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An Analysis of the Economic Impacts of Robot Industry in the Seoul

Metropolitan and the Non-Metropolitan Areas
: From the Perspective of Smart Specialization
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Abstract

Recently, South Korea has been facing problems regarding weakening competitiveness of manufacturing industries,
and many manufacturing-based cities are declining. Hence, there is an urgent need for industrial strategies to enhance
productivity and efficiency through digitalization of manufacturing using robots. Therefore, we have identified the
distribution characteristics for each area of South Korea's robot industry and their effects on related industries.
Furthermore, the linkage effects between related industries centered on robots is analyzed as a network. The results
of the analysis show that Seoul metropolitan city is focused on the development and production of key technologies
determining the added values of robots, such as artificial intelligence and software, whereas non-metropolitan areas
show concentrations in the production of hardware, such as components and finished goods for robots. Accordingly,
non-capital areas are actively engaged in various manufacturing transactions, which are form the primary industries of
the region. Moreover, these have higher production-induced effects than Seoul. The robot industry is thus showing signs
of development that are distinctly different between regions. Hence, it is necessary to establish a strategy for smart
specialization for customized robot industries based on their regional characteristics.
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Table 1. Industrial structure and change of Seoul Metropolitan and Non-metropolitan areas

FEH HISE
Seoul Metropolitan Non-metropolitan areas
2006-2017 EAXIR(HIS) NuE SARI(HIS) MEiE
Number of employees e Number of employees TS
(percentage) (percentage)

HEH 0 0
Manufacturing 1,828,765 (16.46) 23% 2,275,221 (21.63) 30%
- U= o 5

General manufacturing 618,742 (5.57) 13% 757,931 (7.21) 24%
- KA BRI o o
Knowledge-based manufacturing 1,210,023 (10.89) 29% 1,517,290 (14.42) 34%
MH| A o o
Service industry 8,512,627 (76.63) 45% 7,349,583 (69.87) 38%
- YEEAfH[AY o 9
General service industry 6,041,898 (54.39) 40% 5,819,780 (55.33) 37%
= RIA7 B A o o
Knowledge-based service industry 2,470,729 (22.24) 60% 1,629,803 (14.54) 39%
(B=54E) 8 o
Information and communication industry 441,718 (3.98) 56% 105,605 (1.00) L
(M2us|5g) 0 o
Professional science and technology industry 705455 (6.35) 7% 303292 (2.88) 8%
(7 IEFXIAZ B[ A L) o o
Other knowledge-based service industry 1323556(11.92) 53% 1120906 (10.66) 34%
TAte] 9 9
Whole industry 11,108,047 (100.00) 42% 10,518,857 (100.00) 38%
B £ 20179 71E, HIB2 T Ch| HIB(%). 4SS 2006-20174 71E.
The number of employees was as of 2017. Percentage compared to total industry. Growth rate as of 2006-2017.
K2 S713 HLAYGHZAY (2006, 2017)
Data: Kostat ‘National Company Survey' (2006. 2017)
XS XAZMMH[AY HIS | XY X|A7|REMH|AY HIS HE X|%E X|A7[SHEY HIS XS X|A7 |9 =Y HIS 3}
e of Percentage change of Percentage of Percentage change of
knowledge-based service knowledge-based service knowledge-based knowledge-based
by region by region manufacturing by region manufacturing by region
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Figure 1. Percentage and change of knowledge-based industry by region

A2 SAE HI AU ZAF (2006, 2017)
Data: Kostat ‘National Company Survey' (2006, 2017)
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Table 2. Reclassification of Robot industry

A
Rabot idustry HAER(KSI)
components Classification (KSIC)
TRFEAS =M A Y
Electronic integrated circuit
1) ZX & QK| HA manufacturing

Detection and
cognition sensors 12| 7|e MRS EHEY
Other electronic components

manufacturing

FEMHE
Computer manufacturing

2) R -2RASEIS
Human-Robot
interaction

7 |EFAIX|L 02 AfH| AR
Other engineering service

HFCIRRI
Product design

SUZRNT7|HSZ7|FHIEY
Manufacturing of navigational
radio equipment and measuring

3) Ao} instruments

Control 717 18RS S HAROEAHIEY
Manufacturing of automatic
measurement and control devices

for devices

7|EFFHAT 7R EY
Other peripheral equipment
manufacturing

NAHATERO LB
System software development
and supply

4) 2R U3xs %
ATEQ0]
Artificial intelligence
and software

SSAZEYOIMEASSY

Application software development
and supply

HREHZZ Y M| AY

Computer programming service
HRENAYSBRIRUTEAL|AY
Computer system integration
advisory and construction service

