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—| Abstract |

Accelerated ageing with low fertility is one of the most critical problems in Korea.
Because of ageing via low fertility, Korea will face a serious demographic cliff. This
research primarily focus on the analyzing the dynamics of the marginal ageing state
and decreasing population especially in Eup and Myeon region. This study based on
the system dynamics approaches for finding causal loop structure of marginal ageing
and critical mass of population disappearing. The results of this study are
summarized as follows. First, demographic marginalization trends have already
begun in the Eups and Myons of Gun. Second, marginal aging speed in Eup/Myeon
areas is causing an population disappearing in the near future. Third, critical mass
of population disappearing will begin when the rate of marginal aging is exceed 82%
after 2023.
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(Marginal ageing, Demographic Extinction, System Dynamics,
Eup and Myeon, Simulation, Critical Mass)
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(E 2) BRe| oI ol s} £F vi5K(1994-2014)
2T (FRSEIIE, 2) 19944(%) 2004'A(%) 20144(%) | 1St =9
o

™ | oot [ 2000 | 2010 | ess EEa | ms| SRR Loy TR Dmsy | T2
AA (4,490,702 (3,737,200 | 3,540,001 | 11.34 | 24.26 | 19.34 | 32.53 | 2554 | 41.12 = =
T B | 60,685 | 50,503 | 47,839 | 11.2% | 23.9% |19.0% | 32.0% |25.2% | 40.8% = =
BT | 509,028 | 438,940 | 427,986 | 9.09 | 19.23 | 14.79 | 26.76 | 21.03 | 37.06 7 6
ZHAF | 76891 | 71,907 | 70451 | 9.31 | 2030 | 15.07 | 25.63 | 20.44 | 37.22

AT | 49,350 | 44,297 | 45373 | 11.04 | 23.08 | 17.48 | 29.46 | 23.88 | 41.82

GET | 54,886 | 42,406 | 40,191 | 9.43 | 2041 | 17.14 | 30.38 | 23.89 | 41.76

AT | 50,535 | 45,311 | 43,660 | 9.29 | 19.96 | 15.07 | 27.54 | 21.83 | 39.45

AT | 66,160 | 45,419 | 39,425 | 7.06 | 15.99 | 13.62 | 2657 | 22.09 | 39.63

YT | 54,268 | 49,650 | 47,590 | 8.35 | 16.86 | 12.00 | 23.70 | 18.70 | 32.15

ST | 26,318 | 24,267 | 27,143 | 9.23 | 19.16 | 1411 | 2524 | 17.65 | 29.71

G | 24,560 | 21,692 | 23,888 | 8.74 | 18.04 | 13.61 | 24.55 | 16.96 | 29.64

OIAIT | 35,306 | 32,443 | 32475 | 852 | 17.73 | 1272 | 22.76 | 17.05 | 31.25

3T | 39,454 | 32,361 | 30,269 | 9.81 | 19.44 | 15.61 | 29.08 | 22.76 | 38.64

oFOFT | 31,300 | 29,187 | 27,521 | 10.04 | 20.57 | 1558 | 29.31 | 24.58 | 41.81

FHET | 447,295 | 398,506 | 402,080 | 10.50 | 22.33 | 16.74 | 28.19 | 21.51 | 36.95 6 7
HEa | 49,891 | 38,062 | 34,240 | 12.69 | 26.17 | 22.26 | 35.56 | 29.26 | 46.91

SHT | 65,519 | 56,634 | 52,469 | 10.72 | 23.06 | 17.69 | 29.57 | 23.92 | 40.72

BT | 64,073 | 52,597 50,803 | 11.77 | 24.61 | 19.70 | 32.77 | 26.30 | 42.20

ST | 32,832 | 30,899 | 34,771 | 6.74 | 1541 | 10.93 | 19.65 | 14.24 | 26.70

AT | 56,300 | 60,347 | 65,174 | 9.39 | 20.38 | 13.18 | 2235 | 1634 | 29.51

Ik | 51,042 | 39,586 | 38,351 | 1272 | 2630 | 22.68 | 37.43 | 29.13 | 48.00

ST | 81,578 | 85,638 | 95,324 | 9.57 | 20.54 | 13.54 | 2340 | 16.87 | 30.85

Tk | 46,060 | 34,743 | 30,948 | 9.32 | 20.03 | 17.14 | 29.96 | 2491 | 43.18

FAEE | 599,130 | 491,403 | 456,240 | 10.54 | 23.12 | 1895 | 31.75 | 25.89 | 42.05 5 4
AT | 69,726 | 60,048 | 55,166 | 10.62 | 23.52 | 18.70 | 31.58 | 25.41 | 41.64

