Lournol of the Korean Association of Geog
t

aphic Information Studies, 24(2) 2021, pp.64-77  1SSN 1226-9719(Print
ps:/ /doi.org/10.11108 /kagis.2021.24.2. ¥ ISSN

r
6 2287-6952(Online)

Jista o™ Xp=o _g_?_pa 20| ojx|= QO A*

==

Analysis of Factors Affecting the Spatial Distribution
of Highly Educated Human Capital: Focusing on
Master’ s and Doctorate Group*

Soyoung KIM' - Donghyun KIM**

? o

B QA7) Bae use Q14 4R Y] $HA RES Wsinm 1A BEA vAE 9F
2% sofshs olth, B AT AUASY $uH IHAREAL B 2Eds $0A A
FAnE Avington FNAARIL Fal sty A AR Que] REe) vAE FAH 29
3 oWl 29l9] 9T FET Hsich BAAN, A - upb g9 1Y QF AR BFE
Sl REsty glom FEAS FHOR ¢ 9 29 AvAelly P FYsL Ui Ao
2 btk A e sk QlE ARe] R GFE vAE TS AN 29
sl Agska Q9lek ofuE]l 291 A - uab AW meky QF Ao BEe JFeclo
24 2 o8e X Rohs Aow trhdh ¥ o] Ak 4 e fekudt she A
73R Aol ol AAFEo) gk,

ABSTRACT

The purpose of this study is to examine the spatial distribution of highly educated
human capital and to identify key factors affecting their spatial distribution. We analyzed
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the spatial concentration and inequality using Gini’ s coefficient and exploratory spatial
data analysis and identified the economic and amenity factors to affect the spatial
concentration of highly educated human capital using spatial regression model. The
findings show that the spatial pattern of highly educated human capital is concentrated,
imbalanced, and clustered in Capital region and part of Chungcheong and Gangwon
region. The spatial concentration were more affected by economic factor than by
amenity factors. This study provides some implication on the regional economic
strategies to attract the human capital.

KEYWORDS : Human Capital, Exploratory Spatial Data Analysis, Spatial Regression Model,
Regional Economic Development
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TABLE 1. Summary of variables
Classification Variables Definition of variables Unit Sources
Dependent Variables TALENT Number of people dggrzerzasmr s or higher Person Statistics Korea
GRDP Total gross Regional Domestic Product One million Won Statistics Korea
WAGE The average annual wage per a employee Won Statistics Korea
Economic The average employment rate in April and o Ministry of Employment
) EMP %
Variables October and Labor
IND Percentage of producer service business in % Statistics Korea
GRDP
Percentage of education and scientific o Ministry of the Interior
msgﬁ)g&iim SEBYEXP technique sector in fiscal spending % and Safety
Local government’” s expenditures per a o Ministry of the Interior
EXPBYIND ! %
resident and Safety
Amenity GREEN Percentage of green area in urban area % Statistics Korea
AR Total air pollution substance kg Ministry of Environment
DOCTOR Number of doctors per 1,000 people Person Statistics Korea
Ministry of Culture,
HOTEL Number of hotels Number Sports and Tourism
DENSITY The population density Person/km?2 Statistics Korea
Control Variables CAPITAL The capital region (Qapﬁal Reg|oln=1) Dummy variable -
VETRO The Busan, Daegu, Daejeon, Gwangju, Ulsan _