MASZRMZY
Work/Instrument Industrial robot manufacturing
6) UIEY=QI=et 01 X27 M| £
Network infrastructure  Mobile phone manufacturing
FA AET(2016)
Source: KIET (2016)
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Figure 2. Regional distribution by component of robot industry
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Data: Kostat ‘National Company Survey (2017)'
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Figure 3. Robot industry specialized area
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Using Kostat microdata remote access
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Table 3. Example of inter-regional input-output table
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A
Intermediate . iﬁ"‘g d EAEH
demand inal deman Total
out
X1 xH2 Xl XH2
Areal Area2 Areal Area2
Aleh
A!’?a] Zn Zy, Yd,,  Ydy, X
Eoydend
Inter- xl%i2
mediate Area2 27 Zn Yd,,  Ydy X,
input ol
A
Import M M, Ym,  Ym,
HI7HX|
Added value Vi Vs
SEYA
Total input Xi X,
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Ag 1X|+A32X2+Yt211+ Ygz =X, &)

o] Alo|A WG o] gl HE4-a0} AkTle] BAE ThA) B
Ajah chea} 2t

AX+Y¢=X @)
X=(-AY"Y? )

2] (5)olA2 (-AY-18 Ak Aleeta Sict, AL
T A Aol A4 shgsls AAHPEETE e A4t
FHASE ol gsl o2 dfet sgay SETPH, 4,
I F)E EEh= 7127 HohE=23, 2014; 2015; -84,
2016).

& A7 ole e B3l A4 L BUEA] At
AT ABWIAE Yehle 28 E dFHAS: 5 =&
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(& 4= 419 ARS8l s T5YY 5 o 4
S0l &gt FUHEYI AR, =58 59 #7225 YEY
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7Fx9] ¥]5(39.5%)°] w2 AK717HA] Abolct, 53] =9
2R} vl4EHo] ulF) B77EA vlE41.3%)°0] S EA
uveht 22411 F R77ER] FHEe] Aate] o] fA|AL Qi A
o8 9, vl 53] dFAe] F9- SHEYY
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A S 2HE PALS 3 TS 38 oS- vrehdict,

2) ZuX 2 &0}
o 254k10] b ARIEel viAle dFass 243

4. 250 SUEY A SIPIR| 22
Table 4. Intermediate input and added value structure of ro-

bot industry
s
input Added value  Total
M A 2296.2 1303.2 3599.4
Whole industry (63.8) (36.2) (100.0)
A 143.4 93.7 237.1
Total (60.5) (39.5) | (100.0)
+=H
. 82.3 579 140.2
ZEAM Metropolitan
Abot . area (58.7) @1.3) | (1000)
industry A
Non- 61.1 358 96.9
metropolitan (63.0) (37.0) (100.0)
area

Atz =24, 2015, 2013 X[Haldoizg!
Te=2 8 ()=t biE

Data: Bank of Korea, 2015. ‘2013 Inter-regional input-output table’
Unitis trillions won. () is percentage to total

ATHGE 5) 7). WA ohe ARdollAl 2 AAke fdshs A4t
TEere YYERE UHA 2y, g 254kiel 1.902
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g0} lat, IR7I7EX 9] 4 Loke] BAte] F= oJHAIE 4
E=3(1.61)2] B9 A ESE 23819 A9 F 7P A Y
Bt A= 23410 A= B QAR A4, Al
£ Bt v WA vebgt, oo s g ARRISelA 9
F7PHE fshe 77 S ol A 232414(0.69)2 A
AR B3H0.69)h= 2L A=Y HH0.58) k= v w3
ol= ¥=e] 2R A} oA e}l W Aol Qlof Akl A
RhofjAf o] 2t 54 4] Foptto R jHE o] S5l )
7] W20 SfAE 4= ATHARI A4, 2012).