FolT | 106,235 | 83,260 | 71,754 | 11.35 | 24.02 | 20.15 | 33.03 | 27.98 | 45.01

ML | 87,151 | 65,650 | 57,713 | 11.70 | 2447 | 2132 | 3491 | 29.79 | 4659

WL | 47,240 | 35,626 | 32,248 | 1228 | 27.22 | 2338 | 36.96 | 30.94 | 47.66

AT | 102,737 | 91,223 | 91,866 | 9.74 | 21.96 | 17.06 | 28.62 | 21.78 | 35.88

ol AR | 112,050 | 91,832 | 84,919 | 9.93 | 22.11 | 18.04 | 30.37 | 24.77 | 41.08

BlokE | 73,991 | 63,764 | 62,574 | 8.88 | 2036 | 16.75 | 30.50 | 25.24 | 4231

AT | 455,489 | 363,001 | 343,534 | 11.79 | 25.06 | 20.34 | 34.00 | 2655 | 41.51 3 5
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AFT | 85,917 | 82,482 | 90,377 | 1042 | 2232 | 15.65 | 27.24 | 19.29 | 32.64

FQFF | 42,142 | 30,757 | 26,474 | 12.78 | 2691 | 2155 | 35.24 | 30.20 | 46.26

S| 33,097 | 26,183 | 25,390 | 12.09 | 26.11 | 22.22 | 36.36 | 28.53 | 44.06

AT | 32,650 | 26,788 | 23,335 | 12.28 | 25.85 | 21.26 | 3435 | 28.71 | 44.92

UAT | 46,055 | 33,008 | 29,966 | 13.01 | 27.13 | 2438 | 39.27 | 31.21 | 46.30

THT | 40,965 | 31,814 | 30,368 | 13.96 | 2851 | 23.61 | 3898 | 30.16 | 44.59

T | 87,979 | 65,203 | 60,090 | 11.46 | 24.73 | 21.42 | 3623 | 2892 | 44.31

Bl | 86,684 | 66,766 | 57,534 | 11.05 | 23.82 | 19.89 | 33.54 | 27.74 | 43.72

AePde 1,149,108 | 932,195 | 855,817 | 11.62 | 25.26 | 20.70 | 35.16 | 27.67 | 42.44 1 2
SUT | 62,080 | 50,613 | 47,177 | 12.22 | 24.84 | 1958 | 33.87 | 27.44 | 43.22

TAT | 42,628 | 34,396 | 30,732 | 14.02 | 29.37 | 2455 | 38.86 | 31.83 | 46.73

Tl | 37,223 | 30,232 | 27,170 | 12.35 | 25.80 | 21.32 | 35.87 | 29.43 | 44.49

IET | 117,067 | 86,747 | 69,641 | 13.33 | 27.48 | 24.88 | 40.47 | 35.68 | 52.66 (1) €
BT | 72,685 | 54,288 | 45,882 | 12.93 | 27.51 | 24.26 | 39.02 | 32.88 | 4856 | (6)
T | 70,228 | 75,023 | 66,772 | 1111 | 24.22 | 15.70 | 27.03 | 22.74 | 35.46

AET | 61,777 | 46,568 | 43,190 | 1244 | 2655 | 23.12 | 3734 | 28.96 | 43.74

R | 56,431 | 43,550 | 39,861 | 12.10 | 26.28 | 2253 | 37.14 | 29.01 | 4391

g | 107,932 | 87,736 | 76,981 | 10.72 | 23.88 | 19.69 | 34.28 | 27.49 | 42.86

GUT | 63,386 | 62,336 | 58,852 | 11.35 | 25.56 | 17.43 | 29.73 | 22.62 | 35.65

SOkt | 77,093 | 62,472 | 81,696 | 10.21 | 2238 | 1830 | 32.88 | 19.09 | 31.57

ST | 52,803 | 40,205 | 35,090 | 13.02 | 28.00 | 23.69 | 39.29 | 32.01 | 47.51 | (10)
QBT | 78,921 | 62,959 | 56,833 | 10.13 | 21.85 | 17.96 | 31.95 | 25.50 | 39.91

