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Government R&D Support Strategy for Automotive
Materials, Parts, and Equipment Through Global
Supply Chain Analysis

Lee Seungphil

- Abstract -

This study analyses the supply chain risks of materials, parts, and equipment, which have recently
been highlighted as the biggest risk factors for companies, at a global level and suggests govern—
ment R&D support measures to foster the automotive industry. Using global trade data for 2021,
we derive items with high global supply chain risks in the automotive sector from Harmonised
Systems (HS) code 6 units. Using the identified risk items and industry data by segment, we conduct
a Delphi survey and establish a government R&D support strategy based on the results.

Global Supply Chain, Materials, Components & Equipment, Automotive,

NEYHIES Data Driven Strategy

stEyIACReY 27



JIALAAT | H3H M15(2024)

HIOle =X

b
r'E

HlolE EF7

F2 Ug

IIH)I:

CEPII BACI
Hl0[H

BACI(Base pour I’Analyse du Commerce
International) B|0|E{= CEPII(Center d’Etudes
Prospectives et d’'Informations
Internationales) OflAf UN comtrade G|O|E{2
2= YA FHHAO tigt FALLt BAHS
2Eot0 D= 2= FH WA H|0[E H|0|AZ, HS
IFEE JIEL=E 95 ~ S| FelHK US
07| M Aotz HS == HAA 20070= 01442
SHF2 M2t E= JHALM ZH 29 SA H
MNIZHZMIC] 7|22 ARSI Q= FEZ HS 6T
FEJHE MANIM 88 BEC= AtEok= 7
A2 H0|H, 22 J5U 240 g2 2851

Mr 30 1

r_g |:||O [

TOIME £A HE(2021HE)2] 5,38770 HS
S0 tHall 22670=9 228 WHH|0/H
o AS L2H0t 2401 ZEotL, HoH
WAL, 57, Y=, HS 625 TP,

H(H Ff) & WA (ton)2= FHE0 A

t

2~ o
F"—;rrl
o 1

1err

http://www.cepii.fr

=
2 | an-mE-Hy
B0|

2 A0ME T IHK| SROIA BT AR
S
- S, UM QI HS 619l 53877 £RAHA
Ol AT 2 M0 BEI5HK| 22 SA2Y
MAZ, ZRAZE, 715 S0| BT 0
MRS 22| st ERHAZ HEOHK
0002, BRI |HMRTIE S| HES 7o
AR SeH0| D2t MRIK BRTI}ES HS
6549l 2, 162701 BHEI510] EA

ol
j3%)
gjo

N
I8

Ol MBSt AAf- - KH| M 2ope

AAS TR (AR, EAKS, HIPHRI

Bhroh)S 28

X A ESA 222 2R ASABUL, KNSAt A 25,
KSAE SHHUGEA S MEEI0 B2 FAZHEO
A= &Zo|0f B 80|

7| AME RIS S,
https://www.sobujang.net

28 stE7A¢RY



7| AL A
H3# H15(2024)

Se|Li2t 5L 7|A| 4+
R&D §84 2

ISTANS 110 MIZYS SeC=







7IALEAT | M3H H15(2024) pp.29~63.

Lol 5 71A L2 R&D §8d =4

—ISTANS 1101 HZHE SH2Z -

2|Lf2to] 714 Ll RAD 2Ed £ 21E HIZ2=

28Q0s 2otz As SHAZ oiU.

= S5

I TH
re
Ty

NI
40
Toi
Mo
0x
rio
ro
iy
d
N
B
o
It}
re
el
0%

0x

-
i)
N

Al L

|10

| R&D 22g0= 27.3%2 Hlead0| ZYsIH, AlZtel S50 M=t A5 71s

O ChEH| LIEfLILL QiSS 2216, 714 L2 HlgEd Hols dHE 2 =M R&D

i 4 o
o
ol
Mo
ox
o
02

=

o dr Kl
d
N
N
re
=]
0%
HI
1z
mjo
ofm
=o£
Rt
18
fial
=
oh
Fol

t
off /=1t =H|E =itiot= 20| 289 MLIE e

FO O mo mo A T o
Jtor

40 o m?
ron
oo ox ox mE
e e B
o of
O
mo
fol
-5
g'l_l
)
10
it
Ju
1A
©
(019
18
flfok
O
HL
o
rr
>
~
el
mjo
fob
2
ol
~

