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ABSTRACT : The purpose of this study is to examine the effect of regional ageing rate to industrial structures of rural areas in

Korea. This paper shows that there are cause-effect relations between the industrial specialization and ageing rate in ‘Agriculture’,

‘Finance & Insurance’,

and ‘Real Estate & Leasing’ sectors. The ageing levels are classified into ageing society, aged society, and

super-aged society according to UN standard that cause different impacts on industrial specialization of regions. This paper finds that

the industrial specialization is determined by the ageing levels. If there is an increase in ageing rate by 1% in ageing society, the

industrial specialization of the three industries could be strengthened by 0.14%. But, ageing rates have negative impacts on the

industrial specialization in aged society and super-aged society by 0.76% and by 1.20%, respectively, as increasing ageing rate by

1%. As the ageing rate progresses, ‘Agriculture’,

‘Finance & Insurance’ and ‘Real Estate & Leasing’sectors have positive impacts on

the industrial specialization in the ageing society. But ‘Finance & Insurance’ and ‘Real Estate & Leasing’ sectors have changed into

negative impacts on the industrial specialization in the aged society. In the aged society, the employment of elderly persons of

‘Agriculture’ and ‘Finance & Insurance’ sectors increase by 1% makes positive impact on the industrial specialization by 1.54%, by

0.45%, respectively. The result of this paper can be applied to a significant guideline at establishing regional employment planning

such as elderly customized employment, vocational training for rural areas, where above 14% of ageing rate.
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Table 1. Temporal Ageing Rate based on Metropolitan
Area in Korea (%)
1998 2000 2002 2004 2006 2008 2010 2013
Average 6.1 7.0 7.7 8.5 9.3 10.2 10.9 12.2
Seoul 46 54 60 68 77 87 97 115
Busan 51 60 68 78 90 102 113 133

Dacgu 50 59 66 74 83 93 100 116
Incheon 47 54 59 66 72 80 86 98
Gwangju 48 56 61 68 75 83 90 103
Dagjeon 47 55 60 66 72 81 87 98

Ulsan 35 41 45 50 56 63 68 179
Gyeonggi 5.0 5.7 6.2 6.8 7.4 8.1 8.7 9.8
Gangwon = 80 93 103 115 128 139 480162
Chungbuk 7.8 91 100 109 118 127 132 | 141

Chungnam = 9.6 112 123 131 137 [Pl46 1497 156
Jeonbuk 89 103 113 125 135 | 147 152 167
Jeonnam 101 119 134 149 163 [ 176 183 F215

Gycongbuk 93 108 117 129 139 | 151 156 168

Gycongnam 74 84 92 99 107 114 118 130

Jeju 66 80 87 96 105 115 122 134

Matured society | Ageing society
(4~7%) (7% and above)

Aged society
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Table 2. Industrial Specialization in Ulsan and Jeonnam

Electricity, Wholes
Manufact- Gas & Constru- ale & Transpo-

Category  Agriculture Mining ™,500™  Wwater ction Retail rtation

Supply trade
1998 017 028 186 144 062 073 072
Ulsan 2005 015 049 163 095 112 072 077
2012 027 064 177 104 098 073 0.89
1998 225 432 071 160 109 094 093
Jeomna- 505 378 581 078 210 117 100 0.92
2012 426 736 087 203 139 095 099
Finance Public
Cocgory aton & 1, & psate o ATINSCO Bcatonal Hea
Restaurants nce Leasing Security
1998 081 069 055 062 0.87 071
Ulsan 2005 086 067 056  0.79 092 0.80
2012 093 077 079 074 0.90 0.82
1998 110 095 054 164 127 1.04
Jeomna- yoos 110 108 049 1.88 122 1.20
2012 108 094 055 171 1.06 130

Source: Korea Business Nationwide Survey, Statistics Korea.
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Table 3. Correlation between Regional Ageing Rate and Industrial Specialization with Number of Employee