AT | 57,327 | 50,200 | 46,273 | 11.85 | 25.40 | 19.43 | 33.34 | 2650 | 40.63

A= | 76,216 | 59,950 | 53,174 | 9.66 | 22.69 | 19.75 | 3536 | 28.68 | 44.20

A= | 48,6835 | 37,329 | 32,746 | 10.85 | 25.19 | 21.71 | 37.98 | 30.39 | 45.41

Aokt | 66,628 | 47,591 | 43,747 | 10.68 | 2535 | 23.12 | 40.22 | 31.15 | 48.17

7BAEE | 684,912 | 584,924 | 551,178 | 12.35 | 25.83 | 20.02 | 33.23 | 25.95 | 42.16 4 3
AT | 34,423 | 28,825 | 24,170 | 14.68 | 30.64 | 24.96 | 40.30 | 34.68 | 53.66 | (3) | <2)
o3 | 89,786 | 66,124 | 55,212 | 13.87 | 29.13 | 25.24 | 40.92 | 35.27 | 54.61 | (2 1)
e | 38,826 | 30,099 | 26453 | 11.83 | 2542 | 21.82 | 37.31 | 3147 | 50.33 {4y
ok | 27,151 | 20,205 | 18,197 | 12.09 | 2622 | 24.02 | 39.92 | 32.07 | 4939 | () {9
YT | 59,593 | 45,826 | 39,586 | 12.67 | 26.19 | 22.17 | 37.80 | 31.93 | 49.55 8
AT | 56,827 | 47,678 | 43,993 | 13.78 | 2872 | 2338 | 37.93 | 30.95 | 50.08

