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Spatial Equity Analysis of National and Public Child Day Care Centers between
Urban and Rural Areas

: Focused on Cheonan, South Korea
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Abstract

According to the National Statistical Office (NSO), Korea's total fertility rate in 2020 was 0.84—the lowest ever recorded.
One solution is the government's stipulation that national (government) and public (local authority) child day care centers
should be provided in vulnerable areas, such as low-income residential areas, and farming and fishing villages; however, it
remains difficult to help the plan and implement policies. Moreover, previous studies into national and public child day care
centers focus on the city of Seoul, while those looking at local cities do not analyze the spatial equity of national and public
child day care centers. Therefore, this study examines the accessibility of national and public child day care centers within
spatial microunits, based on 1700m x 100m lattices from Korea's National Spatial Data Infrastructure Portal, and, further,
whether their locations are evenly distributed. This empirical analysis reveals differences in not only the accessibility but
also the spatial imbalance of national and public child day care centers in urban and rural areas in Cheonan. Analysis
results indicate that national and public child day care centers are concentrated near urban areas, demonstrating a
significant difference in accessibility from rural areas.
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centers of Cheonan city




A8 g2 TS T e AR AAQ g S =5
ojglol o] HslE AR 7o Aot mAletal ddtskict, A
QAS] 37 SAEC] S the EAEC vl 2 e
FABRE 22 ofel mE AR 25T o Qlrh FF oo
AL o2t e FRE] ot g dolE ¥t ofyh AlE
F ALY dekom AR Hlgo] A F2 AR|AE A
ks SN F87d0] AL ATkl Ad, 2018). WA &
AE S7ItHEO] de 5 AT v 22, AR HilE, =
Ao} FE0] FEBIL Qs =T EAI S 2 A9
AR A 2 skt

2. 2N Xiz

£ Aol BAEA R ofo AR S 2H S Bl 23
Oﬁom 201697} 20201 FAHo|EE
283t FHEA 9] - TR

°ﬂ P vx)7] wzell 7Hsgt gt njAlA
E}E} ZAQEA 9] mIAJA F2bf]ol thgh Ak A A Aol A
& FEARERZNA AlFshes Ffrob AR 100m x
100m AAARE 85190t AAtRE AA FRobt As
Sk FAHolHE 7|Rhe 2 e, JHRIAE BT ffa) A
A g AEeHA] k7] gl 100m X 100m A2} ol $14]
gt dfot 5 BF st AlgE), AAxtas 285t

o

YEYD YL S 5 9oL HIF YU EYD R4S
9130 100m X 100m 2o 431 FAG A5 L 5341 0|
£ 9ot AFAR 2451l BAL sk sk 9ot

o] AFAJo| Agt ARE FENF
3= 201693 2020419 GISAE

S5 7RSI EAIE ) A
A AR F AR

TAELONA 7&““’ wheh EA9 P AR E HElEe
T Ee wol azEolgltt, ojuf g 7]EY YES
A BN B LErt OE REET JukE TAIE TSR
£ et =Tof digh BAo] ool lrketef A - o]u] <,
2015). 1Y FAAEE 7|HEe R gt 7]E0] BARHLE A4
WE YEAIE 18] Eoke Aol Exjste] RA A}
o] AYE FHEsk= ol ulget o] EAsiqint, & At
A R EQl UNAE AA wE Y EAE &-85to] 49 %
WL AT SOl FAA R HEY A A AaE Abso

SR o] QITHgEl - 01471, 2021).

E3E 7|2 YEYA fAo0A = 71240 g8 =B
o o 7] efof ZAEo] FAol|A ZHatEl= EAIR O] glolch Bt
et ¥ EHOH/\H w0l Qloja] AA| FRISe] AFsh=
&) gt 57t A0 e HEsk= glof 2
Al g aet g o]t w7 ol A UNAE AES £4
QAR FTIsto] FAJo] 7hgste], AR PRl 2 =8
A5 gt /E AR A wAdo]

Al

N
-

2
3
j&L
{r

Legend

. R0H0-7AD) 19 014 A#Axt
Grid with at least one children (0-7 years old)

O FNHE UEE

Residential buildings H

O A ® S
Administrative district mmm——

J8 2. BMRE ] X2y
Figure 2. Data processing process

Journal of Korea Planning Association Vol.57, No.4 (2022) 121



H4g- JelE- 0157

TR,

 AFolA AR UNAS B8 AR 24 Aol
Reach Index®} Gravity Index7t T2 (1), 2) =),
Aol A Aol 28]t IEYA AANHES 2km= s}
t}, o]z HFEAAY] ALSOC IHAAY T FHEE A
SOCE| =FHoldolr] A7) 7|eoz vy
3L Qlof 249 F7H4 FBAdE HA7IE S B7keke

off AFsietar kst HrHE 244, 20191 FET-2. 2020).

