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A study on urban decline index

Abstract
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The researcher's value judgements are inevitably involved in the process of selecting
indicators and calculating the index. To complement these problems, the paper introduced
the decline index D. The decline index D is defined as the population growth rate compared
to urban-land growth rate. If the index is negative, the city is classified into a declining city.
The city-classification based on the index D showed 85% concordance rate with the results of
the Urban Renewal Agency(2010), and the correlation between them was 0.7875. The
plausibility of index D was also supported by several key indicators including financial
independence rate. The high explanatory power of the index D might be attributed to the
unique nature of Korean cities, that is, extensive suburban development. However, the decline
index D is simple to calculate, unit-free and value-free, so it could be useful complement to

the multiple decline index.
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Table 1. Precedent studies on urban decline indicators

Lee, S.|Hwang KURC Lee, Y.[Lee, H.[ Jo, J. | Cho Park B.|Kim, J[Lim, J.| Song
et al. | et al. (2010) et al. | et al. | et al. [Chung|Kim, J.|Park B.| et al. | Jan
(2012) | (2011) (2010) | (2010) | (2010) | (2010) | (2010} | (2009) | (2009) | (2006)
no. of sample cities 73+ | 50+ | 84+ 84 84 84 50 49 49 |Ch-do| 77+
sample period 05-10 | 04-09 | 00-05 | 00-05 | 00-05 | 2005 | 95-05 | 95-05 | 95-05 99-04
met|comp. index — city ranking o o o o o o o o
hod |factor analysis — city grouping o o o o o
crite 1) selecting from precedent o o o o o o o o) o o) o
e 2) applying 5 popular criteria| © o o o o) o)
3) referring expert opinion o) o) o)
urban decline indicators used in the studies
no. of population 2
population density 3 o
annual avg. rate of pop. growth| © 8 o o o o o o o o) o
w- |transference rate o
-8 net turnover rate o] ® o] o
QC—_, aging index o 8 o o o o o o o
S |ratio of senior 2
= Isenior alone households ratio| © 3 o o o
2 lpasic living persons per 1000| o ® o o o
§ ratio of basic living persons o
@ |basic living households ratio 2 o
< [no. child-headed households | x 2 o o
% family size, no. of children 0,0
©  Ino. hospital beds per 1000 6 o o o
no. library seats per 1000 ® o o
average years of education o o o
graduates over population 3
total number of employees 2 o
employees per 1000 o) 7 o) o o) o o o o
total number of business 2 o
_. |establishments density 2
3 |no. of employees per bsns o 6 o o o o o
E no. workers per manufacturing o
& |manufacturing workers ratio | © 4 o o o o
s; manufacturing bsns ratio ®
@ [secondary industry workers o
S |secondary industry ratio 2
3 |higher service workers ratio o o o
3, wholesale.retail workers/1000 o 2 o o
: whol.food.accom. workers/1000 o
o [financial independence o 8 o o o o
2% %
local tax per capita o o o o o o
ins. premiums per capita o o
fluctuation rate of land price| x 3 o o
employment opportunities o
dilapidated dwellings ratio o ® o o o o

* continued in the following table

227y |
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Lee, S.
et al.
(2012)

Hwang
et al.
(2011)

KURC
(2010)

Lee, Y.
et al.
(2010)

Lee, H.
et al.
(2010)

Jo, 1.
et al.
(2010)

Cho

Chung

(2010)

Park, B.
Kim, J.
(2010)

Kim, J
Park, B.
(2009)

Lim, J.
et al.
(2009)

Song
Jan
(2006)

BaJE [EjUSWILOIIAUS 7%y |edisAyd

new dwellings ratio

(o]

small sized dwellings ratio

apartments ratio

owner houses ratio

farm houses ratio

vacant houses ratio

N[N

lots area ratio

road area ratio

road density

road pavement ratio

water supply ratio

sewerage supply ratio

N (w|N

urban planning areas

[o RN Ke]

traditional mkts, parks/person

car retention ratio

o]

parking lot area per a car

=) abueyd-jo0-aied

sioyeoipur (U

. aging index

O |x

. senior alone household ratio

. basic living persons/1000

. no. child-headed household

o|lo|0O|0O

o|lo|0O|O

. family size, no. of children

. average years of education

. national pension subscriber

. no. of medical personnel

. no. of welfare organs

. employees per 1000

. total number of business

. no. of employees per bsns

. no. of manufacturing bsns

. mfg workers ratio

. no. workers per mfg

. higher service wkrs ratio

. wholesale.retail workers/1000

o]

o]

