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Abstract Regional governments have selected the robot industry as a major strategic industry and are
making efforts to foster the industry to revitalize the regional economy and create high added value.
Since there is a paucity of studies that empirically analyze the robot industry and its impact on the
regional economy, this empirical study sought to analyze the regional economic performance of the
robot industry at the metropolitan city level. For the study, the regional production output and the
proportion of production output of the robot companies to the regional production output, and the
presence or absence of robot innovation institutions were selected as independent variables. GRDP and
the regional economic growth rate, and the youth employment rate were set as dependent variables. As
a result of the analysis, it was found that the robot companies' production output had a positive effect
on GRDP and the regional economic growth rate. Also, the proportion of the robot companies'
production output affects youth employment rate and the presence or absence of a robot innovation
institution affects GRDP. Taken together, it means that not all the facets of the robot industry have the
same effect on the regional economy. Therefore, it is concluded that the robot industry will make a
meaningful contribution to the regional economy when the policy encompasses the expansion plans of
the existing robot companies and the promotion methods of the robot industry in the region.
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Table 1. Number of businesses and production by

region(2017)
Area Nurr}ber of lezil\l);e
businesses million)
Sub Total 1,525 3,415,781
Seoul 504 1,071,971
Metropolitan Incheon 107 288,946
area
Gyeonggi 913 2,037,604
Gangwon 2 17,260
Sub Total 424 1,321,473
Busan 64 198,259
Yeongnam Daegu 161 517,218
area Ulsan 18 45,522
GyeongBuk 59 79,928
Gyeongnam 123 480,546
Sub Total 181 246,477
Chungcheong Daejeon 132 43,621
area Chungbuk 16 37,025
Chungnam 32 165,831
Sub Total 61 11,273
Honam area Gwangju 52 10,006
Jeonbuk/Jeonnam 9 1,267
Sum 2,191 4,995,004
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Table 3. Basic statistics
Table 2. Definition of the Variables Verid
bl ! Definition Avg SD Min. | Max.
Variable Definition c
Sum of market prices of all overall |1.24E+08|1.2E+08|3.5E+07|4.5E+08
GRDP final goods and services in the 'QRDP between 6.3E+06|1.2E+08|1.3E+08
region (million won) —
DV | Regional economic Year-on-year change in gross within 1.25+08)3. 1E+07|4.5E+08
growth rate regional product Regional overall | 2.39 2.12 | -2.60 | 7.00
Youth Employment rate of young DV economic  |between 0.12 2.28 2.51
employment rate people(ages 15-29) in the region arowth rate(%)
Robot company's Total production output of within 212 | 249 | 7.11
production output robot company's in the region Youth overall | 40.02 3.38 | 33.30 | 45.30
Proportion of Proportion of robot company -
robot company's output in total regional empl;)}g;)ent between 048 | 3952 | 40.48
v production output production ratelo within 3.35 | 33.79 | 44.84
Presence or absence '\Whelzthe'r or not t'here Is a robot Robot overall |4.1E+05 |5.8E+05|1.7E+03|2.6E+06
of robot innovation mstétut'lon atétkéorlzﬁd, a'm')roved,f company's
institutions or designated by the Ml_f'HSUY o production between 5.6E+04(3.5E+054.5E+05
Industry in the region eput(onill
- - - output(million
National R&D National R&D expenses used in won) within 5. 8E+05|-3.6E+04[2.6E+06
investment the region
R&D Ratio of R&D personnel to local Proportion of | qyerall | 0.01 0.019 | 0.000 | 0.077
manpower ratio population robot
Exports Total Exports by Region IV | company's |between 0.002 | 0.013 | 0.017
CcV 5 production
MaHUfaC[l.lrlng Year-on-year change in (%) within 0.019 | -0.001 | 0.076
production X oF 7 output(%,
. Jdecrease rate manufacturing production index Presence or
Increase overall | 2.10 | 0.932 | 1.000 | 3.000
Service industry . . absence of
production Year-on-year change in service robot et 0109 | 2000 | 2214
i ion i . . etween . . .
increase/decrease rate industry production index innovation
* Note : Dependent variable(DV), Independent variable(IV), (U]Stltuthl_l;) within 0.928 | 0.881 | 3.095
Control variable(CV) presence=
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ble Definition Avg SD Min. | Max.
Nartonal R&D | overal | 13,192 | 5064| 2654 56155 wAIs BYS Aol wysl] 9, 2 Wi
mestment - [perveen @1 1200513675 o] e} ek PRI B, 716719 e f B
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ratio(%) sl WithinHe& Fst=dl, Withing 283 74
within 0.07 | 0.04 | 0.31 _
rge & 7F
overall | 37,987 [ 30,683 | 1,660 |124,129 ° & Ao 2.
Exports
o between 2,813 | 35,378 | 40,967 — — —
Cv (million$) —q.) = —x. )+ (e, —e.
within 30,595 | -1,197 |121,149 (i = 9) = Bl =) + (e —e,) )
Manufacturing overall | 1.38 5.02 | -7.50 | 14.50 o] Hpg Ao A] o3 71,-7]‘ Kb,
PFDdU/CéiOH between 112 | 032 | 255
increase/decreay covl(x...u. ?l A0 E =2 O ]_;—‘__o
se rate(%) within 4.94 | -8.67 | 14.62 ( t Lz) 3l o F4d= H el o
SF XA S 4 9o, I s 87 1
Service industry| overall 2.55 0.99 | -0.30 | 5.00 4 ]tﬂ = = ;Lé- M o] = 200}04 BH
production between 0.79 1.73 330 ]é 7H1ﬂ = ':1‘}\6] /\]—_?“74]/\}-%- E]-
increase/decrea - ; ‘ slEpdo A x + = e
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Where y, is the