Cagory  opont Agture i Ny G ot REHE TSI e e g on el ey &
Product Supply rade Restaurants Security
Seoul 0.94%* -0.45 -0.50  -0.95%* 0.50 -0.53* -0.41 -0.77%%  0.67*%* 0.84%* 0.33 0.29 0.73*%  -0.86**
Busan 0.95%* 0.86%* 0.05 -0.63* 0.46 0.53 0.71%* 0.37 0.17 0.25 -0.21 -0.44 -0.47 0.03
Daegu 0.95%* 0.73%*  -0.88**  -0.31 -0.41 -0.12 0.47 -0.28 0.37 0.89%*  -0.85%* 0.76%* 0.88%* 0.41
Incheon ~ 0.95%* -0.39 0.50 -0.72%% - 0.73** 0.75%* 0.86%* 0.83%* 0.62* -0.21 -0.53 0.60* 0.50 -0.03
Gwangju  0.95%* 0.74%* 0.39 0.85%* -0.09 0.23 -0.52 -0.46 -0.71%* 0.11 -0.60* -0.79%* -0.45 -0.06
Dagjeon  0.94** 0.84%%  -0.73%*  -0.52 -0.62* 0.32 -0.68%* 0.11 -0.87%* -0.20 -0.74%* 0.50 -0.13 0.45
Ulsan 0.88** 0.40 0.80%* 0.14 -0.43 0.48 0.00 0.87** 0.85%* 0.61* 0.87** 0.67** 0.78** 0.65*
Gyeonggi  0.94** 0.22 -0.07 0.06 -0.83%* 0.58* 0.93** 0.87** -0.11 -0.80%* -0.57* -0.59* 0.70%* -0.30
Gangwon  0.94** 0.55% -0.26 0.28 -0.05 0.36 0.15 -0.36 0.81**  -0.84**  0.70** 0.25 -0.85%* 0.09
Chungbuk  0.97** 0.71%%  -0.61*  0.87** -0.07 0.37 -0.71%%  -0.83%*  0.79%*  -0.90%*  0.83** 0.34 -0.85%* 0.02
Chungnam  0.96**  -0.82**  -0.41 0.92%* 0.64* -0.76%*  -0.78%* -0.28 -0.72%%  -0.70%*  0.79%* -0.76%* -0.77%* 0.26
Jeonbuk  0.97** 0.12 0.55%  0.82%* 0.89%* 0.26 0.10 -0.87%%  -0.77%* -0.22 0.26 0.45 -0.86%*  0.79%*
Jeonnam  0.97** 0.66%*  0.88**  (.89%* 0.31 0.65% 0.14 0.35 -0.55% -0.36 -0.56* 0.55% -0.75%*% 087
Gyeongbuk  0.95%** 0.54* 0.10 0.91** 0.09 0.36 -0.34 -0.29 -0.80*%*  -0.81%** 0.06 0.59* -0.78**  0.86%*
Gyeongnam  0.86** -0.45 0.47 0.92%* 0.43 0.14 -0.67** -0.03 0.32 -0.85%* 0.33 0.38 -0.71%%  0.88**
Jeju 0.94¥*  -0.88**  0.77**  0.75%* -0.06 0.14 0.60* -0.76%* -0.38 -0.77%* -0.21 -0.78%* -0.55% 0.88%*
"p<0.1, "'p<0.05, "'p<0.01.

Table 4. Temporal Correlation between Regional Ageing Rate and Industrial Specialization with Number of Employee

