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Abstract : The main objective of this study is to establish a population projection method based on the biregional
cohort-component method and to apply it to population projections for Busan. Some drawbacks of using the net
migration cohort-component method in a regional or local level population projection are demonstrated. A biregional
cohort-component method, a variant of the interregional cohort-component method, is established as an alternative
where in-migration and out-migration are separately considered and then are combined to produce a projection for the
migration component. Predicated on the established method, population projections for Busan are undertaken for the
period of 2005~2030 under three different scenarios. Considerably different projection results are obtained between the
net migration and biregional methods; among others, the trend of population decline is more severe in the former than
in the latter. An investigation of the temporal trend of the projected population shows that the proposed method is
highly reasonable. In conclusion, the proposed method based on the biregional cohort-component method seems not
only to be theoretically more robust than the net migration cohort-component method but also to be very effective in
the real world application.
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Figure 1. Population projection based on the cohort-component method. ZSE-Q2I8
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Table 1. Population projections for the Capital region and the rest of Korea with only

reference to net migration. 0|50+ 123t £2EFH-H|LEH 17 7|

Initial Population
Caty 2010 2015 202 202 2
ategory 2005) 015 020 025 030
Capital Region 23,202,135 24,106,260 25,145,937 26,307,554 27,586,773 28,983,759
1 Rest of Korea 24,935,942 24,061,290 23,122,339 22,152,783 21,172,813 20,195,743
Sum 48,138,077 48,167,550 48,268,276 48,460,338 48,759,586 49,179,502
Capital Region | 23,202,135 23,891,588 24,530,533 25,120,963 25,665,140 | 26,165,509
2 | Rest of Korea 24,935,942 24,274,352 23,694,719 23,185,506 22,737,063 | 22341271
Sum 48,138,077 48,165,940 48,225,252 48,300,469 48,402,203 48,506,780
Capital Region 23,202,135 23,543,556 23,855,356 24,139,692 24,398,645 24,634,203
3 Rest of Korea 24,935,942 24,648,391 24,392,580 24,164,739 23,961,598 23,780,308
Sum 48,138,077 48,191,947 48,247,936 48,304,431 48,360,243 48,414,511
Capital Region 23,202,135 23,929,890 24,642 944 25,340,529 26,021,995 26,686,797
4 Rest of Korea 24,935,942 24,164,087 23,378,726 22,580,898 21,771,767 20,952,622
Sum 48,138,077 48,093,978 48,021,669 47,921,427 47,793,761 47,639,419
. Average net
Scenarios for o
. migration (2001~ 2005~2010 2010~2015 2015~2020 2020~2025 2025~2030
Net migration Rates
2005) rates (%)
1 Capital Region 0.660 0.779 0.863 0.924 0973 1.013
Rest of Korea -0.590 -0.702 -0.780 -0.839 -0.885 -0.923
5 Capital Region 0.660 0.594 0.535 0.481 0.433 0.390
Rest of Korea -0.590 -0.531 -0.478 -0.430 -0.387 -0.348
3 Capital Region 0.660 0.294 0.265 0.238 0.215 0.193
Rest of Korea -0.590 -0.231 -0.208 -0.187 -0.168 -0.151
4 Capital Region 0.660 0.627 0.596 0.566 0.538 0511
Rest of Korea -0.590 -0.619 -0.650 -0.683 -0.717 -0.752

Data: KOSIS (Korean Statistical Information Service), Internal Migration Statistics; Registration Population (1996~2005).
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Figure 2. Schematic overview of a biregional cohort-component method. 0|X|¥ 2

Source: Isserman, 1993, 46
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Figure 3. Projection of migration component in a biregional cohort-component method.
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Table 2. Initial population (2005). 2171 FAHE I8t 7|& 21742005)

Region Launch year population Mid-year registration population Census population
Busan 3,586,087 3,652,319 3,523,582
Rest of Busan 44,551,990 45,030,721 43,755,309
Sum 48,138,077 48,683,040 47,278,951

Data: KOSIS (Korean Statistical Information Service), Population Projections for Korea; Registration Population; Census

