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n= TGnn = (]MGn+]FGn)+(CFGn+CMGn)+(MnMGn+MFGn)+(DFGn+DMGn) (3 22)
o714 FTE, + ndxe A d7Y9 5 9ulotH, 4 (3:21)°04 A=
TG,2 nALo] o]FA Foke] & U 5 ouieitt. 4] (3.22)014 & 4 =0l
TG, I a, o 4 A5 5= FTE,E Fol & 4 St a,#te] & A=l
w2t §sk= A9, & GDPOll Wt ®lsk= A%, 181l a, 7t AAY T FAC
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41 T 7l A9 FF 74

HZ 2021 FFE 2027@7HA] 9] 1155HY 38Hd S5 A4S 2 Ayte ¥ 413

2t zsoheld Eshw, Fetweld wmsshwel AshES 100%2 7Hein

A a3 ety a3 oSy
2021 235,922 216,215
2022 232,176 215,057
2023 214,561 198,618
2024 222,170 207,132
2025 243,694 229,671
2026 232,023 218,792
2027 222,307 209,331

19 A - "1 1_ii =



g = e o oA | L) g3t Hief) o=
2 0.0292 0.0320 0.0372 0.0388
3 0.0369 0.0322 0.0386 0.0509
4 0.0465 0.0342 0.0398 0.0612
5 0.0549 0.0387 0.0379 0.0715
6 0.0566 0.0369 0.0394 0.0869
7 0.0590 0.0373 0.0395 0.1002
8 0.0624 0.0441 0.0419 0.1083
9 0.0564 0.0486 0.0466 0.1195
10 0.0471 0.0504 0.0526 0.1327
4.3: °l%F  AskE F4 MAPE 2}
B d | AED EAR | dEd oA FL I - o S I
2 0.0291 0.0320 0.0373 0.0389
3 0.0367 0.0323 0.0389 0.0513
4 0.0461 0.0343 0.0401 0.0617
5 0.0543 0.0387 0.0382 0.0722
6 0.0557 0.0370 0.0398 0.0879
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7 0.0579 0.0373 0.0400 0.1015
8 0.0610 0.0442 0.0424 0.1100
9 0.0548 0.0486 0.0471 0.1215
10 0.0452 0.0504 0.0531 0.1350

A2 2dzke] FAE Wtk

P49 T MAPE glo] Al 2] et 212 g 4 9ln G ulmel
A%, 2 Aot e B 4 ok B Q7oL HZ 2age] o) JlsuEa

4% dwd TSSh 3ehdel Sob UsES vigoR dist Yshy

2028 F7}2] 9]

H

0] —6—12\(1)4

4.4°F .

Z7F "ash] wiEe] 2021RE 20287 2]

203013742 2]

ZUY 5B 2P 9

FASHCE Agste] e ke whedste] #7]5ck

B 44: 202195¥F 20289714] ol FAE thste] Y 4 =4 At
A A J2b | AR oz | gukd @xp | ARk ozt
2021 49,404 34,503 82,908 50,174
2022 51,673 36,335 87,931 53,714
2023 50,361 36,156 85,104 52,650
2024 46,766 33,614 79,306 48,983
2025 48,307 34,939 81,776 50,896
2026 53,052 38,305 89,886 56,537
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2027 50,481 36,936 85,492 53,810
2028 48,381 35,354 81,955 51,507
Zog2s AR, &9 48 7RF 9 E9 "ol 4 2dFE [ 94Xk
FAE FrFetal 7HstelE ®l, B HlolHE e =E 20109FE 201997
=9 75 FHcte] AA el HwE Fo MAPE g %t AvE AuEH
B 459 2ok Adtele] UL ghe a4 th Aol shedste] w1siee
T 45 7BMETEOR 2d T 9dZe] FAIE Wty s o MAPE
I A J2 | Ao o= | duid] g@#p | ARk of#}
2 0.0418 0.0179 0.0276 0.0338
3 0.0483 0.0241 0.0327 0.0381
4 0.0543 0.0332 0.0345 0.0409
5 0.0614 0.0401 0.0406 0.0449
6 0.0749 0.0470 0.0435 0.0465
7 0.0889 0.0534 0.0492 0.0501
8 0.1026 0.0616 0.0578 0.0582
9 0.1116 0.0639 0.0679 0.0663
el 57 nhble R, B9 40 A7 W & Hge] A% A2
2970 FAIE RFFRh 7Hgstar diStt Aol MAPE o] Ald AA ve+
e R 4 ok o]F HiFeR dAxd, 9 28 7t ¥ £ &S d5S
22 ’:! £ 1_i|