m {
o ko

)
7~
B
rulm
of
>,
ofs

o

Reach[i] = Wil (1

Gravin[i] = Y, 0] v)

JjeG—ili, jI<r eﬂ

G: iAZoIA BH r olujo] el 4
(r=400m)

d[l ]] =47 joF 24 x]

p A 22AI5=0.00217)

ERRERS

Aol9] A vIEQ A A (m)

Reach Indexi= A4 YESZ ¥HEA2 WA = 7hs3t
A7) 2 N5 ouigitt, A AP AtollA Brefzl wiet
Zo] Reach Index= #o] 75 AY W wdolzloly &
L4go] golgh A 0 & | A3ItHSevtsuk and Mekonnen, 2012).
o]t Reach Index+ Tt 24 A g 9 7|& Y ESZ £4 &
Ha} vl asfA] Hop @AZQ1 AR s HEYAE wet A=t
(™ 3) 32). UNAQ YIERI 2449 7dS GIS HIE
AL 2A4E SR ARIE A EEhe o] Apol7) Qi
UNA2] Reach Indexi= (71¥ 3)3t o] IAAHRRE HE
A5 webA B ke Aol e B 7 E Eok AY

Legend

1 : Starting point
r : Searchradius
[ Reached buildings

2! 3. Urban network analysis2| &=
Figure 3. Concept of urban network analysis

122 "=EAE, M7 M4 (2022)

SHA 274 o Ak, M Tt wWol ARRE GIS HIERA
Au]2 i 0] B = 7HsS £ XS AA R ddsto] |
2] Qtol| 3 7S 75k W SR UNA®RA Ho Adst
A] gt

Gravity Index+= 19591 Hansen©ll 8] A5 543 o] %=
vl A Je] AME AL Yl A A Fo sholt, Gravity
Index= A4 A HIEQA RPAZ Wf 2} =217 &
Go7] QIet S ARke oulRlit), webA =g ZheRt AR
o a7t Aefete =g A7t o= Al gl o8 1
Fo] AolsHAl yehdm, ojuf =g A7t 7% Gravity
Index #to] 71t A=|z2ARel pe 71EAF 2oz =
=9 0.00217%2 dgste] 22E =Z513ItHHandy and Nie-
mier, 1997).

O =2 Moran’s I, AYAS, 282 34, Coulter2d 5= 0]
$ojo] $BE A58 BASKE Wilo] ZAh £ 4 UNA
A EEl QA - w A o) g oldol o) A A
shairh, 1e]3 ARiTolA ANIE Hhet ol EAols)
A9 o] ARl 31 PR W7 Hste] A EEE=

Gravity Indexs 2#= 341 9 AU A|of] ARgSlo] = 292
20164, 2020149 =5l sl ] 5114 FB/dE HrIsIA.
AYAG= 45% A 5A) T 2= FA4 Aol o] HA o
2 AL, B A50 E95 AE el i——E—lirHHZl
2 004 141019 A2 A B =] A5FHN7F 4 BE T
710, 2 BHEE H97t 12 Yepdth 23l 34
Ho e 45% AS 70 HEE B FataL s 4= ot
2 Aol AYAGTE 0ol 7HEAL 23l o] 4558 A9
A 7WhEE 3 02 P QA EelE ik sfAdgict,

Kl

o
ML o,



-

EMXEn SEX|S ZF ISR S7H EY =M

1. ZAXYY &
Table 1. Comparison of urban and rural areas

EX(% 78|

EAIRIY SEXY
X|E Urban area Rural area
Indicators =g12/(0 =912/0
2016 Year 2020Year S/1E(*)  5016Year 2020Year o 12(0)
A of value A of value
TSEE0IE »
No. of national and public child day care centers E 36 +300.00 ! ! 0.00
Er= GRS ESIC R
Capacity of national and public child day care centers 469 1983 32281 464 483 +4.09
7M Olst BF0t 2~ .
No. of age of 0~7 children 32,977 33,829 +2.58 5161 3,270 36.64
R0t HFE S ) }
No. buildings in which age of 0~7 children live 1429 12428 1307 4799 3247 32.34
AQ|X|SH A
A 1,787 332 8142 3373 2177 3645
No. of underprivileged area
b = XA
ad &2ts Al 175 335  +9143 0299 0360  +2341
Average value of Reach Index
B o2 X
0.155 0.314 +102.58 0.0472 0.0571 +20.97