Population. http://kosis kr
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Table 3. Presupposed survival rates by sex and age. A 2 HZH M=F 71|
Projection 2005~2010 2025~2030
period
Region Busan Rest of Korea Busan Rest of Korea
Age Male Female Male Female Male Female Male Female
BO~4 0.99663 0.99723 0.99683 0.99730 0.99791 0.99829 0.99799 0.99831
0~4 0.99859 0.99904 0.99874 0.99903 0.99919 0.99943 0.99925 0.99942
5~9 0.99914 0.99944 0.99920 0.99943 0.99965 0.99977 0.99949 0.99964
10~14 0.99891 0.99925 0.99870 0.99922 0.99928 0.99961 0.99900 0.99945
15~19 0.99815 0.99865 0.99775 0.99863 0.99869 0.99918 0.99821 0.99894
20~24 0.99705 0.99817 0.99698 0.99817 0.99820 0.99880 0.99767 0.99854
25~29 0.99568 0.99784 0.99608 0.99776 0.99758 0.99853 0.99702 0.99820
30~34 0.99352 0.99710 0.99435 0.99705 0.99643 0.99821 0.99570 0.99772
35~39 0.98932 0.99585 0.99072 0.99587 0.99405 0.99760 0.99289 0.99688
40~44 0.98208 0.99408 0.98446 0.99405 0.98987 0.99651 0.98795 0.99546
45~49 0.97294 0.99134 0.97575 0.99134 0.98403 0.99506 0.98091 0.99347
50~54 0.96160 0.98700 0.96430 0.98745 0.97387 0.99298 0.97013 0.99072
55~59 0.94379 0.97932 0.94653 0.98060 0.95832 0.98878 0.95357 0.98557
60~64 0.91292 0.96376 0.91605 0.96772 0.93569 0.97970 0.92753 0.97528
65~69 0.86061 0.93253 0.86774 0.94219 0.90184 0.95900 0.88794 0.95341
70~74 0.77322 0.86794 0.79010 0.88660 0.83458 0.91678 0.81775 0.90691
75~79 0.64696 0.75831 0.67752 0.78916 0.73084 0.83596 0.71221 0.82092
80~84 0.50187 0.61257 0.54120 0.65595 0.60335 0.70485 0.58199 0.69155
85+ 0.31207 0.38431 0.34359 0.42336 0.38511 0.44459 0.39763 0.46117

Note: Numbers for BO~4 are survival rates for babies born during each of the projection periods

Data: KOSIS (Korean Statistical Information Service), Population Projections for Korea. http://kosis.kr
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Table 4. Presupposed migration rates by sex and age (2005~2010). A 2 =2 0|55 71HX|(2005~2010)
Category Annual average of net migration | Annual average of out-migration | Annual average of out-migration
rates for Busan (%) rates for Busan (%) rates for the rest of Korea
Age Male Female Male Female Male Female
0~4 -0.762 -0.839 6.037 6.090 0.328 0.328
5~9 -0.234 -0.276 3.894 4.021 0.244 0.244
10~14 -0.065 -0.065 2.469 2.694 0.180 0.188
15~19 -0.410 -0.470 2.667 3.163 0.185 0.216
20~24 -1.460 -1.723 6.109 7.350 0.412 0.494
25~29 -3.887 -3.301 11.446 9.697 0.634 0.535
30~34 -1.791 -1.699 8.106 7.289 0.454 0.404
35~39 -0.750 -0.512 5.409 4.507 0.327 0.293
40~44 -0.479 -0.397 3.897 3.197 0.253 0.225
45~49 -0.512 -0.584 2,981 2.742 0.208 0.200
50~54 -0.626 -0.764 2.494 2.691 0.182 0.196
55~59 -0.734 -0.941 2357 3.034 0.165 0.215
60~64 -0.852 -0.846 2552 3.203 0.165 0.217
65~69 -0.735 -0.555 2.524 3.087 0.158 0.210
70~74 -0.509 -0.317 2.567 3.278 0.159 0.225
75~79 -0.187 -0.077 2.860 3.634 0.190 0.267
80~84 0.109 0.194 3.254 4.009 0.209 0.308
85+ 0.511 0.357 3.520 3.915 0.209 0.262
2005~2009
Average (%) -0.955 4555 0.285
Scenario 2
Scenario 1
Change rates 25 ‘ 25
per 5-year (%) Scenario 3
-10.5
14 | 338

Data: KOSIS (Korean Statistical Information Service), Internal Migration Statistics (1995-2009); Registration Population (1994-

2009). http://kosis.kr
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Table 5. Presupposed fertility rates and sex ratios at birth for Busan. AL