o
N
I
=>|=|
=2
=
ron
=
17
roe
e
o
N
_l
Ho
O
xe}
ool
mjo
ot
©
me -
+>
30
Q1
n

r
re
-4
=2
s
rr
%
>
=
w
i

fm
%
ot
HL
ro
N
i
[
I
m
N
(@)
~

ol & E7ER] 112 MIZ= 12| CIO|HE 25101 714 4]
R&D FAt LHH| JHE HEH22 B46ICH, B4 21E EHZ 7|4 L2 RAD a&dS b ¥EE,
JlE +EE= SYHCZ THOZM 24 20| 22t RAD &g M1 fIeh Uts M=
20 ELef 297t QL.

O

= M o JA MY, 7Is &, R&D 224, DEA, ISTANS

srgsd 2024438 17¢  SE=E HEY 2024963132 AXEEY 202441 68 182

20i| Choll RUst =S oiFdl AHO| MAIRE ESH LA &
=22 2023 ISTANS =283 &4 =28 o =28l
* HEA TSN 2, jsks1020@gmail.com

stEvpeRe 31



JIALAAT | H3H M15(2024)

I.ME

Tfa7140] AA AR, 913 5 FAY7A HESE 760

(AFA, 2022). FePle2 27P3AHo|A SALA 9 AFHYS

>
<)
N
r

ﬁ
)
ki
30,
T

F9-5h= A g 4o]
(7| &g BBAIN, 2022), AASAETE oy et Q]u, QtH, F 2 3A| 5 EAIE S5t
£ A4 24 15840 A&H o0& =1 QeI | B4R, 20232). 2=
71 A ARl t-goto] 7|& FEE FHotr] Aol A& Fa=5Y FAol Hst=
AHIE7 | & H HBAIR, 2023a). S-HUehs 13174 415 B9 7144489 SHE 9|5
ALNIHRED) FAE A &2 0 & Sfj5hal 9tk 202049 AFANLEEZAL B 14 (G
71&718% 71, 2022)0f w2, L2uEl 2020 ¥ R&D FAHE93% 7179 9oz
A|A| 59] =oltt. £o], S-2juhet A 4H 719 2] R&D FAHH|= 73% 5,9989 o2 M|
tiv] oF 22 715199 01, R&D £A1H] 2] 86.7%S A2 0] A5k 9lo] A AFIQ] R&D

E42 Az o] At et

A A2 AxhE SHLE AR T AR 9T ol AbdolH(ERg - olA

- 8- 24, 2019), 271 A4

F4lo] Hh FeAgl oA 7L AAYES Us shv] WA Q) 7} 7|7kl

229 47134 ol % 7t AANH] AEAL ATHL, F8 4l0] 7|2 A4S Tk
O

YU 7 1A ARG 9 -9 A9 7|3 9 2 eV 5 2= AT I-A AGE
of| = B8l 7] A AFd o] AR 1122 Yo g2 M diH] Z71stAckZ2 @ €], 2023). R&D
G52 132l 7|&8 4l S olthHAIE 9], 2016). 714 414 9] R&D 4+ A%S AHH
™, 20204 18% 6809 Y102 AA A R&D B4 71 5 28.4%2] & 8% 24|51
Ao, T 59 7 ABHF 8.1%2] 7R E AXJET w2 TVHEE B4 27t =
o} E31 20199 tH] 7,6979 € Vst ol 714 4t 9] 38493 34 R&D £A+
TE7} 0] =1 Q502 sfAshE 4= St

32 s=RIIA¢TH



=2 R2|Lt2E 50 71A L9l R&D &84 =4

(B 1) HEY L 7|7 Aeio] RD SXtH| 3t ot o 5 o)

= r) B3|}

=L 2016 | 2017 | 2018 | 2019 | 2020 =S
s(@) | 3u(p) | b-a=c)