Category Agriculture  Mining ManLilfactu Ggl:%gity Conlsgluct \};Veggll?s%lrid%rrarﬁggna_::;t?ég;%l Flgéilrlggcf [it?a]{e%ztiitge Amgzlgg%%ion Edsliecr%/tiigg 4 Sé{c?;llm\s(/ik
1999 0185 0450 0225 0.685** 0301 0264 0190 0396 0055  -0.690%* 0727 0.665** 0163
2000 0169 0454 -0227  0600% 0183 0212 0288 0471 0008  -0.682**  0719%*  0707%*  0.005
20000193 0.52* 0222 0601* 0098 0167 0242 0465 0190  -0.646**  0.672%*  0641%* 0029
2002 0077 0.528* 0081 0551% 0196 0145 0310 0426 0158  -0.636**  0.638%*  0.545%  0.133
2003 0212 0484 0153  0824* 0153 -0140  -0310 0380 0157  -0675%  0711*% 0653 027
2004 0226 0480 -0.099  0835** 0042 0143 0357 0367 0066  -0.685*%  0.691**  0614* 026
2005 0250 0.543* 0081 07774 0015 0115 0343 0365 0007 -0701**  07IS**  0.548% 0208
2006 0308 0564%  -0072  0.779% 0002 0118  -0351 0356 002  -0731%  0708**  0571* 0296
2007 0337 0543*  -0072  0858* 0151 0170 0338 0357 0020  -0.643*  0801**  052* 0271
2008 0271 0.558* 0062 0784** 0072 0146 0362 0383 -0.048  -0.660%*  0770%* 0405 0394
2009 0324 0.546*  -0054  0820% 0059 0098 0307 0374 0077  -0.662**  0729%* 0373 0417
2010 0324 0569%  -0056  0808* 0346  -0128  -0276 0370  -0139  -0625%*  0726** 0270 0410
2011 0306 0573*  -0062  0783* 0387 0156 0288 0352 0131  -0.643*  0712%* 0334 0456
2012 0428 0624**  -0.071  0.880** 0236 0124 0331 0384 0119  -0.672%*  0779%* 0309 0467

"p<0.1, "'p<0.05, *'p<0.01.
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Table 5. Granser Causality Analysis between the Ageing Rate and Industrial Specialization

Dependent Variable

Category Agriculture Mining Manufacturing Electricitys,ugslsy& Water Construction th’les%lr%d‘ge‘ Retail
Aging LQ Aging LQ Aging LQ Aging LQ Aging LQ Aging LQ
Aging(-1) -4.70 0.82 2.31 2.56 1.42 0.11 1.52% 0.20%* 1.60 0.01 342 -0.09
Aging(-2) -3.14 -0.53* 6.10 13.09 -0.47 0.28 2.60* 0.36* 0.26 -0.05 -8.22 -0.12
Aging(-3) 321 -2.46%* -4.39 -9.29 -0.82 0.00 1.97 0.57 -1.77 -0.10 -0.26 0.16
Independent Aging(-4) 1.50 -1.08* 0.80 -1.19 322 -0.07 13.39%* 0.90 247 0.08 1.01 0.09
Variable LQ(-1) 8.20 -1.60* -0.11 0.24 2.33 -0.73 -12.08 -3.19 3.67 -0.10 0.14 -0.31
LQ(-2) 7.42 -0.57 -1.85 -4.62 -6.28 -0.23 -64.02%* -5.12 -4.32 -0.30 -26.54 -0.32
LQ(-3) -7.53 5.37%* 0.86 1.78 -7.08 -0.08 -25.99%* -1.91 11.86 0.81 -59.30 -0.60
LQ(-4) -4.17 0.97 -2.02 -3.63 2.50 -0.18 -0.94 -0.36 -12.28 -0.18 35.88 1.16
R-sq 0.896 1.000 0.987 0.846 0.712 0.839 0.998 0.998 0.959 0.536 0.985 0.974
F-test 0.957 838.020 9.632 1.080 0.186 0.868 77.233 43.638 2.847 0.181 8.225 4.090

(p-value) 0.636)  (0.026)  (0237)  (0.610)  (0919)  (0.656)  (0.085)  (0.113)  (0415)  (0.922)  (0255)  (0.353)

Dependent Variable
Accommodation & Finance & Insurance Real Estate & Public Administration

Category Transportation Educational Service 1ealth & Social

Restaurants Leasing & Social Security Work

Aging LQ Aging LQ Aging LQ Aging LQ Aging LQ Aging LQ Aging LQ

Aging(-1) 0.23 -0.04 0.58 -0.09 -21.28 0.20 -0.19 -0.01 -2.19 -1.18 -2.90 -0.23 -0.90 -0.03