independent variable, u;is an individual-specific

effect, e,; is an idiosyncratic error term.
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Table 4. Result of Fixed effect model analysis on
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Table 5. Result of Random effect model analysis on
regional economic growth rate

Variable B SE z

Robot company's

- 2.18E-06™*| 7.82E-07 2.790
production output

GRDP
Variable B SE z
Robot company's 106.2% 17.7 6.010
production output
Proportion of
robot company's 4.57E+08 | 4.43E+08 1.030

production output

Presence or absence of
robot innovation
institutions

National R&D investment | 5,386.3***

1.60E+07**| 5.97E+06 2.690

1,067.5 5.050

R&D manpower ratio _1‘09§+09” 2.17E+08 -5.040
Exports 1,562.9%** 289.4 5.400
Manufacturing production | 4 hor ¢ | 1 2gp406 | 1.010
increase/decrease rate
Ser-vice industry production 5008406 | 8.445+06 0.590
increase/decrease rate
Constant 8.68E+06 | 2.67E+07 0.320

*p<0.1, **p<0.05, **p<0.01
% R-sq : within = 0.7636, between = 0.3275,

oleh Zre AL A ) 227199 YA 371
7 499 SN FAAITH RS olshr] e
of 2327190l 7 Bl Fa4L ek sk o

Eo] 2RYA7|# §-57F GRDPol 344 9T =

overall = 0.3299

Proportion of

robot company's -3.253 22.676 -0.140
production output
Presence or absence of
robot innovation -0.668 0.769 -0.870
institutions
National R&D investment -0.000 0.000 -1.080

R&D manpower ratio 8.801 9.776 0.900

Exports -0.000* 0.000 -1.930

Mfmufacturing production 0,225 0.055 4090
increase/decrease rate

Service industry production| 0.057 0.257 0.220

increase/decrease rate
Constant 1.932 0.882 2.190

*5¢0.1, *p(0.05, **p<0.01
% R-sq @ within = 0.5972, between = 0.9907, overall = 0.5894

2Ry AFS Y5l Breusch-Pagand®] LM
(Lagrangian Multipler)?dd A3} gto] 4.26, |98+
0.0195% p#te] 0.1Ech &7 W& 10% -2l
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£ EAS 133 FEaY RS Yookttt A8
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Table 6. Result of Random effect model analysis on

regional economic growth rate(AR(1)
Consider)
Variable B SE z
Robot company's =) (75 ggue| g08E-07 | 3.050
production output
Proportion of
robot company's -3.176 23.253 -0.140
production output
Presence or absence of
robot innovation -0.665 0.729 -0.910
institutions
National R&D investment | -5.2E-05 4.63B-05 -1.120
R&D manpower ratio 9.404 9.405 1.000
Exports -3.1E-05™ | 1.33E-05 -2.290
M'anufacturing production 0,205 0.057 3.600
increase/decrease rate
Service industry
production 0.044 0.273 0.160
increase/decrease rate
Constant 2.063 0.870 2.370

*p¢0.1, *p<0.05, **p<0.01

% R-sq : within = 0.5919, between = 0.9940, overall = 0.5839
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Table 7. Result of Random effect model analysis on
youth employment rate

Variable B SE z
Robot company's |y 715 g | 1318-06 | -0.020
production output
Proportion of
robot company's 95.383™* 37.975 2.510
production output
Presence or absence of
robot innovation 0.443 1.288 0.340
institutions
National R&D investment |-1.93E-04*| 8.04E-05 -2.400
R&D manpower ratio 47.097** 16.371 2.880
Exports 3.30E-05 | 2.16E-05 1.530
M-anufacturing production 0.117 0.092 1.270
increase/decrease rate
Service industry
production -0.072 0.431 -0.170
increase/decrease rate
Constant 34.902%** 1.478 23.620

*p0.1, **p<0.05, **p<0.01

% R-sq : within = 0.5437, between = 0.8217, overall = 0.5467
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