AT | 36,625 | 34,522 | 35033 | 12.83 | 27.17 | 19.62 | 32.36 | 2437 | 41.07

QT | 54,199 | 47,731 | 44,981 | 12.96 | 2645 | 19.84 | 33.23 | 26.00 | 44.22

ATt | 82,742 | 106,475 | 122,058 | 857 | 18.63 | 10.01 | 17.76 | 12.14 | 22.50

- | 70,506 | 52,132 | 45,104 | 14.06 | 28.23 | 24.12 | 38.86 | 3247 | 5021 | () | {5
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Bl | 52,095 | 37,526 | 34,023 | 12.07 | 25.37 | 22.87 | 37.47 | 30.64 | 48.64
AT | 70,718 | 58,590 | 52,104 | 10.95 | 22.74 | 18.61 | 30.61 | 24.17 | 39.05
2 | 11421 | 9,191 10264 | 9.18 | 21.08 | 16.70 | 30.71 | 19.91 | 38.98
AT | 645,740 | 528,231 | 503,256 | 12.57 | 2659 | 21.56 | 34.88 | 27.51 | 43.42 2 1
olFT | 40,023 | 32,371 | 29,209 | 1457 | 31.00 | 25.73 | 39.77 | 32.21 | 4867 | 8 | {i0)
Shobt | 68,517 | 62,081 | 68,741 | 10.57 | 23.20 | 16.62 | 28.07 | 19.43 | 34.38
AT | 81,509 | 66,074 | 63,502 | 1155 | 2553 | 19.95 | 33.22 | 26.08 | 43.05
AT | 71,595 | 57,400 55,916 | 11.64 | 24.38 | 20.10 | 33.21 | 25.20 | 40.96
el | 70,199 | 53,129 | 46,638 | 14.89 | 29.23 | 25.83 | 39.86 | 33.40 | 49.81 (4) 6y
SFs | 67,265 | 54,881 49,223 | 12.40 | 25.85 | 21.32 | 34.15 | 28.79 | 45.03
AT | 47,254 | 36,849 35849 | 13.15 | 28.27 | 24.46 | 39.74 | 31.50 | 48.59
okt | 52,426 | 41,922 | 40,584 | 13.27 | 27.93 | 23.25 | 37.42 | 29.54 | 45.08
AT | 74,999 | 65,615 | 63,137 | 11.74 | 24.40 | 18.73 | 30.72 | 24.10 | 3851
AT | 71,953 | 57,909 | 50,457 | 13.29 | 29.11 | 24.29 | 38.94 | 33.26 | 49.58 | (5) 7
AZ: SAE, R, ol FOISSIT S 7 AZ(1994, 20045, 20141)
F 1 EXGEES A U A XY AMelstil 2014 SX #ETAA Bl ZRUks ChaeZ & £, 2014 ool #80[U0 =
2014 Sxf ol ofl 7 X|¥2 =F Q| SIRCt
F 2 FoH| 1™k MAIQIT = 55AM| o4 ¢l Hgs LUE
F 3 FAEEL| 20144 1S 25.95% = CHTAl0| QI8 sto] TAISHE ESHS Helgh E<2 29.88% =2 I =0kX|0, F§
A DHESET 43.42%2 71E =ofEICt
B, A opge] BAIE Q) § - WA ool @Al g@ 2Ae AT
24 7S AR O AT 2 EHE AlEdeld RdS $8 =& Hs
7)|Z8A 0] ou|7} A7) Wi 747) o] BE & - W tla] BAEA] Za o]E S
A A st o] TP = 37 9 IS 1670 o, T 87 S, oA 18
N8 5 F 45, 38/MA0S oz Bk B4 [29 1] (F 3)olA &
5 ol vheh 2ol el guAe R S DA Jom, ATad E
kw2 A AePsa 9= Ao Yepyth
4271 FAX 9 A} A Aol digk BAZATA Yt 8% &
AL o 2ol AYE 4tk A, BAU WA 1ElT HES Harol
40.5% %A FANHS Ade] 220K $EL Hola Aok B, A7 ol @
Adurt goidos we g9 n@sh 5L WA W s dridew A
olm] 2a#3} Fo HoEQTh AA, du|uEdTE E3e A uES S B
H WAL o]u] Hyto] 60%0l o]=iL 9lo] 109 Foll&= A skE dol 23HA 1 H
spzd o)E Aoz AwEn uiAl QFAE 7HeAY BEEAE FA O 4271 A