AeEATE AARioA e ks FEshe AddAayt
A2 vehdich, 234]] 5 5o] e A=A AR 2,162
2 oS- A vepdt debAer A3 54 Akl

S Ak Axtell A FAR dE] ARG 5ol 2A] vepd
o}, e 2RARIC Aol A 8 ARjle P RkE
ke 2 7198 & 4 U2 AR A s
& Aokt Bl FHEY] A 2 AR H A=
o FaEoh WA vergt), =R Y ARjjelA o] kg &
3k AR Q) FEH AT veEd B3 0.99),
SHA0.96) SolA AdH o oS $A Yeideh 2382 A
A7) S1El AR E ARSI 719 BlFo] Bl5ede]
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Table 5. Regional economic ripple effects by the robot industry
Ty
sen 2B gum B o ma BX A
Seoul Chl UN9 - Lionam — Dongnam Other ﬁﬂﬂl t All 22 s
metropolitan ong region gyeong region  region .A“ industry Manufacturing
region region industry average
average
MiRese
Production inducement 1.61 1.65 1.66 1.90 1.85 1.75 1.74 191 2.16
multiplier
PIPIRIRLSS
Vale added inducement 0.62 0.58 0.65 0.53 0.69 073 0.69 0.68 0.58
multiplier
BS=e 216 0.81 0.66 0.95 0.86 0.61 1.01 1.00 1.14
Coefficient of sensitivity : : ’ ’ ‘ : : : ’
g4
Coefficient of influence 0.84 0.86 0.87 0.99 0.96 092 0.91 1.00 1.12
Xt2: 3228 2015, 2013 X[SHAIQIRE
Data: Bank of Korea, 2015. 2013 Inter-regional input-output table’
B 6. 2o 2RARI0] OJ5t MARUE T AR
Table 6. Regional production inducement effect by the robot industry
29| SR EHUER SHUER HEH 2R SHHUER JERH 2R
Rank Metropolitan Chungcheong Honam region Daegyeong region Dongnam region Other region
robot region robot robot robot robot robot
,oped e S8 ae sy g WBE L oy BER on gy 2
etro ung ae ong
politan Robot cheong Robot Honam  Robot gyeong Robot nam Robot ~ Other  Robot
EAOY
sy | FAHANA Aoy = agy IR sgu BB sca s
Whole & 22 28 Tix217] 717
2 | Metro ; Metro Metro Metro .~ o Chung . Metro  Whole &
olitan Retail olitan Robot olitan Robot olitan Electric & cheon Electric & olitan  Retail
P service P P P Electronic 9 Electronic P .
service
A
AE:'J:I x-|7|u_| x1x}7|7| 2R XJ7|E‘<| AE.E A‘1H|/\ eSS ﬁ7|3<| AEE AE;H
T=C (o == Sod ;;prpl T —_— Sod @Xu'?l T E% T=C E%
3 Metro Electric & Chung Electric & Metro  Whole& Chung Flectric & Metro Robot Metro Robot
politan Electronic cheong Electronic politan  Retail  cheong Electronic politan politan
service
289153 SAY CADY 1x
S Au|A 2=H  Mdla suy perE = ag S8 MHA  OiEE ZENE
4 | Metro Financial & Metro  Whole & Hor?a?n Chemical Metro Robot Metro Whole& Dae  Primary
politan Insurance politan  Retall products politan politan  Retail gyeong metal
service service service products
. os em N e N g o U o
5 | Metro Transport Metro EEctric & Chung EEctric& Metro Whole& Dong  Metal Metro  Metal
politan service politan - cheong -~ politan  Retail nam products politan products
Electronic Electronic service
. I I i 2719 T
358 ®A 7| Y S e a5z o3 A s8¢ XA [7| Y 2583
6 Chung EE ctric & Chung Chemical H or?alﬁ’] Primary  Dae EE otric & Dong EEct & Chung  Primary
cheong Electronic cheong products metal  gyeong Electronic ™™ Electronic cheong  metal
products products
YHSUH
s |  BBMEA aca gemz ssm X gmm gemE sum semz sfsixiE
[ H = = " bel o = " [=] " SL = ;
7 | Metro Information & Metro Chemical Metro “Xm?] Dae Chemical Dong Chemical =g Chemical
olitan Communication & olitan products politan Electric & eong products nam  products Fianam roducts
P Broadcasting P P P Electronic 9¥€°N9 P P P
service
130 r=EAIE, XMs56H MsE (2021)
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of A3 HrtHoz gl fXE AUt A=) BRAIT
9~ U ARBAE A= AEY Ao R A,

o 2RARJ0] AFEAEIE v|X| = A Qo= e dst
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0] 3% 22 =l Wol AA| 53} F YA oR 2 )
+(85.2%)& ATt vl=d A ol 79 vjuld ki
T v Aol ¥hd, vl RS2 A7) A Wl A
Ao 7FY & vIFoR A E vHA 217 9
oo g A9SE 2 89E vH 53] Bl 2
AR FTHoR S oF 15% Wele ArEadE
ol ol 8Qler Qe frede Hs B34k ot
AR RNE 2,772 71 A ERAIN, = AR o] 22
Abefol] ofgt H=roz o] A A= 1.612 A4 A9 5 7}
ER I