. whol.food.accom workers/1000

. financial independence

. local tax per capita

. dilapidated dwellings ratio

. new dwellings ratio

. vacant houses ratio

o|lO0O|O|O|O

o|lO0O|O0|O|O

S50 1=15151=1=151=1=15[5 1=

. land transaction volume

. other 5 indicators**

=

*%

no. of status (rate-of-chg) indicators

18

6(1)

19(15)

19(15)

10(5)

4(6)

12(5)

5(3)

3(D

24(13)

total number of indicators

18

7

34

34

15

9

10

17

8

4

37

*

122 |

o=indicator used in the study,

(ADHiR == A1 A 2 5ts

x=indicator considered but eliminated finally
** other 5 indicators : r. road density(x), r. water supply(o), r. sewerage supply(x), r. trad. markets (x), r. car retention(o)
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Table 3. Comparison of key indicators
D<0 0<D<1 D>1
HE[EA] [ SAZA | SZEA|
declining | marginal | growing
EAl %= (no. of cities)| 337) 227} 1974
7| derai ()
basic Iiv%‘gd pe—r';ontg 50.96 29.36 18.95
ALEH G S AR (E)
workers per bu—gine(sbs 228 480 22
=S e
rate of_rold_‘dwellings b g {is
AR E (%)
financial ingependence 2323 4120 3Bk
LALLM Y ()
local tax per _c‘apita 570,243 | 872,233 | 968154
SEAS | 127