HMZQ | 478,842 | 558,433| 610,088| 623,862 | 636,579 7.4 2.1 5.2
J|HAQ! | 132,483| 156,039| 168,237 | 172,983| 180,680 8.1 3.6 4.4
HIZ 27.7 27.9 27.6 27.7 28.4 0.6 15 0.8

* X ISTANS DB, 2023
1) R&D EA: AU S AR TN 2t A, Sr=tel7|S7| 27+
F2) Xz AH SMAIA] H2 Y

AAAZCR F8 A7 A A FEE o) =gotal ot AR 7| F =2 HEA
H3lol= 274 A3t tf-3-5F7] Yo R&D FAHE Bofl AlA S Aleskal Qlrhaelr &3
HEAIR, 2021). BH=71dE0] 874 #istol o w2 A o8& 4= LS thst 1‘411“.—3_ kA
5tz Qlom, o] 5 v o 2 R&D FAE Eefistal Qlrt. thuie] 874 #isto] diH|sta 4
A= R&D T =S A&l 'AYSE 429]0] ThA] AFAR}E] o] A1Q] M 0 2 o]o]X
£ ARl HlAUEY] R&D A 1-50] E835itt. o]F YoiA= FYH dl4te] R&DY]
BAAAE 43t & &R o]0 4= YL F AAF O Z HEF o2 H R&D FAHY] 84S g1
7} 9-KAH 02 o|FojFof gttt o]of 17t 714 A1) 9] R&D &840 #et A-HHAL% 9,
2013 ; A% 2014 ; 78] -015 1), 2018 : EH 9, 2018)= F-&3] WHF= At oFATE
R 71A AG Y] FIE Qe A A= 71A AFF Y] B4 4 4 0= 3ol wet

=

(0

_

o[o
Ol

—_—
_4

SYGole= AFAEA EXMAIAHQL TISTANS(Industrial Statistics Analysis System:

ISTANS), & &5l %22t 71A] Atedoll sfgstes 11H A=A Q] 57hsAsA HolEHE g

saspeine 33



JIALAAT | H3H M15(2024)

5t t#E2AQl WHE91 DEA(Data Envelopment Analysis) ¥ &-835lo] 8842 =74
Sttt SRRFARIERE 7|2 = TISTANS 9] 114 Al2J R=7ALARES]
(Korea Association of Machlnery Industry: KAOMI) 9] 714 A4 50 AF EHE AAot
of stff AFH V& FEEE goll ojw gt Afo]7} Ql=A] A, S8H a&4 g

71ZE2H|EE HRIE EES }Od‘jr ATHEA S E-E51] A& B EA] T A A
B, EY IAEAS EE5to] 714 A Y] B84 24 8R0& EE0t0 A 1171 7| A 4Hi 9]
R&D FAo] tiet oS 88/ IR0l ST & Jakstizt sigint. & 45 &9 ==
H A= 35 714 AF4 O] R&D £&44 ALE A3 A +HE At 72w 2 E€8E
T = 2otk

34 Ao



[==2] 22112t 50h 714 42| R&D &84 24

II. 0|2 b2

1. 7|A g2l g2

)

P1AE AZE IR AZ GUIEA DAL A AR EYS
CHEAR A, 2019). 7174 A 2 ALgJo] A% AJAtolL} LS 913t FulE FFoke
O thEAQ AL Arjol ], AYAY T FHALY 2671219 BAES FAL Yol

27} Al WA a2 Aol

71A AR 58 9] A, QI SHE O o) F, AIES Alx, SAEES A € 7HE, §E
2 gL A g X5, Alo] 9 AlS 5 QI A3Lol| Avtol] A4 WA #Rio] Qlrk. vk
71A Ak e] 21 9 8438 915l 19679 T AT AT & A s o H, A ol o5
Hf:ﬂlﬂ "7 | AATA RIS 3 (KOAMI) 1= FAl e BEAN 257, & ZHasto] 714 A<

SEAE(C25), Lut71A(C29), A7171A4(C28), FLZ1A(C27), $5714(C30~31) 5 5H
9;_5_; EFoth. 714 419 5t E} S REAIERE 7S 02 T 7] A AH) 9] "9
AR E i