Aging(-2) -2.08* -0.10 -0.28 -0.10 -36.02 0.33 -2.08 0.06 -7.36 -2.53 -2.71 -0.15 -3.51 -0.09

Aging(-3) -1.46* 0.02 -1.22 -0.10 -3.42 0.10%* -1.15 0.14%* 4.88 1.90 -0.15 0.10 -4.39 -0.03

I“iiif“' Aging(-4)  135% 0.04 2.12 -0.04 -18.94 0.27 1.58 0.03 2.73% 031 -1.59 020 057  -0.09
Variable LQ(-1) -3.27 -0.22 -4.27 -0.47 174.26 -2.65 -11.91 0.39 2.56 1.40 -17.63* -0.48 -1.75 0.23
LQ(-2) 1.49 -0.12 229 -0.79 -276.69 3.01 -3.16 0.57* 15.79 4.69 -41.59 -2.18 -7.20 0.10

LQ(-3) -1.24 0.04 7.91 -0.29 -418.32 4.71 -9.56 0.54* -1.81 -1.01 -32.80 -1.43 -22.54 -0.15

LQ(-4) -7.36 -0.20 -13.19 -1.07 78.89 -0.61 6.11 0.05 10.13 433 10.39 0.39 -20.37 -1.09

R-sq 0.998 0.884 0918 0.992 0.953 0.998 0.694 0.999 0.988 0.935 0.997 0.857 0.959 0.983

F-test 49.613 1.025 1.275 21.064 2.447 99.481 0.161 196.730 9.813 3.016 36.475 0.257 2.840 1.876

(pvalue)  (0.106)  (0.621)  (0.574)  (0.162)  (0.443)  (0.075)  (0.933)  (0.053)  (0.235)  (0404)  (0.124)  (0.880) (0.415)  (0.494)
"p<0.1, ""p<0.05, """p<0.01.

Table 6. Regional and Industrial Variation of Number of Employees aged 65 and above (1998 vs 2012) i o
unit: person, %

Manufact- Construct- Whole & Accommoda- Transportation. ginance & Real Estate Educational Health & ~QUIET community,

Agriculture Mining tion & Warehouse &

uring ion Retail Sale Restaurants Communications Insurance & Leasing  Service Social Work Soc1alsgv§cegsonal Total  Ratio
Seoul -6,646 3,103 80 14,349 25,348 4,799 10,140 -320 38,418 1,378 10,768 7,637 109,054 11.2
Busan -6,938 0 15,541 =702 -4,590 2,058 7,226 1,920 15,352 -2,164 5,048 2,848 35599 3.7
Daegu 8,848 1,667 5,926 -2,685 10,845 4,084 0 0 15,628 -1,553 4,366 1,192 48318 5.0
Incheon 9,502 0 5,176 3,776 16,476 6,115 4,934 0 10,696 1,760 12,846 4,392 75,673 7.8
Gwangju 2,864 0 5,860 1,529 1,419 1,130 430 0 3,957 0 -1,225 3,931 19,895 2.1
Dagjeon -281 0 1,412 0 3,402 -685 0 -1,859 5,524 2,642 0 0 10,155 1.1
Ulsan 6,606 0 2,288 1,545 3,592 0 1,972 0 6,832 0 0 -2,546 20,289 2.1
Gyeonggi 15,955 8,387 14,124 11,525 23,483 5,380 6,394 0 25,064 7,587 34,031 15,305 167,235 17.2
Gangwon 1,051 0 783 -1,546 10,305 0 0 2,862 526 0 1,492 3,534 19,007 2.0
Chungbuk 6,639 635 2,063 7,127 -2,394 514 624 0 5,151 8,436 794 7,066 36,655 3.8
Chungnam 39,602 1,080 3,915 0 2,825 7,508 4,537 5771 18,476 3,685 12,184 4,638 104,221 10.7
Jeonbuk 25,415 0 2,735 7,513 12,462 551 3,577 -2,645 3,204 1,362 3,447 825 58,446 6.0
Jeonnam 48,385 4,203 16,587 0 20,790 2,437 0 5,549 3,526 810 4,150 7,679 114,116 11.8
Gyeongbuk 48,649 0 -24 0 381 4,947 1,988 0 10,753 0 4,175 11,079 81,948 84
Gyeongnam 18,134 5,967 3,683 9,576 982 4,547 2,360 0 22,424 0 5,911 -2,738 70,846 7.3
Jeju 217,785 25,042 80,149 52,007 125,326 43,385 44,182 11,278 185,531 23,943 97,987 64,842 971,457 100.0
Ratio 22.4 2.6 8.3 5.4 12.9 4.5 4.6 1.2 19.1 2.5 10.1 6.7 100.0

