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Abstract This study aims to analyze Physical Al capability and global competitiveness across seven
sectors of the Korean robotics industry and to propose growth strategies tailored to each industry type.
Using data from the 2024 Survey on the Korean Robotics Industry, the Physical Al Capability Index (PAI)
was calculated based on the proportion of firms operating research institutes and the proportion of
firms with dedicated R&D personnel. The Global Competitiveness Index (GCI) was calculated as the
arithmetic mean of the Z-score-standardized values of export value, Export Intensity (EI), and the Trade
Specialization Index (TSI). The results showed that professional service robots had the highest PAI, while
industrial robots ranked highest in both EI and GCI. Based on PAI and EI, industrial robots and personal
service robots were classified as the Leading Type, professional service robots and robot embedded
systems as the Growth Type, robotic systems as the Potential Type, and robot components and software
and robot services as the Vulnerable Type. The same classification was obtained when the mean and
median were applied separately as classification criteria. These findings suggest the need for
differentiated growth strategies that reflect the characteristics of each industry type, including R&D
support, technology commercialization, and global market expansion. This study is expected to
contribute to the sustainable growth and enhanced global competitiveness of the Physical Al-based
robotics industry by providing a foundation for developing industry-specific policies and corporate
global growth strategies.

Key Words : Physical Al Capability, Robotics Industry, Industrial Type, Competitiveness, Global Growth
Strategy
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(Table 1) Overview of the Korean Robotics Industry

in 2024
Category 1 2 3 4 5 6 7
Number of | 55, | 365 | 166 |1.413| 662 | 176 | 1,162
Firms
Sales (KRW | 5107 | 640 | 438 | 1.980 | 1,760 | 339 | 2.218
billion)
Firms with
In-house | 504 | 933 | o3 | 582 | 208 | 131 | 185
Research
Institutes
Firms with

Dedicated 183 93 54 414 | 228 16 594
R&D Personnel

Production

(KRW billion) 2,952 | 603 | 423 | 1,965 | 1584 | 304 | 417

Shipments

(KRW billion) 2,990 | 615 | 433 | 2,076 | 1,795 | 329 | 2,190

Domestic
Sales 2,060 | 547 | 368 | 1,881 1,564 | 328 | 2,158
(KRW billion)

Exports

(KRW billion) 929 68 64 195 | 230 1 31
Imports

(KRW billion) 467 33 14 173 90 1 572

. Industrial Robots

. Professional Service Robots

. Personal Service Robots

. Robot Components and Software
. Robotic Systems

. Robot Embedded Systems

. Robot Services
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(Table 2> Measurement Formulae and Units of
Variables

Variable Formula Unit

(Number of firms operating in-house

Research Institute research institutes / Total number of %

Operation Rate

firms) x 100
) (Number of firms with dedicated R&D
Dedicated R&D personnel / Total number of firms) x %
Personnel Rate 100

Physical Al Capability| (Research Institute Operation Rate +
Index (PAI) Dedicated R&D Personnel Rate) / 2

Export Intensity (El) [(Export Value / Production Value) x 100| %

Trade Specialization (Export Value - Import Value) /

Index (TSI) (Export Value + Import Value) Index
Global Standar
Competitiveness [Z(Export Value) + Z(El) + Z(TSD] / 3 | dized
Index (GCl) Score
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D AFAT FFAG(PADE B 40.136%p= LEFE
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(Table 4> Correlation Analysis between PAI and
Global Competitiveness

Variables @ @ ® @
(Table 3) Descriptive Statistics of Major Variables @ PAI ! 347 778 533
@ El 347 1 714 956"
Variable M SD Min Max ® TSI 778 714 1 785"
Number of Firms 644.143 481.526 166.000 1,413.000 ® GCl b33 956" 785" 1
Sales Revenue 'X.05, .01, ""X.001.
(KRW billion) 1,498.325 | 1,049.557 | 339.197 | 3,107.478 (D=Physical Al Capability Index (PAI),
- (@=Export Intensity (El),
Research ‘ﬂStltULt’/e 49 652 19.497 13.339 74.432 (@=Trade Specialization Index (TSI),
Operation Rate (%) (@=Global Competitiveness Index (GCI)
Dedicated R&D
Personnel Rate (%) 30.620 12.478 9.091 51.119
Physical Al 3.3 OX|ZFAl F2EX[2(PAI) EA1
Capability Index | 40.136 | 4743 | 32229 | 44.536 3 TIXIZAI HFRIH(PAD =4
(PAD G6e) (Table 5)¢} Zo] AEAH|AE 23 Hopr} wx2
Export Value (KRW
billon) 217.361 | 325.284 1.190 929.699 Al DR 44.53602 7F =4 et 2 284
! o] = Hx|AA] 9=k &~Fo A} =0 Ho H A
Export \?E/f;sny € 15035 | o575 0391 31493 A 5 HRZAI IF 50] 7P =2 2ofg 24
— o ol B2 ATALPHIE(63.6601%= v R o
rage opecialization _ _ _
Index (TSI) 0.099 0515 | -0895 | 0626 T dgo] <ot 5= 0] 2 Qn|it
(-1<TSI<T)
s BAAT, M AR 2E(PAI=44.277)T AR
oba
Competitiveness 0.000 0.845 -1.101 1.649 € 2E(PAI=43.174) 9A & £F9] dAZAl IF
Index (GCI) -
= Holz Z o= Yeylth 9] AxYE 25 AT