(23 1] 71 L2 HH

7 [A M2l A

T
o5 @9 o) (ng.,. €0 @31
ZaTENE TR ] S I J[ErATH|
 HEe! x| HEY] R oiAns SRR HEE]

* R BT AMQITIS 5| BHOIX|, KA KA

2, dgein

=7 2ol 4%1 3348 ST 2] sk ol

st=a7A¢ee 35



A

- 248, 2011),
9

O]

oJH(

o 724 A

(2024)

s

T|AMRIAT | M3 A1
T4, 2009). 714

e Pl P ERIITET LGS LT Y OB S T
ﬂr%Ho__%urmm@mﬂaoﬂoﬂﬂ%Hf%%ﬁmno_._&ﬁ%ﬂ
WO A E T My e E R M SR R T e B
T R - B - N A A - B
bR G o BE WA P T RN B EGMN P
o o oo MO o= Moo 0 g8 & M X A ® O nf T o 7 o
m TRNBERET By oo B R o R oo W W
B AMETEE TR AT PRI d ey
LN e L B R R I
J (¢} i3 0 —_—
ME_ﬁﬂmemmomlWQ%%wW%meq%L_L@%me%ﬂwu
g A N R IR L - B L v B R
A I I L R - TR S R S TS
_n_moonéadiuoﬂﬂqw_w%uoiWL‘_LWo]ﬂ;ﬂ_E%%N
T o hTEsdbikpeligiEEes XAET
ﬂ,_WﬂﬁﬁoﬂHM__oLmﬂu.___ﬁmaMDﬂwoﬁﬂduﬂHWﬁ%ﬂn%’
" Au@lUQEWﬁA%,@IH&Iﬂﬁ@ﬁAWﬁ,._OLO_LTM,HOI\/«WOHAF\_WL
WM oE 2T g OB W o W Ko TN T E
S E RS R TR S SN B RN
- _— ) 0 —_— ) —_— )
,mn_Houa%amqmﬁm“@wmw.mﬁw%ﬂmﬁ%%&mﬂmmo%
o] = T = o o = X . (e N —
o5 Mﬁuumu_ﬂuumxm_m%db%mu._yﬁ@mﬁﬁw_%_ﬂﬂ@
WM E X g = e LS F 2 ¥R o< by T
EgrifioEEzofgferglinkaz:
.IL.l_:A o ~ ‘N;O,Ll ”Iﬂ EO.L ~ 0
vaimmmmﬂai%%ﬁ#o_e@1@&%%&%%3%
(T I - I R i O LT G = oF
%1._%@%_%6%2o_eémﬁ%ﬂ_ﬁﬂ1iﬁmﬂﬂmﬂwer
mﬁu_..z_ﬁ@ﬂﬂﬁ@ﬁ%ﬂ.@ﬂu.&ﬁo_emﬂﬂﬂﬂﬂuﬂuﬂo
L_L.mﬂ,Mwwﬂﬂﬂﬂn%oﬂt_ﬂ_Eeurﬂdl.o_aﬂoﬁoﬂom7ﬁo.x|ﬂ.1_og
IR N e B Nl I I s O -
= T i T - s T I B B~ I ol
P oFe By T el W rdgayg 48 E X
%ﬂﬂﬂwiﬂmzﬂﬂwwmmmumméﬂ%_gmrwﬂ%%ﬁ@w%
T A o o o B X R ]_ma_r&l] ..__L - o =
PR HETT T TR gm e g e w0 E R oo
b W fSmR Pz m gl ghg T gD W TR
i} T AR BN RN ST D AP T PNEET T B

SHAEE 71 A A2

5

=lo] git.

o

el

[e]

SFAT.