TEEAML} el Aol Rt AlEzfold 116

o B JA7F A Aasta Jlem Qg7 114 ol 2 71 ofskl A7t 2000
ol = 370 A olah= gleyold oyt 20140l = 127]HGE/HHE 139 ojgho =
oA 2& B wf ARG QAFaE shsAdo] wlg- =2 AoR YEy
aom S
o \\ Y . /
10,000 - /
8,000 o - -/I/”;JI
6,000 0% -
20004 20054 20104 20144 - 20001 200543 201049 20144
(32 1] D285} 49| 371 Fo| SH olFzta U 1S} wst o
CE 3 1st A9 7 2o g, o olfza U SuEs £F w5t
ol A DS £5 Z| Dt 5
2000 | 2005 | 2010 | 2014 | 2000 | 20064 | 20104 | 2014 | 2000 | 20054 | 20104 | 20144
100,989 | 83,830 | 73,924 | 69,641 | 18.9% | 26.3% | 32.0% | 35.7% | 34.4% | 41.9% | 47.7% | 52.7%
30,566 | 26,847 | 24,738 | 24,065 13.0% 17.0% 20.6% 23.3% 24.1% 29.4% 34.1% 38.2%
14,869 13,551 12,838 | 12,696 10.3% 13.4% 16.4% 18.2% 20.0% 24.0% 28.2% 31.3%
15,697 | 13,296 | 11,900 | 11,369 | 15.5% | 20.6% | 25.2% | 29.0% | 27.9% 349% | 40.5% | 45.9%
70,423 | 56,983 | 49,186 | 45,576 | 21.5% | 30.7% | 37.7% | 42.2% | 389% | 47.7% | 54.5% | 60.3%
5,789 4,607 3,872 3,628 23.3% 31.7% 38.9% | 43.6% | 40.3% | 49.5% 56.9% | 62.6%
5,083 4,050 3,507 3,261 24.6% 33.8% | 40.4% | 43.1% | 42.5% 51.7% 56.6% | 61.3%
7,458 5,957 5,082 4,913 185% | 28.1% | 35.1% | 40.3% | 35.7% | 46.1% | 53.5% | 58.1%
6,892 5,594 4,779 4,397 192% | 28.3% | 35.5% | 40.7% | 35.5% | 44.8% | 52.6% | 58.5%
8,137 6,736 5,975 5,474 209% | 30.2% | 36.6% | 41.3% | 38.5% | 47.4% | 53.1% | 59.7%
3,442 2,830 2,283 2,154 19.8% | 27.5% 36.5% | 40.6% 37.1% | 44.1% 53.0% 58.7%
4,725 3,637 3,196 2,943 24.3% 34.7% | 42.1% | 47.3% | 43.2% 53.0% 59.4% | 65.1%
5,770 4,701 4,055 3,689 19.0% | 28.4% 33.9% 38.2% 34.4% | 42.8% | 49.3% 56.4%
3,978 3,240 2,760 2,593 23.8% 32.2% 38.1% | 41.1% | 40.2% | 48.4% 553% | 60.4%
5,282 4,298 3,822 3,479 21.5% 30.2% 34.5% 39.4% 37.1% | 45.4% 50.7% 57.1%
4,206 3,451 2,816 2,586 22.4% 30.7% 39.5% | 43.4% 39.7% | 45.7% 55.5% | 61.7%
5,070 4,089 3,685 3,389 24.7% 36.5% | 451% | 49.7% | 46.3% 56.2% | 61.4% | 66.2%
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9™ | 2,236 | 1,822 | 1,605 | 1,463 | 21.7% | 31.9% | 40.7% | 45.9% | 41.4% | 50.9% | 57.8% | 63.6%
299 | 2355 | 1,971 | 1,749 | 1,607 | 19.9% | 28.2% | 34.5% | 393% | 37.0% | 444% | 51.4% | 58.6%
T | 32,637 | 27,709 | 24,736 | 24,170 | 193% | 26.5% | 31.8% | 34.7% | 35.4% | 41.9% | 48.5% | 53.7%
TS | 10,058 | 8,602 | 7,957 | 8,193 | 14.1% | 18.6% | 22.6% | 24.8% | 263% | 31.2% | 373% | 41.2%
WA A | 22,579 | 19,107 | 16,779 | 15,977 | 21.7% | 30.0% | 36.2% | 39.7% | 39.4% | 46.7% | 53.8% | 60.0%
2EW | 3428 | 3,122 | 2,607 | 2,458 | 25.5% | 33.6% | 40.1% | 42.6% | 44.4% | 48.9% | 56.8% | 60.3%
EHWE | 5,075 | 4,516 | 4,158 | 3,981 | 17.6% | 24.7% | 30.2% | 34.0% | 34.3% | 40.9% | 47.0% | 54.4%
BAE [ 2939 | 2,455 | 2,149 | 2,056 | 20.7% | 28.8% | 35.8% | 38.2% | 37.0% | 44.2% | 53.1% | 58.6%