olZAE et EAN 5 FAY A= B 460 Zrh Altst] U g2

E 4.6: 20309714 A= HME 2 ded) EQ o+~ =4 A
&) At
A SPAHA)
153 o Al I o Al

2020 47,371 395,386 82,757 88,171 56,905 145,076 | 227,833

2021 47,384 35,745 83,129 87,589 57,685 145,274 | 228,403

2022 46,033 36,127 82,160 86,033 58,480 144,513 | 226,673

2023 45,054 395,048 80,102 85,624 58,675 144,299 | 224,401

2024 44,383 33,214 77,597 85,766 58,545 144,311 | 221,908

2025 42,425 32,005 74,430 85,721 94,525 140,246 | 214,676

2026 39,852 31,531 71,383 85,855 52,638 138,493 | 209,876

2027 38,707 30,782 69,489 82,042 51,453 133,495 | 202,984

2028 38,005 31,038 69,043 78,349 49,615 127,964 | 197,007

2029 37,103 31,954 69,057 76,261 48,945 125,206 | 194,263

2030 37,126 32,028 69,154 74,185 50,705 124,890 | 194,044
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F 4.10: 20308712 A=

ik A At ol HAKA)
2020 17,099 10,772 27,871
2021 17,469 10,736 28,190
2022 17,291 10,938 28,231
2023 17,195 11,056 28,260
2024 16,836 11,204 28,067
2025 16,653 11,095 27,775
2026 16,589 10,865 27,472
2027 16,332 10,244 26,574
2028 16,022 9,965 25,981
2029 15,390 9,736 25,127
2030 14,830 9,549 24,387
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AAF A} o A
ARz 16,707 10,890 27,597
S ESY 17,099 10,772 27,871
MAPE 0.0235 0.0108 0.0099
Aol Hlsf ojzte] @abso] Y HWoln, MAMow HS wj MAPE o
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2 0.0703 0.0622
3 0.0684 0.0641
4 0.0608 0.0687
) 0.0449 0.0657
6 0.0478 0.0595
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Abstract

Time series forecasting on

the size of Korean Science and Engineering labor force

WooHyeok Heo
Department of Industrial Engineering
The Graduate School

Seoul National University

In this thesis, we define science and engineering labor force and suggest forecasting
method of science and engineering labor force supply of Korea. We define science and
engineering labor force as the people having Bachelor’s degree or higher who majored in
science or engineering. We forecast science and engineering labor force supply of Korea
to 2030. Forecast was carried out by gender and type of university to attend, and the
number of graduates with a bachelor's degree or higher who majored in science and
engineering was forecasted by estimating university entrance rate and the graduation
rate by number of years required. The geometric moving average method was used to
estimate the ratio, and it was confirmed that a valid MAPE value was obtained by
estimating the past data in the same way to ensure consistency. Based on the
assumption that trends in recent years affect the enrollment rate and graduation rate,
the number of reflected years was determined by comparing the MAPE values through
historical data. As a result, it is forecasted that the supply of science and engineering

labor force will continue to decrease for 10 years as a whole, and it was shown that the
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supply of science and engineering labor force in 2030 will be about 85% of that in 2020.
In a similar way, the number of graduates of master’s and doctoral degrees in science
and engineering was estimated, and the ratio of the number of full-time researchers to
the total number of graduates plus the number of bachelor’s, master’s and doctoral
graduates was estimated and multiplied by the estimated total number of graduates in
this study to 2030. In this way, the number of full-time researchers was estimated to
2030. It was confirmed that the ratio had a high and positive correlation with the total
population and total GDP, and based on this, the ratio was estimated through linear
regression analysis. Three scenarios were used to estimate the ratio, and were estimated
based on the assumption that the ratio is correlated to the total population, to total
GDP, and to reflect recent trends in the ratio themselves. By showing the estimated
results for each scenario along with the world's major countries on the graph of GDP
per capita versus the number of full-time researchers per 1,000 people, we checked
whether Korea will change to a model similar to the current OECD countries. As a
result, in the scenario where ratio is correlated to the total population, the change was
closer to the average of the OECD. In the case of forecasting through the correlation
with the total GDP, it was confirmed that there was a change in behavior similar to
that of the Nordic countries. When it is assumed that the recent trend of the ratio is
reflected, it is approaching the OECD average, but it can be confirmed that the speed
is slower than when predicted through correlation with the total population. By applying
the method presented in this study, it is expected that it can be used to estimate the
supply of science and engineering labor force in other countries. In addition, it can be
used as a reference in research on whether sufficient science and engineering labor force

will be supplied to lead the future era of the 4th industrial revolution in Korea.
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