Average value of Gravity Index

Anfeba s)48F 2= 9Jr} TRk kA Z«]oﬂoﬂ/e] HEAE} 7/—\10] o}
H EAR Ao ARE A F7IsH e o)
1 o421 so0All ol ofa= gl A4z 274 Ao

£+t 5 X]"Ll ZyFojHo|F] = TAR IR
Ao L}, HotA| FdT o] A5} ojHolo] 174 Alek

A 3L, A 7Hé7k AE]o] sl AFdhe Ffroks =%
ool o] BEAH|AS W] J6l= 208 BAESIT, =
SHoldol o] A EFF EAIA] o= 4697801141 1,983
2 3A Z71eE I 52X 9L 46450 A 48302 AE FT}
sto] 9 7+ A 4= F7H Zpole Hiek FhH =g ojdo]
Aol el Giroks =AY 32,977100A 2.58% 7kt
33,8290 M, HEAGL 5,161HolA -36.64% A4t 3,270
07 A7 sl o= AR GRoRRlT 5T T
&ALk BA7} At,ﬁ}El—t— o8 FekE), B3 dfobrt 7‘]“!‘0]'
= 208 EAE oY HE5E9 F

L

o

BAS &9l £E49 Reach Indexi= FoF 75 A=ollA 2km
oll 2 4= Sl w3 ofdold o 7i4-E ofn|gitt,
Al A He] AT 7hedt Bk =3 doldoldE 20169

2.2471% S71Rtol| wet w5Yofrio]y e
gob o) srgdofioly] Age] Hol
wolglohar sjAe 4= 9le}, %3, Gravity Index® 2413 A7}
2km ¥HE WellAl X 47 Hat 0.12890141 0.274% S71eE
Z 02 EA =0
Gravity Indexi= Reach Index®t 2] Grob Ao A|
AR W ol =g 7hs et s d ool Ao ARlE A

1.2570°f1A41 20204

gxgAeE A8t AR J348e UERdTh Gravity

Index & A2zAS ghol ol =LA HeE vl
SH= AL Sfplete] 0ol PR Mol Solsh ghed

oJujgict HtA|] H$- BliE 71t Gravity Index”} 5713t A
o7 FAEQY] giiZoll AR oA S-FHoldlo] W7k 5UA
27} ZrobAhar sjAe 4= qlr}, ol A wejofl X
w1 Qlo] e AatE & 4= Qi)
2) EAX|Yt SEX|Ye| FHM H|w
AR} w2290 Haoldio|y o] FH S Bk
A3l 2016197} 20209 9] Reach IndexE o]-83to] =A]3let 4
= (T ol ALY 2016W EAHY Yo o] & 71sgt
HolgloJ& 2o 33tolgl o, tiRE =AR| ollA =
%0131011‘94 oj-go] 7ks3t Aoz RAE I, Wil 5EA]
2 Hdf 12LolA] o]-o] 7o, SagoldolE ]88
Xl Kol A9 9e 201649 71 5,160
17873, EEA 92 3,373 0 =2 SRI=|qir},
202041 ZF AFA] AEollA =Y 7he et Fgdoldol g &
o 9322 &2 201610l B3l 63Lo] F7FI O, o= AR Yo
e o BAE 22 7 sEAYE A 23k
2 37keEd E% Al HA Q] AR HL- 2,509 302 F ulf 7}
7ho] astg o, o] F EAIXYGR 33210 & 20164 thH]
-81.42%7} 345 A 08 FARo] AR ] mgojgio]y
o] Aol A Y=L £ 4= Qlek E3H HEAG] &
QA 3,373t A 2,17738.2 35, 5%7} HagtZlew £
AE]Qiet, o]of wet FEA oA E
o3 2] Mele] o] gofzl Z-g oJu|s PL AuE oH“?L_ 5

o8 mAAlL

F

_g
_1
o
Lo
J—Ll
of
)
<
(i

32

Journal of Korea Planning Association Vol.57, No.4 (2022) 123



HY- MENY- 01|

Legend

=3 Administrative district
Reach Index

1.0 ® 6.0

2.0 @70 \
® 3.0 ® 8.0 o 2®5 Skm
@ 4.0 ® 9.0 —_—
® 5.0 © 0 (underprivileged area)

a2 4. ZZ2/0{210|% Reach Index EZ(Z}: 2016, 2 2020)
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124 "=EAE, Ms7H M4 (2022)