7. 2R4H| A QMRUst

2. MEHIERS

QP ARIQITEAL S Bo) RHARIT AR & AAH whE
BTE N)AE 20 B ARISS soleld), o2 $8e) 4
o 7t AT P FH 02 A EYAE w2 YEY
2 30le A 74 ARE 7o) PAEE BAK 24E B
TR CEEEEECE RN EREREERE ECETEL
£33l e BHoe §ic)
oFh Y9I % ARIYIEYZE 2 AL shue] Ao
2 ARSI AR 7 AT BAE A, AZsk) Akl ko]
AR, AR RS, AA FRE 58 w88 4 o
ol o Ak Mute] 7 mjet Wl Ake] TEBIE 9l8) WF &
o] Wz B4 ARIE B2 So) AnHo|w ARIAE Ao
2 590 1 & QoHEA- 44, 2018), B EAS ARjAT
RSB43 A1) 7 AT HES 2He 3 o] 8 Y=gae) §
gz Alztslall) !
ole} o] E&ah 2yAR) Y AT ARle) YiESIZ (19 Hot
2o, SEah vaEg Zhzre) 2RARIE AR AUE e
T 2RARIZ A AL B A9 30%2) 0 AT ARIE
The Uep) AZALS A1) 7H ARG E TR A WS 7
Ao gre) Aol wet 371e) o) e, Eak Y=g
oM ZH USS) QA Frle) AT ARISe] Jake )
B o APLAR 2 ARISASE to] AalA Hr,
npAjete 2 HA) ARE 5 TRk AlAY) GEoln, Brbe

Table 7. Regional production inducement effect of the robot industry

A (=]
FEEEX  sywes  suWer  ogwEsy  sdEsy  Jpmeg  Tead Al
Metronolitan Chungcheong Honam region Daegyeong Dongnam  Other region T
po region robot robot region robot  region robot robot

robot effent
:;'\-6%3 1.37 0.28 0.23 0.34 0.25 0.30 277
metropolitan (85.2) (17.1) (13.9) (7.7) (13.5) (17.3)
3¢

0.07 1.19 0.09 0.15 0.11 0.11
Chungeheong (46) (722) (5.4) (5.4) (6.1) 6.0) 173
region
SEH 0.04 0.05 1.20 0.06 0.06 0.07 1.48
Honam region (2.6) (2.9 (72.4) 31 (3.5) (3.8) ’
g 0.06 0.06 0.06 1.25 0.09 0.07 158
Daegyeong region (36) (3.4) (3.5) (65.8) @.7) (4.0) ‘
S8 0.06 0.07 0.07 0.10 1.32 0.09 170
Dongnam region (36) (39 4.2) (5.7) (7.7) (5.1) ’
7|EHH 0.01 0.01 0.01 0.01 0.01 112 115
Other region (0.9) (0.4) (0.9) (0.4) (0.4) (63.8) ‘
2% 1.61 1.65 1.66 1.90 1.85 1.75
Sum (100.0) (100.0) (100.0) (100.0) (100.0) (100.0)

( J= Mz g EA | IS
() is Percentage to column total
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Figure 4. Associated industrial network by robot industry components
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Al AReIA A" 5 AT F77HIE Aashs AdsAls R
AZEYo]o] Y 7]ag skl BAksof jict, 4ol 5
& ZauAe|s, A7) 9 d4x7)7), ARFAA SOl 2 0t
HEIE v GHEH ddE o] vk At o2t M
& SRS & Sl Fd2 AA AeIAE FARo] 2
ICT AR 5 214 74k ARlofl A1 2] -9} 7IWke 2 3o =4t
AlE =BHE Aleshs Q8-S 3sjor & Aol

RhA, vl g R4S AR RA] 237419
YA s=go] HF W SEE BAbshaL RS AA A= 3
of Z=a UHAED] 4.0 A= SN 25 L83
of gt} 53] vliedolA o ERARIS BHAlE, S45AIF
R Al ARlEe) AL T 9 AP gk Ads)
i glon FHHORE ASOR g 52 AFANE v
e, oo we} vl go e Sl FRAH R AR =
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£ SW 71&& Ndshs o AFFAS | Hoks 259 4 5
& W SEE AR A= HopollA A= EAE Ao
a7zt ek, ofF ST 4 s F8 S that

