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Abstract

This thesis aims to reveal the locational determinants of biotechnology firms in the Seoul Metropolitan Area. It also
aims to analyze urban planning strategies responding to the growth of the biotechnology industry. The biotechnology
industry has experienced remarkable growth since the 1970s and is drawing attention as the key to overcoming the
COVID-19 pandemic. The Korean government has strongly expressed its willingness to foster the biotechnology industry
in November 2020. The government announced the biotechnology industry as one of the “Big Three" industries that will
propel economic development along with automobiles and semiconductors.

The biotechnology firms, capable of multi-breed production in small sizes, prefer employing master's degree holders
employed at relatively lower wages compared to Doctorate personnel. Thus, the availability of master's human resources
in the cities and counties (sigungu) will significantly influence the location decision of biotechnology firms. Furthermore,
the biotechnology industry has a high cooperative relationship ratio compared to other industries, which leads to a
large agglomeration effect. Therefore, the location of biotechnology companies will be affected by the existence of large
conglomerates within the firm's sphere of influence than the accessibility of the location.

The spatial panel regression model was used to identify the locational determinants of the biotechnology firms. The
result showed that the number of master's degree holders and large conglomerates within the firm's sphere of influence
positively impact the number of biotechnology firms in the corresponding cities and counties.

Based on the analysis result, this study suggests the urban properties for new biotechnology firms to consider when
entering the market. It also proposes guidelines for future urban planning strategies parallel to the development of the
biotechnology industry.
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Table 1. Labor status of Korea by industry and degree
=2 T SAb MAEY HIAEEY
Classification Total employees Bachelor’s degree Master's degree Doctorate degree
QIS5 5804 4,292 1,180 352
Artifical intelligence ' (74%) (20%) (6%)
Hi0| @2 15463 5,681 6,973 2,446
Biotechnology R&D ' (387%) (45%) (16%)
HESH SEMHA
ICT Broadcasting service 33,990 2,361 445
(67%) (5%) (1%)
50,949
e BRE 7|
C” ormation an ICT Broadcasting Equipment 149,998 14,268 2439
ommunication o o o
(39%) (4%) (1%)
Technology 380703
labor status '
ATEYN
Software 179,275 13815 3424
(68%) (5%) (1%)
263,375

Source: Statistics Korea
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EH o Ma| A
zawe  doesiusa  oErd EHEERS S0l 243
Dependent Biotechnology firms = . . Korea Biotechnology Industry
. . Number of bio companies established yearly from 2010 to o
variable established " . Organization
2019 by cities and counties
STARR I QITERAL HEE ST 4 QISR
Bachelor's Number of Bachelor's degree holders Population and Housing Census
MARR I QITERAL HEE AAQI 4 QIS RAL
Master's Number of Master's degree holders Population and Housing Census
SN QITERAL A E A1 4 QIS RS
Doctorate Number of Doctorate degree holders Population and Housing Census
TR N SN R Ul
Public facilities Public facilities by cities and counties Statistics Korea
g 7% A0l XI8t 7192 Bkm HIH L CH7 | 72 Sr=ti0|2&3]
Existence of Existence of large conglomerates within 5km buffer Korea Biotechnology Industry
conglomerates zone of each firm Organization
ASLE AR B ASSE SSHPIE=E
C2lHA . . .
=ECT Income level Average income level by cities and counties data.go.kr
Independent
variables 2siSATALe0),

OIIIE 7|&A7F
Standard market
price of apartments

x OfIHE 7[@AIZIE S OfIIE Hat oo tAc= B

% The yearly reciprocals of average apartment prices
was treated to the standard market prices due to
absence of the data

RENEHLAAL, AL
realtyprice.kr,r-one.co.kr

Korea Real Estate Board,
Commercial Information System

2910 A 72|
Distance to nearest
highway

Al 20l XIS 7 |F S0 Bt DAL 2940] 72|
Average distance of firms to nearest highway (IC/JCT)

S 2EA SSHOIE 2
Korea Expressway Corporation,
data.go.kr

AlotEntel Bt A2
Distance to nearest
subway

A0 XI5t 7| FS 2] Hit X[sFEutel e
Average distance of firms to nearest subway

SSHolE =
data.go.kr

ARAEX| OfHS
Industrial Complex
dummy

X NSO X7 MMGTX], S H UK, shgHio 22| Ko
% Guro Digital Complex, Seongnam Industrial Complex,
Hwaseong Bio Valley
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3. 37102 o2 B0t Table 3. Results of the spatial panel model analysis
Ha A= BEER} t# foEE
Variables Coefficient Std. Dev t-Stats Prob.
drg 1.129406 0.502132 2.249222 0.025%*
Constant ’ ’ ’ ’
oG, ke
. 0.418041 0.064603 6.470921 0
Spatial effect
SIARRIZ(-2) ook
) -1.93E-05 6.14E-06 -3.14574 0.0018
Bachelor's (-2)
ORI H MAROI2(-
SN ST jM"T( 2) 0.000121 4.78E-05 2.5636431 0.0116**
Human capitals Master's (-2)
HIARRIZ(-2)
5.15E-05 8.69E-05 0.5692817 0.56536
Doctorate (-2)
TR 0.000543 0.000111 4901543 0¥
Public facilites (-2) ‘ ' '
1r H ool
BITH L C7 1% R2(-2) 0.519471 0.116286 4467194 O
X|SIR] A Existence of conglomerates (-2)
Mz ASSE(-2) ok
City properties Income level (-2) -0.0263 0.011177 -2.35279 0.0191
OHIIE &t OHOH7HA(-2)
Standard market price of -1.48E-07 4.66E-08 -3.18283 0.0016%**
apartments (-2)
[
IC/CT2iol 242l -1.24E-05 1.09E-05 114117 0.2545
VAEIEES Distance to nearest highway
Accessibiltiy eIt
Alotaziel 742 3.98E-05 2.67E-05 1493682 0.136
Distance to nearest subway
o) ARHEEX] HO] ok
Dummy variable Industrial complexes dummy 5912285 0.390186 1515247 0
Adjusted R? 0.6303
Durbin-Watson stats 1.694229

ok, ok, x2 RO|SHE p-3{0] 2424 0.01, 0.05, 0.1 0[3HE 2Jolgf

xRk, %, % means that the p-values are 0.01,0.05 and 0.1 or less, respectively
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Null Hypothesis Obs. Lag Prob.
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Cause Bio

528 2
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Cause M

% RO=HE 0.05 OlotH HRIM 7|2
If the p-value is less than 0.05, the null hypothesis is rejected
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