metropolitan area (metropolitan area =

1 Dummy variable
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FIGURE 1. LISA map of highly educated human capital
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Test DF Value Prob
M(lag) 1 71.090 0.0000
Robust LM(lag) 1 8.060 0.0045
LM(error) 1 76.213 0.0000
Robust LM(error) 1 13.182 0.0003
LM(SARMA) 2 84.273 0.0000
TABLE 3. Descriptive statistics of variables
Classification Variables Mean STD Min Max
Dependent Variables TALENT 1073.100 1512.029 55 9127
GRDP 6160260.666 7907588.346 222863 51458518
Economic WAGE 2466297607 4891179.243 16663560.05 50362255.63
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DOCTOR 2.476 2.266 0.83 22.04
HOTEL 2.852 5.947 0 52
DENSITY 3966.359 6295.697 19.74 27937.826
Control Variables CAPITAL 0.288 0.454 0 1
METRO 0.214 0.411 0 1
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TABLE 4. Estimation of models
Spatial Model OLS SAR SEM SAC
Classification Coef. t Coef. z Coef. z Coef. z
InGRDP 650.037x++  —6.548  563.355xxx  6.498 537.420% 7.074 527.606%* 6.610
InWAGE 2082.985++x  —3.993  1632.002+++  3.584 1230.801 ** 2.967 1544.488%+* 3.270
EMP 94.368 —1.428  91.188%xx 1.638 95.288++ 1.695 98.074xx+ 1.713
IND 34.899x —-6.499  —31.555%xx 6.845 24455+ 5.689 29.048++ 6.452
SEBYEXP —47.805%xx  —-4.203 -52.113xxx  -5.401 —51.015% %% -5194 —56.630%** -5.479
EXPBYIND 5.781%xx —1.467  4.502+x+ 1.361 4.160%** 1.741 5.257x* 1.927
GREEN 13,789+ —2.907  9.449%xx 2.218 7.353%xx 1.796 7.251%%x 1.700
AR —0.000%** -0.322 —0.000%+=  —0.250 —0.000%** -0.514 —0.000%** -0.411
DOCTOR 10.735%** -0.296  9.896%** 0.324 8.736%** 0.334 4.607%** 0.165
HOTEL -10.530%x*  -0.819 —5.615%+x  —0.515 4.157%x* 0.411 1.348xx* 0.123
DENSITY 0.058%xx* -2.789  0.036%** 1.933 0.062%** 3.271 0.047%xx 2.367
CAPITAL 924.255%x+  —3.805  751.735%x+ 3.586 1155.887%** 4.042 953.995% 3.686
METRO —196.227+xx  —1.074  —69.143++=  -0.439 76.405%x+ 0.353 48.705%x+ 0.242
Constant —47292.366+*+ —5.543 —37973.866%** —4.999 —30063.769*++  —4.423  —35647.688**+  —4.566
P (W_TALENT) 0.322%xx 3.795 0.242%xx 2.265
A 0.692%xx 13.093 0.494%xx 4.723
R’ 0.634 0.724 0.612 0.704
Model examination DF Value Prob
Jarque—Bera 2 823.897 0.0000
Breusch—Pagan 13 333.170 0.0000
Koenker—Bassett 13 64.708 0.0000
#xx p<0.01, ** p<0.05, = p<0.1
ZZ g9l AAFAE Ak o5t AuE molid o) FANA
A AghA Feo] ofmuE wo] J¥E F
B AT Seuet AT el A - = AL ofujdit
4 % st 14 Ave T4 Lk BT A Sease) 29 Ay £
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AR BiEel BEs Jlom FEAS s 98 AuEa E U, A2
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Ao AAA fle] Al ABSIL SR yahe @AWl Yt SuE JEow H
Zlolt}, x| o] Fof da<E 18|al ¥1tel Qlo] =3l V|Fow AL 9= AV}

A
Algshs A Akl gt 7131a<10] o)olth. mpxutoz A . ukA} Mtk pEke] 017
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Aol FQsk aRlojrk AR, ofWuE] 81 7ol 9 AT I Y 59 =2 ¥3kalo]
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74 Analysis of Factors Affecting the Spatial Distribution of Highly Educated Human Capital © Focusing on Master’s and Doctorate Group

BAVIEE 1% A 3 B4, 9o 94 A
29 oF-aat SHel v 22 F 79
A AAE 7T B, A7 ARl
o] BAYEE FED e T 4R
A =9E= sty 1A AES FAskaAt st
= Al ofuilvE] Bk dAlkeel tigt 7]
39k Hup 2 o] dAo] Hojof drh=
ot & Aol At Rk oyl oA =9
g ] ABATEIME BAE aslo]
2 2R il Aol T st ARE Al
AltaL QlEolle Eekal A4 #8080
At e Qlste] ofviiEle] e o

gAo] pAEE He B9 woh aS
I, A, BXEE S 9N F
Rb ol URs A #ele owAl =4
A=7tell Rl 2Ao] shojAok drh=

=1

Ny o de e
_O|L
N

A, vleEdel wdty 1A AHts {3
O

= T M1=1 T o | - = ]’
ok Q1F Ao A REES ohRs o A
YATEAA] AN FEY Ao 2P0l
Uehta e FEAOE =elsha vk £

VS|

-|~
FN
R
2
R
td
rn

18 oft 1o
Ru)
1o
K xo
o o r
L
o o
Bt

4
or
iy

v_lo mo#

il

offf oft

PO
o &

SO
fo

A & Al tfgt wrk Pate g
wsjok & Aolt},

mEto 2 B s wiste QlF xje]
2 QE} el plE F% AT A
QketiAl gtk Q14 Ao o]Eul PFL 7
AR ozt ofulUiE] 2elo] FAle] =gk,
BT Ao AFE Ayl 29e
wEglon} ol Aol sl olH Qelg
wrh wus) sekaly] deiMe ool 24
S i AT} o oldel @k, 1EY A

o
tlo
o

i

[

AHES] 739 IAE el viAlE 5o <l
3 AAA 29l flow= A 44 29le] F
sl #Hgshs Zlo® duA itk wEkA o
Fa3l & ouUE] Qe oA 2

FRIgl Adebd Fol FUHHoR yudE dQ
7} Slct. kAl

(7

REFERENCES

Anselin, L. 1988. Lagrange multiplier test
diagnostics for spatial dependence and
spatial heterogeneity. Geographical Analysis
20(1):1-17.