Z=20f
H 4 A EEAl H Pocheon | 036 | Pohang | 43.38
Table 4. Comparison of decline cities Hanam | 053 | Wonju | 44.69
Gyeongsan| 0.57 | Pocheon | 4513
T A|KHALAFR
resuﬁs ?f:rtths ﬂg or (201'0Hg:r|1%1f Uijeongbu| 0.66 Ansan | 47.29
bap results of KURC(2010) Cheongju| 0.68 | Yangju | 47.45
=k f S
=& Jeju 0.70 Guri 4749
EAME | 2ERRD| EANY | 2EA]5
cityo it D cityo complg;( Asan 0.76 | Yangsan | 47.71
index Anseong | 0.77 | Anseong | 48.81
Jeongeup| -4.80 |[Mungyeong| 25.8 Osan 0.81 Uiwang | 48.96
Gimje | -3.28 |Samcheok | 26.12 Namyangju| 0.83 | Bucheon | 49.62
Yeongcheon| -2.74 | Namwon | 26.24 Guri 0.87 Osan 49.87
Naju -2.70 [Jeongeup | 26.39 Suwon 0.89 [Namyangju| 49.89
Gmcheon | -2.00 | Gimje | 26.78 Gimpo | 090 | Gunpo | 50.27
Yeosu -1.71 | Yeongju | 27.2 Yangsan | 1.03 Icheon | 50.81
Namwon | -1.52 Naju 28.96 Goyang | 105 | Goyang | 51.09
Yeongju | -143 | Gunsan | 29.09 Seongnam| 1.08 Suwon | 51.14
Sangju | -1.23 | Sangju | 29.68 Cheonan | 1.10 | Siheung | 52.07
Samcheok | -1.11 |Seogwipo | 30.71 A5 Yangju 110 |Changwon| 52.3
Miryang | -1.04 | Jecheon | 30.89 2% Siheung | 1.12 Paju 52.57
Mungyeong| 075 | Andong | 3092 | =1 Ansan | 114 | Gimpo | 53.75
Taebaek | -071 | Miryang | 31.18 deccip;e Mz | Gumi 119 | Yongin | 5417
Jecheon | -0.69 |Gmcheon| 315 ZA] [ Jinhae 1.22 Asan 54.24
A5 Tksan -0.66 [ Donghae | 3171 |(mZs} grow- Bucheon | 127 [ Gimhae | 55.39
A Andong | -066 | Sokcho | 3184 | BT ing Geoje 1.29 Gumi 55.74
decline|_Gongiu | 052 | Mokpo | 3231 5?%'5+ city |Gwangju | 143 | Gwangju | 56.08
city | Sacheon | -047 | Chungju | 3243 | ZA| Uiwang | 143 |Pyeongtak| 56.15
Donghae | -047 |Dongducheon| 32.45 Gunpo 146 | Anyang | 56.51
(D<0) | Sokcho | -046 | Iksan | 3306 | (& Gimhae | 156 | Geoje | 57.14
Gyeongju | -0.44 Yeosu 333 less Hwaseong| 1.61 Hanam | 57.58
Boryeong| -040 | Masan | 33.87 t835” paju 172 |Seongnam| 59.52
Changwon | -0.36 |Yeongcheon| 3387 | ) Anyang | 1.82 |Cheonan| 59.94
Gunsan | -034 | Gongju | 34.63 Yongin 2.35 [Hwaseong| 65.27
Chungju | -0.31 | Taebaek | 3541 . .
Seogwipo | -0.29 | Jeonju | 36.23 TARNAAAEH 20102 3471 AIEKIEE (i
RN 025 [Suncheon| 5631 Dolo} 2ol Q1AL AeIaR], Beled 5 3
asan -0. Boryeong| 36.43 e
Pohang | 023 | Jinju | 3661 Mol HAE FEsiien Zh J9e] uAlRS
Tongyeong| -0.20 [ Sacheon | 36.62 SN0 Ealxeolo] AlRIAE E5 A1A
Gangneung| -0.19 |Gyeongju| 36.65 N = =
o] =] ‘
Jinju -0.16 |Gangneung| 37.84 Sttt 1 At 7}7}9] HAof EHOM dEE7I=
Mokpo | -0.10 |Tongyeong| 37.91 N HA TR, AFIAESARR, w258
Seosan | 001 |Cheongju| 39.95 - -
; o] L=)
Gwangyang| 0.01 |Gyeongsan| 4048 0] d8Et Gt e 2E ]TDOﬂ mE Z
57 | Jeonju | 003 |Chuncheon| 40.56 I89E 0)E X1 2006WE Hglorts)
A Suncheon| 0.06 |Gwangyang| 41.02 AE = Hoal Al A
margi-[Chuncheon| 0.18 [Gaangmyong| 41.06 2|EXDo Wt FAE EReH 2it 2ETAl
nal | Icheon | 026 | lJinhae | 41.09 SHAEA], AETAO] SllEsR= A= 22 3370,
City |Dongdudeen| 0.29 Jeju 4156
' ' o Hul 7RSSR IR &
Wonju | 035 |Ujeongbu| 4217 2278, 1993E. JESERErEA 4
Pyeongtak| 035 | Seosan | 43.06 ERAOIA] 509680 hal EQrom, FA| Fu
ol 1980 O] Rlofxl F=EHo] AIK|Sk= HIE
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SAkEC2 Hulgh Zlojd, @
BEZL TARNEAIIEH2010)9] =
SRR st Zlojth
20001 -2005\0] thstol 2|EJX]<=D grol 0RTh
B2 EATARE FH0lA BE7K 2R 33710]