13

I

Aol =4

ot

o

gl

o

aE

S k= HolA

=
=

|

2]
=

o

o] L=
7| A AR

b

<]
)

Iz 71 A Ak el R&D

36



=2 R2|Lt2E 50 71A L9l R&D &84 =4

e,
Mo
oE
do
fu
o,
)
1o
_;:
2]
i)
e
I
1o
My
0,
aly
1
59
i o
1)
opr
N,
,
ofr
Iy
rld
0,
o
o,
]
|
ON
2t
e
I ofN
o ok
|o

i
()
o
ot
=2
B
a
N,
e
2
re
2
r']I.
=2
r -
ot
=
Q0
)

BN 7 4412] R&D F-84 A R0
ot A Basigir). ofo] 2 ATAE WA 717 A4S 5T 9, V1% S )
o 714 419] Aute] R&D AEAS 245w, v Hed 99 B4, e 24e Y ag
5} BI7HA) 7 A4 BAL Aeslgnh. 58 B (abor}E AHolUt 7] Qo] 2T}
#40] 2.2 Fa3t BEoln, 7|4e) A AT R&D FAIet WH el Y= B nFal
ol (AL FES, 2006) =5 AL o] B 1274 AHE 5L AH A EAo)
EuisE B89 24 Bo|o] ZH0] TS FUYcHs Aol A I AFAT RS
Zhert
3. DEA 28

Te4dL FY dv A= e AsE e, gd A2, B4, A
=

=7 7hsdith. 7€ B84 57 o] 2= Al E Eest] ¢dl DEA

5 2P APA D (linear programming)s AR k= ZgolH, Tho] £ 9 A=
QAE Z8oto] ARG EY(Decision Making Unit: ©]5F DMU)Q] 884 =% o| 755}
Th= Zgo] Qleh(EreEs], 2008).

DEA 2 ¥ 7+ 42] 9] HSkS 7|2 & CCR(Charnes, Cooper and Rhodes) &4+
BCC(Banker, Charnes and Cooper) &840 & F+EH} CCR &84 (Charnes et al.,
1978)2 7+242] &% (Constant Return to Scale: CRS)& 7Hdoh= P o 2A SHH 88
A& 71884 (Technical Efficiency: TE)°|2}al st} BCC &&(Banker et al., 1984)
8 #r4=919] 7P (Variable Return to Scale: VRS)S 7Hg3hH= g0 24 24 984S
£471ea 8% (Pure Technical Efficiency: PTE)°|2}tal Sttt o]+= CCR &84 9 #24
Q] £ 71S At ot} 1+ G-84(Scale Efficiency: SE}> TEE PTEZ Wi 4o

= Aol A9 R E A2 o YEhs RO v e Ul AEE
SRHERSA - §H8-3], 2019). DEA 23 9] 7]30] Ei= CCR &4t 2 40 =
k]

ST
2
)

‘

i)

4]

;

M

st 37



JIALAAT | H3H M15(2024)

min 6
A FA gry — XA = 0
O0yo— YA <0
0 : DMU® )& &5 A1)
Tos Yo 2 DMUS] 7} &3 A= W E
X, Y: AADMUS FAEH M= 4 E

A 7FE A HH

A

G842 03} 1410 9] Zho &2 A& E=|, YutA 9l 2| AX5H(Ordinary Least Square)
< &5t HY IAAAT =4 Al ELAY HOFEAZF Yepdth(McCarty and
Yaisawarng, 1993 ; Athanassopoulos Triantis, 1998 ; 5%, 2008 ; H@4]-0]34Z,
2019). o]of 17t AP Aol A= B&48 2883 14 Al EUl 3] &4 o] 8= o] Hrt.

Tobin(1958)°] AIAIgt EXl B AEA 2 At g5 2= SHHFE 24D o At ot

ton

=N

. E8l

(MEL- 1A, 2013). EX SAEAL S 4o S| AR (censored regression model)
olgti: s, Uut IAEF} o] UM HFPo] S9tE B4 o olsfd 4= Utk

E¥ 519 EA A et GFRQI0] LA vk LS HUT 4 ], F4E
Aeo] B3 BYGT FEu50] ol Hat G A LA FFHS AT 5 AchHA
ENEDSE:

y, = X,8+¢€,6, ~ N0,0%),i = 1,2, -, n (2=4]2)
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Y T oty