Source: Korea Labor Institute(1998, 2005, 2012), Korea Labor & Income Panel Data.
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Holdd, F8EEY, e duds e s AR 25 AT formg uHAEC] HFde Ao
Koz FIE BMFEE Jt) AFl g A7 AVE EAska Ak oA 2
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LQ: Industrial specialization, POP: Population(person),
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IARA ARES AwEYA Table 79 A9E &4
ol A uHF Lol 1% 7@ o 3 SIALS] A= 4F
AEZZT} 0.14% 53t o, wHALS] 21 AL

3= 2k 0.76%, 1.20% 748kt

Table 7. Analysis on Industrial

Specialization

of Ageing Effects

Category « 51 62 53 54 65 R2
040 -0.37FF  0.16%F%  0.26%F 086 -0.57*

All 030 G0 Gosw G2 oo (Gosm 0T
i 012 -0.39%F%  014%%F  Q75EE 7850k -0 5%

SoAc%gg/lg 0473 003 (0052 (0.149 (0.02D) (0.029) 08¢
3AZFHE Q55RO TERRE Q71K (64FF 102

Aged Society “(g55)  (0.038) (0143 (029 (@020 (0.213) 069!
S 4 -36 -0.85  -120%  -0.84%FF 131%FF  -0A7*

Seden . 0 a0y o Gosy  Goap Loty 084

"p<0.1, "'p<0.05, ~p<0.01.
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Table 8. Analysis of Ageing Effects on Industrial Specialization of the Three sectors

Category o By By B3 B4 Bs R?

Agriculture LS50 (0.893)  -0.65%FF (0.052)  1.25% (0.158)  1.59F* (0267)  0.76*** (0.046)  -0.80%%* (0226)  0.946

?fg‘;f Finance & Insurance  -0.36 (0.930) 20.16% (0.090)  0.29%* (0.140) 020 (0367) 036+ (0.081)  -0.98%** (0.236)  0.479
Real Estate & Leasing  1.15 (0.808) 0.11 (0.084)  039%* (0.118)  0.15 (0.262) 0.07 (0.078) A137F(0202)  0.482
Agriculture 5530 (1144)  0.63%%* (0.047) 027 (0.201)  1A5%** (0376)  0.67+%* (0.047)  1.54*** (0.303)  0.937

S’zcg;‘:y Finance & Insurance  -0.29 (0.875)  -0.14%* (0.060)  -0.63*** (0.144) -139%** (0350)  0.16** (0.065) 045+ (0209)  0.561
Real Estate & Leasing  1.63* (0.829) 20.06 (0.056)  -0.71%** (0.125)  -0.78%** (0.285)  0.06 (0.062) 0.03 (0.192) 0.583
Agriculture -11.03 (25.425) 0.87 (1.440) 0.86% (1458)  -0.73* (0.374)  0.85%** (0.145) -1.63 (5.394) 0.877

S“Sp:cri':fyed Finance & Insurance  -14.28 (24.377) 146 (3.237) 1.77 (3.229) 0.86%* (0.360)  1.20%** (0.135) 2.86 (5.222) 0.670
Real Estate & Leasing  -0.54 (21.882) 030 (3.711) 0.09 (3.686)  -0.92%%* (0.324)  0.38** (0.140) -0.09 (4.686) 0350

'p<0.1, ""p<0.05, ""p<0.01.
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