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Impact of The Robot Industry on Regional Population Movement
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Abstract Investigations of population movements from the perspective of local economies are required
when local populations are declining and population outflows worsen. This study was undertaken to
investigate the regional economic effects of the robot industry from the perspective of population
movements with the joint aims of contributing to formulating regional robot industry policies and
suggesting directions for local robot industry development. Empirical analysis was conducted by applying
ridge regression analysis to robot companies by region from 2010 to 2020. Multicollinearity was
suspected through the confirmation of the first analysis, pooled OLS and VIF, which confirmed that the
choice of ridge regression analysis was valid. The optimal k-value for each dependent variable was then
estimated for ridge regression analysis. The results obtained showed that robot production positively
affected wages and that the numbers of robot companies and company employees positively affected net
population movement and wages. The significance of this study lies in the fact that it empirically
analyzed the effects of the robot industry in a region from the perspective of population movements and
wages. This study is meaningful because it provides basic data for policy-making and supports national
robot industry development and the creation of quality jobs by measuring job quality based on wages
and population movements.
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Table 1. Variables definition

Variables Details Source
Statistics
. Korea,
Neo | The mumber of net e | inclc
migration rom other regions Population
Depen & Movement
dent Statisticsy
vari National
-able . . Tax
Average income per capita of Service
Wages  [the number of people reporting "National
year-end tax settlement
Tax
Statisticsy
Total p;oduction ve}l)lue of
. manufacturing robots,
P rc;(iuicéfanl off professional service robots,
r%bot personal1 service r%bots, robot
h parts and parts, robot systems,|ys:
Indepe enterprises embeddecﬁ7 robots, and robot Mfgéﬂgry(jf
ndent ) ) service companies in the region| Zlnl_d ol;hers
vari | Number o e Robot
-able | local robot Number Oiﬁgtﬁt icoc;mpames M Industry
companies 8 Survey
Number of
employees [Number of employees in robof]
in local robot| companies in the region
companies
Statistics
. . . Korea.
Regional Regional Gross Domestic | -
labor Product / Number of Employed| a%?gz;?\}g
productivity Persons Population
Survey,
The sum of the market prices -
of all final goods and services S?g:g;cs
GRDP produced within a given Resional
economic zone during a given I 8
perio ncome,
. Ministry of
NE’II{%?SQI National R&E expenses Sc(ijence
. spent in the region and ICT
investment and KISTEP
"Research
an
R&D Proportion of R&D developme
manpower personnel in the region nt activity
investigatio
ny
Korea
Amount of goods and services|Internation
Exports  |produced in the region sold to|l al Trade
other countries through trade |Association
, "Exports
Control Ministry of
Vﬁi’l Public
-ables ini
Population Population of persons with Aciiglllméitéat
resident registration(residents) Security,
"Resident
Population,
The area of the area Korea
corresponding to Dong or Eup Land and
on the basis of administrative :
The extent of| “ . = > ) - Housing
the area district and residential area, Corporatio
commercial area, industrial 0 PUrban
area, or green area on the basig " Status
of use zone B
Statistics
- Korea,
Number of Number of employed persons "Domestic
among the economically A
employed active population Population
pop Movement
Statisticsy
Statistical
Office
"Mining
Proportion of . . and
manufacturin Maméffa%tgr ig% alln%l;&zr?eghme Manufactur
g industry 8 ing
Industry
Trend
Survey,
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Table 2. Basic Sstatistics(2020)
Variables Ave. StDev. Min. Max.
Depen Net 084 | 69.70 | -78.40 | 87.78
ent migration
Sl Wages 37.86 | 184 | 35.94 | 4033
Production of
regional robot | 1797.43 | 1598.67 | 157.78 |3747.25
Ind enterprises
ndepe
ndent | Number of local| 410 65 | 100,50 | 12,00 | 25157
vari |Fobot companies
_able Number of
employees in | 1ae5 00| 846.46 | 310.00 |2116.00
local robot
companies
Regional  labor| g5 | 01 | 005 | 097
productivity
GRDP 481.26 | 410.43 | 173.71 | 1074.12
National
R&D 23.21 28.28 2.89 64.97
investment
R&D 138.95 | 159.04 | 25.77 | 374.60
Controll___manpower
vari Exports 128.09 | 67.55 46.71 | 208.21
-ables Population 12.79 10.49 5.11 27.58
The extent of the| 435 49 | 19527 | 22839 | 638.67
area
Number of
employed 66.32 | 54.12 | 26.54 | 143.15
Proportion of
manufacturing 0.18 0.06 0.12 0.24
industry
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Table 3. Regression analysis results & VIF

