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Trend on Population Decentralization of Metropolitan Cities and
Demonstration on Its Proximity Impacts in Korea from 1975 to 2020
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Abstract

This study aimed to identify the trend of population decentralization in Korean metropalitan cities over almost half a
century and demonstrate their proximity impacts. We analyzed how the proximity of metropolitan cities has influenced the
trend of population decentralization, which is measured as the spatial structure in population density, by comparing their
changes over a long-term period. We employed the city-county-district level as our spatial analysis unit and analyzed each
five-year period from 1975 to 2020 for metropolitan cities, such as Seoul, Busan, Daegu, Gwangju, and Daejeon. Various
variables representing the characteristics of the location were considered, and the adjacency to a metropolitan city was
considered with the help of multiple regression analysis. Our analysis results on the trend of population density change
with distance to metropolitan cities indicated that the spatial range expanded as the population in the outskirts increased
during the period of rapid economic growth. In addition, although the trend of population suburbanization has continued
since the 2010s, it was found that the trend has gradually decreased, denoting the arrival of the population stabilization
stage in metropolitan areas. The results on the log-log multiple regression models demonstrated that although the
metropolitan population showed a tendency to be concentrated in 1980, it has gradually dispersed in recent years.
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Table 1. Variables and their description

Variables Description MTEI M%del
Dep. Population No. Population / o o
variable  density Area (km?)
Proximity to
nearest Distance to the nearest o
metropolitan  metropolitan city (km)
city
Proximity to  Distance to Seoul o
Seoul (km)
Ind. Proximityto  Distance to Busan o
variable _Busan (km)
Proximity to  Distance to Daegu o
Daegu (km)
Proximity to  Distance to Gwangju o
Gwangju (km)
Proximity to ~ Distance to Daejon o
Daejon (km)
Altitude Average altitude by o o
Sigungu unit (m)
Cont. Inlandarea  Miand &lzrea =1 o) o}
variable Coastal area=0
Greenbelt No=0,Yes=1 0] o]
Area Area by Sigungu (km?) O 0
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Table 2. Multiple regression analysis results (Model. A)

Model Model Model Model Model Model Model Model Model Model
Yr.1975 (Yr.1980) (Yr.1985) (Yr.1990) (Yr.1995) (Yr.2000) (Yr.2005) (Yr.2010) (Yr.2015) (Yr.2020)
Brustant 10.0268* 10,5268 10268 10.297°* 10328 10.141%* 10.043"* 09667 00440™* Q8770™*
(37.00) (3515)  (3169)  (3361)  (3075)  (30.33)  (29.32) (2949  (3022) (3041
Proximity to
thenearest ~ -0.6750%%* -07976%* -07230%* -06995"* -06382** -05836"* -05356* -05109%* -05031%** -04983+**
g‘;”opo”ta” (-8.64) (9.16) (7.75) (-8.15) (6.12) (-5.57) (-6.03) (-4.90) (-4.94) (-4.98)
St -0.0001 00003 00001 00001 -0.0014* -0.0016™ -0.0018" -0.0019* -0.0021%** -0.0022%*
(014 (0.52) (0.18) (0.28) (-2.34) (2.75) (-2.95) (319) (-3.64) (377)
— 01445 02477 02381 01056 -00948 01372 -01807 -02102 02062 -0.1720
(1.00) (1.64) (1.64) (0.75) (-0.55) (-0.80) (-1.04) (-1.23) (-1.24) (-1.05)
Creenbet -0.2683* -02384 -01340 -00001 01098 02310 02735  03116% 03717 04278
(-1.80) (-1.54) (-0.85) (-0.00) (0.67) (1.39) (1.64) (1.89) (2.32) (2.68)
Area -0.0025%* -0.0029%* -0.0031°* -0.0036™* -0.0032%* -0.0032* -0.0033*>* -0.0033** -0.0032°* -0.0031%*
(-12.38)  (-1379)  (1459) (1806) (1166  (11.18) (1168  (-1187) (1148  (-11.31)
AdjR-sq 07639 07775 07563 07810 07665 07709 07707 07743 07804 07803