3.2 IXZAl S|+t =Y ZYH9| A

TAAAL AT} 2 9 22 A 7] ABy
}Q1517] o} Pearson AHHARAL AAJsIgl0

w, 1 ZA3k= (Table 4)9} 2t}
241 2%, HABAL AFASE $EURO ()

A Qlaetet HMEQIY FuIL HuH FPHOR o]F
oA glo] 7|&g4l o] w2 Hofx BHriHTh
ZEMOE=(PAI=41.761)= ¥|1Y &2 &0l
Ou, AFA PHES M w1 MY BERHE
2 71 Yol A7 7Y B4 Bt
SEAEE 2RAB|A(PAI=32.220)9F B2EEE 9l 4Ax
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(Table 6) Results of Export Intensity (EI) Analysis

5(]—%9,}—% X]‘E]_ﬁ‘}}:—’] jje'}vg-/‘é‘% /\] ]"1’1’1:]' E Production Export
xport Value )
Sector (KRW billion) Value (KRW | Intensity (EI) | Rank
billion) (%)
(Table 5) Results of P.hy51cal Al Capability Index Industrial 929,699 205214 31493 ]
(PAI) Analysis Robots
Personal Service
Research Dedicated | Physical Al Robots 64.765 423825 15.281 2
Institute R&D Capability -
Sector Operation | Personnel | Index (PAI) Rank SRObO“C 230.820 1,584.420 14.568 3
Rate (%) | Rate (%) (%p) ystems
. Professional
Professional ; 68.035 603.483 11.274 4
Service Robots 63.661 25.410 44.536 1 Service Robots
- Robot
Pers?:!,(js Ml s6.024 32.530 44.277 2 Components 195.270 1,965.250 9.936 5
- and Software
Industrial Robots 53.901 32.447 43.174 3 Robot Services 31751 117516 7605 6
ROb"StyEg:zdded 74.432 9.001 41.761 4 Robot
Embedded 1.190 304.706 0.391 7
Robotic Systems 45.015 34.441 39.728 5 Systems
Robot
Components and 41.189 29.299 35.244 6
Software 35 %Etﬂ %‘@E—’:!(GCD '=|k1
Robot Services 13.339 51.119 32.229 7
(Table 7)T} Zo] AxYE& 2582 F=2 FAYA|
34 45 TOIE(ED 54 HGCI=1.649)7) 714 & Ao SRR, Az
. o -
TE s = & 2HE $290] 929.6994A9 02 7MY AW 5
A= _
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°F 31.5%7 AolgoR 45T e omlstel, =
W 234 F 22 A 2L FEAFA0l 7t
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28(EI=14.568%)2 AXUE 25 a2 £2 &
Aok E Yehyc) E3) 7Ho]/\113]/\g ZHOo MA IF
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9,]/&]11— A& 71540 o A Holg Hri=th
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Hog vigdd ZAZ B 4 Ut
EEAAH(GCI=0.311)2 =9 230.82049¢,
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Ho] ) 254 7 Eof 7teH AHHeE &
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{Table 7) Results of Global Competitiveness Index
(GCI) Analysis

Global
Export Export Trgdg . [Competitiv
Value } Specializati
Sector Intensity eness Rank
(KRW on Index
iion) | & | 7)) Index
(GCI)
Industrial | go9 609 | 31493 | 0331 | 1649 | 1
Robots
Robotic | 530820 | 14568 | 0435 | 0311 2
Systems
Personal | o1 765 | 15280 | 0625 | 0287 | 3

Service Robots

Professional

Service Robots 68.035 11.274 0.346 -0.055 4
Robot
Components | 195.270 9.936 0.059 -0.165 5
and Software
Robot
Embedded 1.190 0.391 -0.209 -0.926 6
Systems
Robot Services| 31.751 7.605 -0.895 -1.101 7

3.6 OX|ZAl 7|8t 2EMA 935 HM

(Table 8)3} Zro] WAAA] HFR|2=9} &k
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(Table 8> Results of Industrial Type Based on Physical Al
Capability and Export Intensity

Type Criteria Mean Criterion Median Criterion
High PAI - Industrial Robots, | Industrial Robots,
Leading Type Hg‘, hEl Personal Service | Personal Service
9 Robots Robots
Professional Professional
Growth Tvoe High PAI - Service Robots, Service Robots,
vP Low El | Robot Embedded | Robot Embedded
Systems Systems
Potential Type Low Péll - High Robotic Systems | Robotic Systems
Vunerable |Low PAI - Low Robot Components | Robot Components
Tyoe £l and Software, and Software,
P Robot Services Robot Services

Mean criterion: PAI=40.136, EI=12.935
Median criterion: PAI=41.761, EI=11.274

Values equal to the median were classified as High (> median).
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