48 5 o/l &A
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Table 5. Correlation coefficients of indexes
A AFIEN2010) A|=%=
index_of KURC(2010) o | R
ARABES [NYAN IS | 2YEEFH | 578 | Giban | 2/sIXj<D
SRS | 2RSS | SgAls | SsAle  |population| DA | H=EST
complex | population & | industrial & | physical & growth growth
index society economic |environmental rate .
area index area index area index
EETATEIIES 1

complex index

R

p & s area index D898 1

HYAHEER |

i 8‘L:|garea indg;( 0.8504 05797

=B =YX

D& e res Ttley 0.7583 0.7469 0.4026 1

25t

pop. growth rate 0.7358 0.7743 04416 0.6888 1

EAEHS S

urban. gr_c;vvth rate 04613 04518 0.3021 0.3930 0.7432 1

%LEJQ—’ED 0.7875 0.8237 0.4908 0.7787 0.7442 0.5284 1

* OE L p<0l £=F0|A {oJ5}Ct
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S40IBITE B, RAEAEoLE AitEdbdoll ¢ L ZAEES] S4XEQ 8480 dHe: &2
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ORHE g TAIY At FATI] TAMHSEE L AERISDVF ZAIQE oK S 544t
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D7} -4801cHH Ol SfE7RRE & TAIHAE A BE ZAE AE7RsSKE 71800 At
10%, Q= -48% 7Kk Zlg Qnisitt & & EQ= ol
R & A9 ARl ZAHEEIIES 3156%,
QTEIIES -1511%%0) 1 AEXI4=D7} 2.35
Q1 8012 QFEVIE0] FAMAETEES 2350 F1 I3 2/(2010) 2 2/(2010) SOIM AJEE=
Eho ZOIh 8010 AR EARIES 3323%, O g o o MRS HSE Hemol
e 7689% S7IOIRLE UM, AEXeDE BAL 2 REE o e Zoj2 Bosls 12 22 X
S =R 3 2 Qe HEZ FS5I9CL oS 5| Q(2011)ef
g SARCE Yokl gddE & e A WS OlQ0I0)| BT Mo XTI
FEE V@ 4 Qo) O AR ZARES 90100 WYY ZIETMIFHS SE 22
S Aoz ZRENIUCL HE AFSUES HalEX]
Uamskal el & 4 Atk E2 SE500} BHA|SH T A|X§AIAFREH2010)0]
AR= oln] 20008t St AETAIES &= Mer SERIER 2 FE|CIUCL
) =109 e oo m F3 ZAMYAIYEH2010)2 "(EQATREZ= HIAIZLRt
ANRHEISES AAIGIEOLE NEE OIFEE BT M0 G roel AFELT Ta Fasle
TAER] Heolut AZQAE AAlShL AR St 27D, 2 PUEE O "BRIE B 5
2o UR|B ATHSR|SO| BES Heo| & 4 gle X
(EE 2, 2011). =okERol waEd, BE The 90| TiOF R|EZ AR E 5= QICFD Erélrjl_ QALY
oF CAJEAESE AlFi6l she] S3ERYE ¢ Z4. 0|4 Q(2012)2F Z0| A9t 2 BIHA A
THEE mols HEoR AT SRkt 75014 0ft $yo| LiELID et olE i3
_ Ol 2E|&el 10%0 siFst= 2371 |92 2+
CHARRON, 2014). whEbA] AETAl IHEolA 20t ZO|QUOH, A|E|AQ| 30%0| £3H= 697} x|g, %
H HERED ge STRPIIAGE e 2 OlME SAEA|ZF 8740 EDICE.
=t = F5 <3 1> 20| eRBIEE I8 E2E =
TAIRNAEC] Bisko] UL FEA] TANEO] Tt N DAEMS ZA|AEE JTLI'(%??:'I-E EHE;?_' tg%g
7 AT SRS A ERSDE TAN BILIO|CHO| A S, 2012, EA|IRHAMAFICE 2010). &
A ol HEAE X|X[SH OECD(2012) GA| A+E 7+l
‘%}91 AINEER AREE 4 A2 A0tk ofiLkst EABNEII2S £02 Bt <18 1>2 HA[S
NEREDE 2 ARKSDO = TR 0120]7) A CHEDH 20| FHBICL W, ATSIHEL E
RIABI7H O #2H Z7147] (20| EX|X
= oP71 otk E§7|- I 90 (pp36-37), SR, o179} EA|D47H
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EX|F2% EAPHES FHE BEOF= A2 O
e ABIIRCLL 2 HF0Me SATAI9 X
A doet AAMZ HEXFE2 SEIIRILC
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