EMXEnt SEXS 2t

i
it
=)
rm
k=)
1t}
Ok
r
12
o9
()]
0x
HI
1z

o}, F7H o R EAA Q1) FEA W HES Ejlsk] sl
Gravity Index® =A3161%lom (17l 59 A}, =AY
Gravity Index®] B2 0155014 0.314% =5H ol
40l 102.6% F7Fstelt, WiHol| 52X 92 w3oglo]
el =71 #igto] Glgol= 0.04720014 0.0571% ZAsHA U}
Aol A3 Aoz —‘?HE]ME} Gravity Index®] $7h=
e ofdolo] R ATt ofuel A2 ol A] EDWF
SHA A7 o] Fofdl Ao s 4= ot HEAY W 9
op7} Z4x37] Wizl ol=gt AxprF EFkL & 4= qlrh
H, EARAY W g "oldlol Y] S0l 300%8] W
3l Reach Index®} Gravity Index®] S7H&0] ZLof mx|#] &
St Ao AR, ol ot a0 B 5|
oS Fagt x|l FFsHA A7 |Het 3554 1
A A HA Yol A or AAEY] flEo® HhE, =
o, e 7) Zrastal FEElo] Skl wheh AA A
o7 EA9| tiifo] B AFEY a7 Aaily] geers
= 4 AUk wepA =Egofdlold o] S7keol HIs| Reach
Index® Gravity Index®] S7H&o] 2o AA Uglrhal
whetel 4=

3) EAIX|S SEX|H 7 @EY FEE gt

EAA Y (E A )T FEA (- A )Y T2 Lzt
£ Aoz Hwsh] 98 UNARACE =28 Gravity
Index g2 AM&sto] ZRll= Al A YAIG2] £42 st

ek,

O o) A= 9 Ao Zall= 4 AabR HQMA] A2
2016 ThH] 2020101 45
EdsHAo] sl 31 Hzi w5 oA Wstetl Y= A
o7 SRIE), EAA Y E

LeRLE AJto] ] mte} Fggelzloly el et 3%
Kol FABA Lkt 218 o 4= ek, W, SEAGS A
BHETH Z07 I} o]

A el 9 EA|A] o} At
S5 A0R BlEglo 1450

Aol gt A EE & 2ol Alx 15}3‘;3}. Ay A

-

AR = AL ou)giet, #4441
ol A1 0.4239% *{P

ARl & W X919 79 0.8843011 41 0.8828 & 4% FHA61G) O Lt
A ﬁﬂlﬁkﬂ EAIXIOE‘OH Hlsf ojd3s] EH53 A
o= SRIFGIch FB/d B7lolA Asgt vpel o] =iz &
At AUASE %H Slo] EAIR| 1} 20 FHEAS &
At A3t ZAR A AYAS7E 2016100 H]SH 4
-0.0273 gF==ste] 0ol 7PHAAI AL Qe A= ek EP
THE 455 A 910 2 o3t Al o2 Ueh} 37HA §

>

Lorenz curve

—— 2016 - 2020

08

06

Accessibility(%)

H248(%)

04

02

0.0 T T ey
0.0 02 04 06 08 1.0
SEX|% R0t 7HFFE HI2(%)
The percentage of homes with children in rural areas(%)

Lorenz curve

—— 2016 - 2020

038

06

Accessibility(%)

H2ZH%)

04 1

02

0.0 s ] : : :
00 02 04 06 08 10

EAIXIS SROE HFFE HI2(%)

The percentage of homes with children in urban areas(%)

Lorenz curve

—— 2016 e 2020

Accessibility(%)

H2H(%)

0.0 T T T T
0.0 02 04 06 08 10

ZQLA| SROF HEFE HI2(%)
The percentage of homes with children in Cheonan City(%)

33 6. Gravity Index 2&I= 2
Figure 6. Lorenz of Gravity Index

B 2. AKX s&X]S X[ A4 H]w
Table 2. Comparison of Gini coefficients in urban and rural

areas
Year Year D;feftemr,::::‘e
Area 2((2)6 2?32)0 2016 and
2020
Total 0.6133 0.4446 -0.1688
Urban area 0.4512 0.4239 -0.0273
Rural area 0.8843 0.8828 -0.0015
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Table 3. Comparison of underprivileged areas within urban
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Year Year Dliiftev:‘:r;ﬁe

Area 2016 2020 2016 and

(A) ®8) 2020
&S Cheongnyong-dong 28 6 -22
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2413 Buseong-1dong 146 0 -146
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BAE Baekseok-dong 248 0 248
F45 Munseong-dong 0 0 0
2 1,787 332 -1455
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