Anselin, L. 1999. Interactive techniques
and exploratory spatial data analysis. In:
Longley et al (eds.). Geographical information
systems: Principles, techniques, management
and applications. Geoinformation Int.,

Cambridge.

Becker, G.S., 1994. Human capital: A
theoretical and empirical analysis with
special reference to education(3rd ed.).
The University of Chicago Press.

Berry, CR. and E.L. Glaeser. 2005. The

divergence of capital levels
across cities. Papers in Regional Science

84(3):407—-444.

Cho, S.C. and U. Lim. 2010. Human capital
externalities  and

human

urban  wage: A
hierarchical linear model. The Korea
Spatial Planning Review 65:41-52 (&4
A, 99, 2010. JVAARE JFEIT} duF
ol wR= I AA AP 8.
TEAT, 65:41-52).

Choi, M., U. Kim. and J. Bang 20083.
Spatial dependence of apartment sale
prices in Seoul: An application of spatial

Model. Regional

econometric Korean



D% O AEe BN EEY oA 4URY / oo U 75

Science Association 19(3):61-80 (4
A, AYs WS 2003, FEEAS 1

3 MaA] oftE 71AL I3t JEE. A
- 19(3):61-80).

Choi, Y. and B. Lee. 2006. A Study on the

estimation of land price considering
characteristic of the adjacent land use
and spatial autocorrelation in residential
zone. Journal of Korea Planners Association
41(5):45-60 (H¥, o<, 2006. &7k}
7Vt R SEAoN IS e
FAA W A7 Fgel st A FEAE
41(5):45-60).

Choi, Y. and J. Lee. 2014. Correlates between
industries and zoning characteristics and
environmental pollution employing spatial
regression. Journal of Korea Planners
Association 49(1):247—-261 (H4, o],
2014. FB|FAEYES olgd Al 9 8%
Ao SN SR e E4. =
EAE 49(1):247-261).

Gu, H., X. Meng.,, T. Shen. and L. Wen.
2020. China’ s highly educated talents in
2015: Patterns, determinants and spatial
spillover effects. Applied Spatial Analysis
and Policy 13:631—648.

Ha, J. 2019. Trends in the spatial distribution
of human capital in the Seoul Capital
area. Panel for Korean Economic Analysis
25(2):157-207 (k7. 2019. =4 <l
AR RE] WG Fo| BA. #773A
2 25(2):157-207).

Hur, Y. 2007. A study on the estimation of
house price in regard of spatial effects.
Housing Studies Review 15(4):5 —23
(&&7d. 2007. =AM FErbAL] iH
FEe As. FEAT 15(4):5-23).

Ingram, B.F. and G.R. Neumann. 2006. The

returns to skill. Labor Economics 13:35
—59.

Jung, S.Y. 2013. A study on the determinants

of productivity in Korean business
services. Journal of Industrial Economics
and Business 26(4):1659-1690 (g4,
2013. vt AR E| A e ALY A
ARl ARIMRIAY S FHoE. A

AT 26(4):1659-1690).

Kang, D., 2018. Characteristics of interregional
migration of the youth: Focusing on new
graduates. Monthly Labor Review 158:7
—-18 (F&%. 2018. FdF AHolse &
A At &2k FHCE e 16817
—-18).

Kang, S. and S. Jo. 2011. Regional growth
analysis by estimation of physical capital
and human capital. The Korea Spatial
Planning Review 68:3—24 (=, AT
2011. QUAARER EAAREe] 4S5 &9
A AN, FEAT 68:3—24).

Koh, Y.W. 2018. The wage impact of
graduates’ interregional migration when
moving from college to the first job:
Focusing on interregional migration of
graduates from non—metropolitan area.
Monthly Labor Review 158:19—-29 (11%
. 2018. tiEAE] A AA o]delA A
ole) QEEIk MR BB Aol
TS FHCE =5YH 158:19-29).

Ki, JH. and K.S. Hur. 2009. A Statistical
analysis of formation and growth of
human capital agglomerating cities: A
quasi—experimental design—based inter
—urban group comparative study. Journal
of the Korean Urban Management Association
22(2):31-56 (714&, &<, 2009. Q14
A2 AR TS @ Al digt FAIsH
A A7 FAPAPHE B8 =4 T 3



76

Analysis of Factors Affecting the Spatial Distribution of Highly Educated Human Capital © Focusing on Master’s and Doctorate Group

Hl AR EAIE R 22(2):31-56).