Variables . Net- Wages VIF
migration
Production of re.gional 0,012 -0.003 99.41
robot enterprises
Indepe
ndent |umber of local robot 4 5o 1 010 | 155.18
. companies
vari
-able |Number of employees
in local robot 0.304 -0.096 186.11
companies
Regional labor | o0/ 3| 95356 | 9.15
productivity
GRDP 0.579** 0.025 1378.98
National R&D 0.150 | 1.726 | 1810.83
investment
Contro R&D manpower 0.543 -0.429* | 2995.47
vari
_ables Exports 0.085 -0.039 17.09
Population 52.005**| -3.481 4688.21
The extent of the area -0.063 0.016 85.02
Number of employed [-14.795*** 0.990** | 6078.51
Proportion of | g5 557 | 47.827 | 9.03
manufacturing industry

*p <.1,™p <.05 "™ p<.01
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Table 4. k value estimation result

Out of | CV mean
Variables | No. | Description | Lambda sample | prediction
R-squared error

1 |first lambda| 23.29497 -0.0485 1525.983

53 | 1ambda | 1846087 | 07502 | 363.5119
before

Net gy | selected | 600085 | 07502 | 363.496
migration lambda

55 |lambda after| 0.1532654 | 0.7501 363.6343

58 |last lambda| 0.1159396 | 0.7446 371.7126

1 |first lambda| 1.918754 | -0.0664 | 16.04798

19 lgmbda 0.3595395 | 0.0816 | 13.82089
efore

Wages |20 | S°ected | 037509 | 00843 | 13.77943
lambda

21 [lambda after| 0.298496 0.082 13.81471

23 |last lambda | 0.2478166 0.074 13.93497

Table 5. Results of Impact Analysis on Net
Population movement

Variables b Std. Err. | t value
Production of r§g10n31 0.001 0.001 0.700
robot enterprises
Indepe Number of local robot
ndent g - 0.004* | 0002 | 1.720
. companies
varil
—able Number of employees
in local robot 0.054** 0.019 2.770
companies
Regional labor | ) o5 gu | 5371 | 2620
productivity
GRDP 0.013** | 0.003 3.940
National R&D 0371 | 0085 | 4.380
investment
Contro R&D manpower 0.038™** 0.010 3.810
vari Exports 0.083** 0.041 2.030
-ables Population 0.066** | 0.018 3.750
The extent of the area| -0.004**| 0.001 -3.000
Number of employed | 0.016™* 0.007 2.160
Proportion of 40802 | 37.269 | 1.090
manufacturing industry
constant -1405.9** 522.8 -2.690

*p < .1, ™ p < .05 " p < .01
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Table 6. Results of Impact Analysis on Wages

Variables b Std. Err. | t value
Produ};:tlon of ri'eglonal 0.000* 0.000 1730
Indepe robot enterprises
ndent | Number of local robot| - 53141 000 | 2.000
. companies
vari
_abl Number of employees
able h
in local robot 0.004* 0.002 1.820
companies
Regional labor |~ 6o 56 | 4436 | -1.550
productivity
GRDP 0.001** 0.000 2.800
National R&D 0.015* | 0.006 | 2380
investment
Contro R&D manpower 0.002™* 0.001 2.370
vari Exports 0.000 0.003 0.110
-ables Population 0.002 0.001 1.370
The extent of the area| 0.000 0.000 1.050
Number of employed | 0.001* 0.001 2.650
Proportion of | ¢ fesm | 5508 | -2.500
manufacturing industry
constant 99.30™* 43.16 2.300
< .1, ™ p < .05 ™ p < .01
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