SHWE | 2868 | 2,414 | 2,213 | 2,139 | 26.2% | 35.9% | 40.4% | 43.0% | 45.7% | 53.4% | 57.3% | 62.2%
o &H | 3,820 | 3,145 | 2,816 | 2,725 | 20.4% | 29.3% | 36.6% | 40.4% | 38.2% | 46.1% | 55.4% | 61.1%
AIAE | 2,066 | 1,564 | 1,393 | 1,312 | 23.8% | 35.6% | 40.7% | 46.0% | 42.4% | 543% | 59.4% | 61.7%
AEH [ 2383 | 1,891 | 1,443 | 1,306 | 20.9% | 27.3% | 35.3% | 413% | 38.1% | 46.4% | 54.9% | 65.4%
T | 76,327 | 64,457 | 58,832 | 55,212 | 19.7% | 26.4% | 31.7% | 353% | 36.1% | 41.9% | 48.0% | 54.6%
oA | 18,056 | 15,570 | 14,730 | 14,324 | 11.6% | 154% | 19.4% | 22.5% | 22.8% | 27.8% | 34.1% | 40.2%
H 29| 58,271 | 48,887 | 44,102 | 40,888 | 22.2% | 29.9% | 35.8% | 39.7% | 40.2% | 46.4% | 52.7% | 59.7%
wEA | 3,186 | 2,692 | 2,306 | 2,123 | 194% | 27.7% | 36.3% | 39.9% | 39.1% | 43.8% | 52.6% | 61.7%
AEFE | 2,640 | 2,211 | 1,978 | 1,835 | 23.8% | 31.0% | 36.8% | 43.0% | 42.0% | 48.0% | 56.3% | 64.2%
Ak | 2,827 | 2,403 | 2,182 | 1,966 | 21.6% | 27.7% | 34.0% | 38.1% | 39.2% | 453% | 51.4% | 59.2%
AR | 2,512 | 2,080 | 1,785 | 1,631 | 264% | 35.6% | 42.0% | 44.3% | 46.2% | 51.5% | 59.1% | 65.5%
A | 2,363 | 1911 | 1,742 | 1,621 | 23.1% | 29.0% | 32.7% | 36.1% | 37.5% | 43.0% | 48.4% | 59.8%
7R | 1,117 936 814 764 | 25.6% | 32.0% | 36.9% | 40.6% | 43.1% | 47.2% | 53.7% | 62.2%
4™ | 6,480 | 5,425 | 5,007 | 4,674 | 21.0% | 28.5% | 34.9% | 39.9% | 37.6% | 45.5% | 52.4% | 59.7%
BobH | 5347 | 4,521 | 4,133 | 4,001 | 192% | 24.9% | 30.6% | 33.5% | 35.4% | 40.7% | 48.1% | 54.4%
HlobH [ 3715 | 3,021 | 2,779 | 2,552 | 26.3% | 34.4% | 385% | 43.1% | 44.1% | 51.5% | 56.1% | 63.8%
THH | 2,678 | 2,250 | 2,041 | 1,937 | 25.4% | 34.0% | 38.2% | 41.7% | 43.8% | 50.2% | 55.0% | 61.4%
Wi | 2827 | 2,347 | 2,179 | 2,006 | 22.6% | 32.1% | 38.6% | 42.0% | 41.2% | 48.5% | 54.0% | 60.2%
SEA | 2916 | 2,420 | 2,149 | 2,037 | 22.2% | 29.7% | 37.3% | 40.1% | 41.4% | 47.0% | 54.5% | 60.0%
OHAI®M | 6,450 | 5,571 | 5,151 | 4,800 | 16.1% | 22.4% | 27.7% | 31.3% | 31.6% | 37.2% | 42.3% | 47.8%
TRRIH | 6,330 | 5,338 | 4,732 | 4,218 | 21.1% | 29.6% | 36.5% | 41.1% | 39.7% | 47.0% | 53.3% | 60.6%
A3 [ 1,257 | 1,000 | 917 820 | 25.7% | 38.9% | 50.2% | 54.5% | 52.8% | 61.2% | 66.8% | 71.8%
OFAW | 3255 | 2,703 | 2,397 | 2,273 | 27.1% | 36.1% | 41.8% | 45.6% | 47.3% | 53.5% | 59.4% | 65.5%
AFH [ 1,321 | 1,148 999 903 | 30.1% | 42.2% | 45.5% | 50.7% | 53.3% | 58.8% | 62.9% | 69.8%
- B A+ At A s FF Bt T n#s 5
s 20009 | 2005 | 20101 | 2014 | 20001 | 2005 | 20101 | 2014 | 20001 | 2005 | 20109 | 20141
B | | 69,984 | 58,665 | 52,497 | 49,674 | 193% | 26.4% | 31.8% | 352% | 35.3% | 41.9% | 48.1% | 53.7%
| & | 14,670 | 12,755 | 11,856 | 11,646 | 12.9% | 17.0% | 20.9% | 23.6% | 24.3% | 29.5% | 35.0% | 39.7%
B | 3894 | 3,225 | 2,835 | 2,648 | 21.8% | 30.2% | 36.6% | 40.5% | 39.5% | 46.9% | 53.7% | 60.0%
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