Kim, B., D. Lee. and D. Son. 2017. A study
on the effect of urban characteristics on
regional population using spatial econometrics
analysis. Korean Regional Science Association
33(3):21-30 (H®A, oA, &&= 2017.
FAFEAE o] 83 EAIEA %10 XY
Qlrell mR|= kel wst A+ A AT
33(3):21-30).

Kim, D. and U. Lim. 2010. An exploratory
analysis of the spatial segregation of
human capital in Seoul. Journal of the
Korean Regional Science Association
26(2):41-53 (&4, 44, 2010. A=}
2O AFA| Feeol #s FAA FAkE W
A AYGAT 26(2):41-53.

Kim, HB. and D.W. Kim. 2000. Human

capital and regional economic growth: An
empirical analysis. Journal of the Korean
Regional Science Association
16(2):67-81 (13w, <. 2000. <14
ALt A|19737ke] ATEA Ol wet AT A
AT 16(2):67-81).

Kim, J.G. 2007. Measurement of regional

human capital and the determinants of
regional economic growth in Korea.
Journal of Korean National Economy
25(4):1-29 (AFT 2007. -2yt A4
QAR 43} A 4 $A. 4

AAT 25(4): 1-29).

Kim, W. 2014. Disparity of human capital

across regions: The impact of aging.
Journal of the Korean Geographical
Society 49(5):747-760 (1-%-%. 2014. <!
Ao A7t 25 uPske] g of
skx|2] k3] %] 49(5):747-760).

Kim, W. and S. Hong. 2020. A study on

the concentration of power couples iIn

large cities. Seoul Studies 21(1):75-91
(A, g8, 2020. 18y RO g
Al Fgoll e AT AEEAIAT 21(D):
75-91).

Lee, H. and Y. Park. 2014. Human capital
externalities of the educational achievement
by distinct occupation classes in regional
labor markets. The Korea Spatial
Planning Review 81:133—155 (¢]3«d, Ht
7. 2014, AYrsAge] AFE s
ToRr SAW A AR ejFadt 74
STEAT 81:133—155).

Lee, W and KD. Lee. 2012. Spatial agglomeration
of human capital in urban areas. Journal
of Economic Studies 30(4):1-21 (°]-%-3,
ol7]&. 2012. ZAJelM ] Q1A AEe) 4
Q2L AAAT 30(4):1-21).

Lee, HYY., S.C. Cho. and U. Lim. 2011.
Occupation—specific skills and human
capital externalities in regional labor
market. Journal of the Korean Regional
Science Association 27(4):131—-151 (°]
Ao, 244, 4. 2011, LA F=9] &
AAFE o83 A A 14 AL 9
HE AL AY9AT 27(4): 131-15D).

Marshall, A. 1920. Principle of economics
(8th ed). UK: Macmillan.

Park, J.H. and H.Y. Lee. 2009. An analysis
on human capital externalities Using
hierarchical linear model. Journal of the
Economic Geographical Society of Korea
12(4):627-644 (745, ©]3]d. 2009. ¢
AP EZES o] &st Q14 Ao oF-gyt
AL AR S A 12(4):627-644).

Schultz, T. W. 1961. Investment in human
capital. The American Economic Review
51(1):1-17.

Shim, J. 2000. Accumulation of human capital



DY U AR TN L A AUEN / U2 U 77

and economic growth: Focused on Shim JI. 2003. An
Rucas’ endogenous growth model. Journal 7

effect of human

) } : capital on regional growth: A case of
of Industrial Economics and Business

13(2):193—208 (AA3]. 2000. {14 AHE

wide—area autonomous communities in
Korea. Journal of Korea Planning Association

o S BAEE: FARA A AEs 38(7):201-209 (A3, 2003, F=0] %
63'5 T}égi ﬂ—ﬁ%}ﬂ?i:ﬁ 13(2)193_ oﬂ?(]—xlﬂ'xﬂoﬂ/ﬂ 7(_] X]—%?;I X](?jlxé;g_ﬁjq_ -H‘i_
208). N FEAE 38(7):201—200).

Shim, J. and E. Kim. 2012. Analysis of
occupational mobility of college graduates.
The Korea Spatial Planning Review
75:37-51 (AAE, 18+ 2012 wist &
AAFe] Ao F A ol 2%l A e
I oHlFEEY 7 FHY ole e TAHSE. =
EAF 75:37-51).

Yang, Z. 2010. A robust LM test for
spatial error components. Regional
Science and Urban Economics 40(5)
299-310. kAGI

X
[




