2. Shrinking City Type
Division Shrinking city type
Wiechmann and Wolf(2013) Less than —0.15 % : shrink /-0.15 % to 0.15 % : stable / More than 0.15 % : growth
Weon et al.(2010) Population change rate is (-) : shrink / Population change rate is (+) : growth

Koo et al.(2016)

Continuous reduction + Stuck if population reduction rate is over 25 % : stuck
Temporary reduction + population reduction rate of 25 % or higher : rapid
Continuous reduction + Stuck if population reduction rate is less than 25 % : gradual

Yim(2018)

Classification of types of decline and growth due to population change

Table 3. Evaluation Criteria for Shrinking Cities Type (Koo et al., 2016)

The average annual rate of population change Decrease ratio
In the last 20 years In the last 10 years Population change pattern over 25 % less 25 %
Continuous shrink A Stuck type Gradual type
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(Annual average-less 0.15 %) Temporarily collapse c Rapid type
. D Non-Shrinking City
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Table 4. Shrinking Type of Case City
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City | Top Pop. 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
M 157,141 Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck
B 159,781 Gradual Gradual Gradual Stuck Stuck Stuck Stuck Stuck Stuck Stuck
S 140,220 - - - - Stuck Stuck Stuck Stuck Stuck Stuck
T 120,208 - - - - Stuck Stuck Stuck Stuck Stuck Stuck
City 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
M Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Rapid Stuck
B Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Rapid Rapid Stuck
S Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Rapid Stuck
T Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck Stuck
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Table 5. Indicators of the Preceding Study

rlo
ok
ol
i
o
5‘:"‘
ON
i
gl

Division

Study on Urban Decline

Study on Shrinking City

(2008)

Junetal.|Leeetal.|Joetal. |Jang et al.
(2010) | (2010) | (2016)

Weonetal.
(2010)

Sung et al.
(2015)

Kooetal.
(2016)

Kim
(2019)

Sel.
Index

uone[ndod

J[eds

Total pop.

o

o

O

O

Annual average rate of pop. change

(@)

O (@]

O

O

O

O

O

AL RIIN

Variation by Age Group

Youth pop. (0~14)

Female Childbearing pop. (20~39)

Working Age pop, (15~64)

O

Elderly pop. (65~)

O|0|0 |0

O|0|0 |0

Extinction Risk Index '

Aging Index

(@)

Awouodq 29 Ansnpuj

ArenA

ssoursng

Total number of business

(@)

O|0O|O0O|O0O|O|O0|O0|0O|O

Number of business in major industry

Number business in of manufacturing

Number of business in high-order Industry

SINIOM

Total number of workers

Number of workers per Business

Number of workers in major industry

Number of workers in manufacturing

Number of workers in the high-order industry

Number of workers in wholesale and retail trade

O|O0|O|O|O|O

Number of workers in food service and
accommodation

Qoueur,]

Financial independence

o] O |[O]|O|0O|O

@)

Local Tax Burden per person

Total Expenditure per person

ammonng [enedg

oneIoLela(q | SUIOp ueqin

uonezIueqi)

Urbanization rate

Urban pop.

Urban Areas

Building Permission in the Urban Areas

New Construction in the Urban Areas

peaxds ueqin)

Development Permission Activities in the Green
Areas

District Unit Plan in the Non-Urban Areas

Development Permission Activities in the
Non-Urban Areas

Building Permission in the Non-Urban Areas

Vacancy rate

Population density in urbanized areas

Population density in residential areas

Percentage of old buildings (20 years or more)

Percentage of old housing (20 years or more)

New housing ratio (within 5 years)

0|00 |O0O|O0O|O|O| O |O] O |O|O|O|O|O|O|O|O| O |O|O|O|O|O|O|O|O|O|O

Vol.42 No.1 February 2022 139



A AAUEAIS] EAISAGE EAST AR Bt At At ee|stRAof] whE HFAY FHAhmAl] HiRh AR

Table 6. Summary of Case Cities (as of 2017)