Projection periods

Category Ages
2005~2010 2010~2015 2015~2020 2020~2025 2025~2030
1.4 1.1 0.9 0.9 0.
15~1
19 (1.0) 0.8) 0.7 0.6) 0.6)
10.5 9.9 9.6 9.3 9.3
20~24
9.3) 8.9 (8.6) (8.4) (8.4)
520 639 57.4 50.2 457 457
67.9) (60.9) (53.3) (48.5) (48.5)
Age-specific 30-34 86.9 91.4 94.3 97.4 101.0
birth rates (82.8 (87.0) (89.7) (92.8) (96.1)
1530 212 290 38.1 46.9 511
' (19.3) (26.4) (34.7) (42.8) (46.6)
2.3 3.8 6.2 9.3 11.2
40~44
Q2D 3.5 (5.8 (8.6) (10.4)
4549 0.1 0.2 0;4 0.8 1.4
0.1 0.3) 0.5 1.1 1.8)
. . 106.0 1059 104.9 104.6 104.3
S birth
ex ratio at bir (107.7) (107.6) (106.6) (106.3) (106.0)
Change rates (%)
. Average
Category Ages 2005~2010 2010~2015 2015~2020 2020~2025
(2005~2009) c
- 2010~2015 - 2015~2020 - 2020~2025 - 2025~2030
15~19 14 -18.1 -15.2 9.4 0.0
20~24 10.5 -4.9 -3.8 -2.3 0.0
Ace-specific 25~29 63.9 -10.2 -12.6 -9.0 0.0
N 30~34 86.9 51 32 34 36
pirth rates 35-39 212 36.7 315 23.0 9.0
40~44 2.3 63.5 65.3 49.7 20.0
45~49 0.1 80.3 89.9 119.0 71.3
Sex ratio at birth 106.0 -0.1 -0.1 -0.9 0.3

Note: Numbers in parentheses are ones used in Population Projections for Korea conducted by the Statistics Korea
Data: KOSIS (Korean Statistical Information Service), Vital Statistics (2005-2009); Population Projections for Korea.

http://kosis.kr
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Table 6. Population projections for Busan. S2AMZAA| Q151 =7 ZA}

Category Initial population Projection periods
(2005) 2005-2010 | 2010~2015 | 2015-2020 | 2020~2025 | 20252030 | Whole period
Scenario 1
Total 3580087 | 3436793 | 3290247 | 3144505 | 2996007 | 2845512 | 740575
population (-4.16%) (-4.26%) (-4.43%) (-4.72%) (-5.02%) (-20.65%)
Births 123,241 112,827 103,184 96,395 89,275 524,922
Deaths -101,577 -114,748 -128,953 -143,979 -159,099 -048,356
Net migration -170,959 144,625 -119,972 -100,914 -80,671 617,141
Scenario 2
Total 3,586,087 3,437,537 3,321,066 3222 454 3,133,342 3,047,198 -538,889
population (-4.14%) (-3.39%) (-2.97%) (-2.77%) (-2.75%) (-15.03%)
Births 123,417 113,290 104,788 101,010 98,058 540,562
Deaths -101,577 -115,276 -129,525 -143,581 -157,155 -047,114
Net migration -170,390 -114,485 -73,875 -46,540 -27,047 -432,337
Scenario 3
Total 3,586,087 3,437,537 3,304,035 3,177,724 3,053,637 2,928,751 057,336
population (-4.14%) (-3.88%) (-3.82%) (-3.90%) (-4.09%) (-18.33%)
Births 123,417 112,789 103,147 97,941 93,504 530,797
Deaths -101,577 -115,276 -128,934 -141,840 -153,713 -641,340
Net migration -170,390 -131,015 -100,524 -80,187 -64,676 -546,792

Note: Total population is the target year population for each of the projection period; Figures in parentheses are change rates
during each of the projection periods
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Table 7. Population projections for Korea. = Q171 7| ZA1t
Initial population Projection periods
Category
(2005) 2010 2015 2020 2025 2030
Statistics Busan 3,586,087 3,445,562 3,321,545 3,189,435 3,047,791 2,898,998
Koreab Rest of Korea 44,551,990 45,428,977 45,955,549 46,136,254 46,060,158 45,735,573
Sum 48,138,077 48,874,539 49,277,094 49,325,689 49,107,949 48,634,571
Busan 3,586,087 3,437,537 3,321,006 3,222,454 3,133,342 3,047,198
Scenario 2 | Rest of Korea 44,551,990 45,624,641 46,252,978 46,559,148 46,546,973 46,226,425
Sum 48,138,077 49,062,178 49,574,044 49,781,601 49,080,315 49,273,623
Busan 3,586,087 3,437,537 3,304,035 3,177,724 3,053,037 2928751
Scenario 3 | Rest of Korea 44,551,990 45,624,641 46,270,124 46,604,354 46,627,628 46,346,413
Sum 48,138,077 49,062,178 49,574,159 49,782,078 49,681,265 49,275,164
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