Note 1: Parenthesis indicates t-value
Note 2: P<0.01%*, p<0.05%*, p<0.1*
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Figure 5. Trend on coefficient change of proximity to the
metropolitan cities
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Figure 6. Trend on coefficient change of proximity to each
metropolitan city
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Table 3. Analysis results on multiple regression models by metropolitan city for each 5-year (Model. B)

Model Model Model Model Model Model Model Model Model Model
(Yr.1975) (Yr.1980) (Yr.1985) (Yr.1990) (Yr.1995) (Yr.2000) (Yr.2005) (Yr.2010) (Yr.2015) (Yr.2020)
Constant 17.4925%* 17763 16438* 15085 14525* 13885Y* 13153Y* 12.7897* 12606Y* 12812%*
(1135)  (1086)  (10.19)  (10.49) (8.30) (811) (7.63) (7.55) (7.81) 8.17)
Seoul -0.8323* 0.91227* -0.8926™* -08642%* -07482°* 071360 -0.6826"* -0.6650™* -0.66677* -06863*
proximity (-7.35) (-7.86) (-7.89) (-8.09) (6.11) (-5.94) (-6.63) (-5.60) (6.91) (-6.26)
Busan -0.5306™* -056327* -05402°* -0BK14™* -05671°* -0B4177* 051747 -0.5009™* -04982*%* -05006™*
proximity (-6.14) (-5.49) (-6.33) (-5.62) (-5.30) (-5.09) (4.83) (-4.75) (-4.94) (-6.18)
Daegu -0.3391*  -0.36987* -02696 -02631** -02266* -0.1968* -0.1666 -0.1493 -0.14561 -0.1436
proximity (-3.48) (-3.63) (2.52) (-2.80) (-2.09) (1.83) (-1.64) (1.40) (1.43) (-1.45)
Gwangjul -0.1855%  -022177 -01866* -0.1927* 01419 0.0585 01184 0.1523 0.1609 0.1520
proximity (1.78) (-1.99) (1.72) (-1.84) (0.12) (0.50) (1.01) (1.33) (1.48) (1.44)
Daejon -0.1274 -0.0013 0.0929 0.1902* 0.2060* 0.1949* 0.2011* 0.1885*  02122**  (.1940*
proximity (-1.43) (0.01) (0.84) (1.86) (1.82) (1.75) (1.79) (1.70) (2.02) (1.88)
Altitude -0.0002 -0.00002 -0.0001 -0.0001 -0.0017%  -0.0020% -0.0021*%* -0.0022%* -0.0024*%* -0.0024**
(-0.44) (-0.04) (-0.25) (-0.23) (-3.06) (-3.50) (-3.72) (-4.01) (-4.59) (-4.74)
Infand 0.2467 03663  0.3088* 0.1605 -0.1557 01779 -0.2009 -0.2178 -0.2150 -0.15856
(1.45) (2.00) (1.79) (1.05) (-0.83) (-0.97) (-1.09) (122) 1.27) (-0.95)
Greenbelt -0.1930 -0.0707 -0.0316 0.0486 0.1420 0.2595* 0.3179* 03505 04149** (.4650™
(-1.30) (-0.47) (0.22) (0.37) (0.95) (1.74) (2.15) (2.43) (3.02) (3.44)
-0.0026™* -0.0029%* -0.0031* -0.0036™* -0.0031** -0.0030* -0.0031™* -0.0031* -0.0030* -0.0029***
Area
(1274)  (1386)  (-1534)  (1856)  (-1241)  (1189)  ((1217)  (1239)  (1221)  (-12.06)
AdjR-sq 0.7596 0.7790 0.7840 0.8073 0.8089 08154 0.8194 0.8247 08372 0.8400

Note 1: Parenthesis indicates t-value
Note 2: P<0.01%* p<0.05%* p<0.1*
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