A, 3= Ao Azlo] AR|Sh= BlF2 AlA A=t
Blus) oejFor ofds] F7FskaL gl ofefl wet ghofAl
BEEE T WP F ARGl ARk ¥lF2 oF 30% o1V
& AAFHENZA AT, 2016). 53] v]e=Ao|A A=Y
< o8] vie- Fa7t AT FYslaL 9lon], FANE o}
= AF1A| 7]Hto] oj sl ofof we} vl A ) 41} &
AR Al sk oA = gl AlXYE 7R
& 2 QoA A28 Akl FEstAY M2 71eTte] 85
& F30 Alo] olF Ak g,

A, BXARAIA 2 BRI A8 Als R £AZEY
of oAt FEH= 2ol ofyrt, = dF vkl of
46%S AHA|t= A FE0] A 52 2R FUPHAE 2
o= #AAQ] 8ol A7) R A7), AU7NA, 13
Al & A=A AR LoFollA -9 718k 231 gl vl

42 ZRARRIS] A R W S-S AAbshE otellA 53
2 4 e A Za g

AR, 23§59 TS 41%2 1§ FE FFol, o]
of whe} e} 2RAT] ARe] w2 ARl E+8kaL o] ej]
BIE S 71%00] 2418 FE)A] Rk gl 53] Y E
o] i ofEErt v 2|, o) w7HEoR td WAL
ofgtElE M= BRARICE A oR o7l S 2R
AHd REiAZE A43] s Sside Y GRS Wi
A HE LS 97 A7 eS sk Ao) - Fasi)

A ZRARAL AA Aol SW Eok= vl=e] 1T 7] ¢
50| AEsaL glen], HW #ok= Alz¢] 7] 5%, Ui
Alz71950] Awstal ek, =2 obz] At wEaL ¢l
AR, SWeF HW FZ: Zofoll Al 27 735t 414 $-91¢) 7wk
231 Qlek= 7ol ot et wlaseo] Zprke] 4114
915 7o R ApdskE e R AEshEntd SyEs A
& 7t d Wo] e 4 QUi SelR= AlA| APellA 73R
& Qs BRAR Antolx o] S e 4= gt

L0tE AES} e S 43 & Atolla] Alkshe AR
AARE Tt 2ok, WA EUS| ARE s S RelA
T AvtE AES} A 4 ZTrAA Y 7olEaele
Zofjof g}, ZRA L] i} DAEE I HE X 5
Al & AR 2| Qe BE o A& Aol ol T3 A
2] HA FAFo| olA|aL T71 A A9 4] ool =
4 Zolt,

o A Ao 54 24 AAF 2 Ak . A
G A28} HobE A flslale AFHol AR F

0| A =Esof st T ‘AntE S48} 7)ut
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T AR QA 21 B4 9 SsHgle] digt St 240] o]
A Fa A PE XY Al Aol n|Fsiths B7E W
o}, gt A9 LA 9] Az SOl o] FAof s, TFA
T W AR = A 24 AAE vhds) AvtE dEske] &
Aol & o] BAE AR nEY 4 Qe djof &
Aol

& Ate] el v Ak AA, Aol A e v
S 7k A Aol FEAoR AuAnt Az 7he] 4
A% 54 2ol QIR P 2 Aol ¥ A
Aol A= A9 dlofE 45 SO BRAIRIY] A4
 54& v A5 wgshs 71 A A%E et Ao
A, A wEA s 2RARIE Z257] 98 A4l
dloJel7} Washt 219 AR Adsee] 5474 B4 Aol A4l
Aieel 2po)7k Qck, o]F A&A o HA vl 9 Al
RS B89 4& s o] Qe et alE AL
2 o3,

LKA RIS I KA AT XA [EAEI AR 2 LEECE
2 AT0IM KA RIS MR st 712A S (M S AR
£, 2014)9) M B MIAY PSSE iR SIoi, XIA7|EAH|
AYUES KAAn HESANAS Falo= et Aein| 2/(2012)2f
FHols weck

T2 2 A7) Mjoiptn MY 22 71Z0| SRR 7= 3071 Ao
1712] 2RMAS F718t & 31712 AL

F3. 0l HEYZE F6t= 7i7He] FHRIRR= Sitel ZF(Node)ez &
Slxlm, 27 7to] #il= AZMUnkZ #BIEC)

T4 MY 2H i FHe g RS YWHoRs MMM 22 BTt
QIEH MMFUFTION 2 2E|of| = HeifH nf FYMNRA| BI1TIX| S7t
2 QIeh HAFEE Rl N el GE SAI 12ist7| sl HEE
MALFEIAE2H0I F2 EESIACHDietzenbacher et al, 2005; El24
2|, 2017).
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