Division M-Clty B-Clty S-Clty T-Clty Remarks
Administrative area (km?) 911.61 573.90 1,186.96 303.49
. Total population 73,926 105,843 69,339 46,142

Population B - 2

Population density (km* per person) 184 184 58 152

Primary industry (%) 40.4 27.1 249 6.0

Secondary industry (%) 8.4 6.3 9.6 9.7
Industry & Economy —

Tertiary industry (%) 512 66.6 65.5 84.3

Financial independence 12.2 15.6 17.1 28.8

Proportion of Urban Areas (%) 42 5.9 6.7 21.9
Spatial & structure  |Proportion of the Urbanization Areas (%) 1.2 2.4 1.5 37

Abandoned Mine Promotion Zone (km?) 125.9 148.3 95.4 191.0

Subtotal 26 46 15 41
Coal mine Operation - - 2 2

Abandoned mine 26 46 13 39

Table 7. Degree of Urban Decline (as of December 2017)

Division M-Clty B-Clty S-Clty T-Clty Remarks

Urban decline (number of Eup/Myeon/Dong) Decline (14)| Decline (16) | Decline (12)| Decline (8)

Number of Eup/Myeon/Dong with signs of decline 13(929%) | 6(37.5%) | 7(583%) | 7(87.5) Active Region Target

. . Pop. change compared to the past | -49.37 (12) | -45.31 (12) | -47.93 (11) | -28.61 (5) Decrease by 20 % or more

Population & Sociology - - -
Recent population change 3.07 331 3.67 3.88 3+ years of continuous decline
Bus. change compared to the past | -6.59 (6) -3.83(3) 0.42 (2) -2.69 (1) Decreased by more than 5 %

Industry & Economy - - - -
Recent changes in cusiness 1.57 1.19 0.83 0.88 3+ years of continuous decline

Physical Environment |Ratio of old buildings 66.83 (13) | 47.89(5) | 55.43(8) | 70.34(8) 50 % or more

Table 8. Changes in Demographic Indicators

Division M-Clty B-Clty S-Clty T-Clty Remarks
. Total pop. 73,926 105,843 69,339 46,142 2017
Population
Pop. change -0.98 % -0.66 % -0.98 % -1.19% 1997~2017
Youth pop. (0~14) (A) 7,263 (9.8 %) |11,481 (11.1 %) | 6,844 (10.0 %) | 5,262 (11.5 %) 2017
Youth pop. change -2.6 % -2.5% -2.8% -2.6 % 1997~2017
Population |Working Age pop, (15~64) 46,779 (63.3 %) | 68,095 (66.0 %) | 46,773 (68.3 %) | 31,000 (67.6 %) 2017
structure | Working Age pop. change -1.44 % -1.07 % -1.27% -1.61 % 1997~2017
Elderly pop. (65~) (B) 19,884 (26.9 %) | 23,622 (22.9 %) | 10,920 (15.9 %) | 9,626 (21.0 %) 2017
Elderly pop. change 4.20 % 4.87 % 1.75 % 8.56 % 1997~2017
. Female Childbearing pop. (C) 4,555 (6.2%) | 9,367(9.1%) | 6899 (10.1 %) | 4,372 (9.5 %) 2017
;(t): birth Female Childbearing pop. change -2.30 % -2.36 % -2.28 % -2.69 % 1997~2017
N. of births change -2.51 % -2.92% -3.02% -3.04 % 1997~2017
Index Aging Index (B/Ax100) 273.8 205.7 159.6 182.9 2017
Extinction Risk Index (C/Bx100) 0.32 0.40 0.63 0.45 2017
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Table 9. Changes in Industrial & Economic Indicators
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Division M-Clty B-Clty S-Clty T-Clty Remarks
Total number of business 0.29 % 1.24 % 1.22% 0.68 %
Industrial
scale Total number of workers 1.80 % 2.38 % 1.51% 0.35%
Number of workers per business 1.43 % 0.91 % 023 % -0.29 %
Number of workers in major industry 3.99 % 243 % 381 % 2.89 % 2007-17
Number of workers in manufacturing 0.77 % 339% -0.99 % 1.38%
Number of workers in mining -3.73 % -0.22 % 2.42% -3.89 %
Industrial Number of workers in the higher-order industry 0.11 % 1.60 % 2.05% 1.53 %
structure Proportion of major industries 4434 % 39.21 % 39.21 % 3921 % 2017
Proportion of manufacturing industries 8.22% 93 % 533% 6.00 % 2017
Proportion of mining industries 0.14 % 0.10 % 428 % 37%
Proportion of higher-order industries 4.10 % 445% 8.12% 923 % 2017
ia] |Number of workers in wholesale & retail trade -0.46 % 0.34 % -0.70 % -0.67 %
Commercial
vitality Number of workers in food service & accommodation 1.66 % 2.57% 3.76 % 0.86 %
Financial independence 12.29 15.58 17.12 28.82 2017
Financial independence change -1.70 % -3.10% -2.64 % -1.33%
Local finance
Local Tax Burden per person 14.18% | 20.04 % 7.24% 12.74 %
Total Expenditure per person 19.69 % 17.82 % 15.72 % 13.90 %
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Table 10. Changes in Spatial Structure Indicators
Division M-Clty B-Clty S-Clty T-Clty Remarks
Urbanization rate 1.16 % 1.16 % 0.19% -0.14 % 1997~2017
Urban Pop. -0.09 % 0.22 % -0.88 % -1.32% 1997~2017
Urbanization |Urban Areas 0.75 % 7.64 % 241 % 0.83 % 1997~2017
Building Permission in the Urban Areas 18.33 % 11.11 % 0.17 % -0.50 % 1997~2017
New Construction in the Urban Areas 2.54 % 5.85% 6.54 % -2.32% 1997~2017
Development Permission Activities in the Green Areas 429 % 37.86 % 833 % -4.00 % 1997~2017
District Unit Plan in the Non-Urban Areas 20.20 % 2.63 % 0.48 % - 2004~2017
Urban sprawl
Development Permission Activities in the Non-Urban Areas 31.1% 2538 % 2436 % - 2004~2017
Building Permission in the Non-Urban Areas 4.01 % 5.79 % 0.87 % - 2008~2017
Vacancy rate 11.0 11.1 13.6 153 2017
Empty housing growth eate 9.83 % 4.55% 534 % 6.29 % 2000~2017
Urban Urban population density -0.19 % -1.37% -1.49 % -1.32% 1997~2017
Decline Population density in urbanized areas -0.73 % -2.94 % 222 % -1.84 % 1997~2017
Population density in residential areas -0.43 % 0.01 % -1.63 % -2.04 % 1997~2017
Percentage of old buildings (20 years or more) 4491 % -0.42 % 16.29 % 10.29 % 1997~2017
gztt):rrzoration Percentage of old housing (20 years or more) 217 % 425% 1.25% 4.76 % 1997~2017
New housing ratio (within 5 years) -0.33 % 4.10% 0.48 % 1.10 % 1997~2017
Table 11. Type of District Unit Plan (as of 2017)
Division M-Clty B-Clty S-Clty T-Clty Remarks
Total 33 41 31 2
Subtotal 7 24 19 -
Housing development 1 11 7 - Public
Uthan Arca Industrial development - 3 -
Housing site development 1 2 -
Urban improvement 2 5 3 - Residential Environment Improvement Project
Urban management 3 - 4 - after 20 years of housing
Subtotal 26 17 12 2
Non-Urban Area Housing development 10 - 1
Industrial development 7 -
Tourism development 9 6 5 1
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