PRI

2. 24 Oy
1) 714 4+4 o] 9
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ol

o 714 41 570 YEI QAT 119 AZYL 7174 Ao Mol Holstol 2.4
itk 7174 4k 570 453t 110} AlEde] AARE (19 313 2ot

o

]_

2

5 AET AL 7 9T 44 S, A ARG 1R dAEE, 2H71A
A2 =7 A L S+52717), 7] 71A] 4F2 AR 71717 Axd ez AAd
o 5 7A dE2 AeAh 24, e, FF, 7R 58E T 5 A2 dAEH

(C29) 247 I SHIE HEEY

bl
M= -
C29) 7 [E}7 || & 2 ‘ (370 7=
(C29)7IEt7 A | HE= T |
(C28) 7 Pt | M=y
(C27) 2=, BL, &St 77| L AA M= 097
(C30) RiSAH S Erjjdz] e (Y =s))
(C31) 7 |Et 22| HEE
N7
(@ xiE=g)

* EX: KA 2

2) R 4

DEA 232 &85t 88442 55 ol DMU 7+ 548733} DMUS] S-E3 AR s gH
Shi= 2ol S5t & ALollA= "ISTANS /& &-85t0] 74| 4t}iol sfigoh= 110 A2 42
2016 5-# 20219714 =44 dlo]8 & &-&5to] DMU 7584 ShEsilnt. Ag A+t
M= FAHFRAESHSE 7| 2= DMUQ] HA 7i=E AAlskaL 912, DMU 7R4=7}
A 52 Jolop MY SR 7} 753 21 0 2 5451l QItk(Fitzsimmons- Fitzsimmons,
1994 ; Banker et al., 1984 ; Boussofiane et al., 1991). DMU 7R<=7 Y& &S 49, 887
?l DMU7} S7Fsto] 4] Axte] Wi el o] HojA|7] fjio] A4 32 DMUE o=
A& stz A o] vighAlsit). 2 A= 714 4 5H 459 &4 BlaLsty| sk
A ArGol sfFst= 11 A2YP e 59 7F 8842 S5t 2 A+ &4 g, &

N
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Ao s ET. A7|AE2 A, HAERE, doles g A o= SAMtolR Al Pt
A7\ AR o] F7HIthE A2 eARto] Wk ZE Qlulshy] o] 37| 4oz A7 =
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SERA LS FERA ) Tl s SAsh N ERA 79
AT, S55A9] o] S EAMALS 7
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SR 10 HEY | - 1HEY / YA 4 x 100
S8 109 BAYS | - 393/ 5Y +
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SN | ZURAHE | - oY MY BUY 4/ DA MY S 4 x 100
(SH) - -
R&D 21 H|& - S AP R&D 218 = / SiE AFH2 ZRH = x 100
CSHHIE - FYNERL ) B
RSS2 - (7] SR - M| RSAHY) / H7| RSAHE x 100
e N PN S = - (B7] MOXA - H7] THIXRY) / 7| DX x 100
=2
MXEAM
i NN o =1 - (Z71 X712 - ™7| M7 |RH2) / B7| X7 |1RE=2 x 100
HEM57ts - (F7] = - M7 0j=Ad) / 7]0HEH x 100
A7 |Kt=HlE - A7|XH2H|E = AR / X2 x 100
o | SERAEIE | - QSR / KIIKE x 100
O\_pglgl TTXERHH|2 — 71IAMHEx INVAUNE=E
J—OTXH |E J—o—rxH/ |' | |'._X1OO
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(26 7H, &, 2o 2)

71A ¢ b HE g &
T= =25 et I 3 +5 a9 19 | XA
NE 71A 71A 71A 71A s 7IE s
APR| 2= 9,458 4,873 1,553 2,422 1,170 903 2,876 5,310
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DEA 23 &8 8 &4 542 5 | A9 vl&= S =7] g ¥ 7F4F
50 Aol Qlojof gttt ¥4 7H A A5 Al Aol 3R Ao]
g, 2 AoA = RS 50T B4 A RS A 7F 3R
ATATE Sl AE gRlston, SAACE {ojulet A FRIgho] w2 AL W
A2 B Ao ISkt
(B 7) Ha 2h A2y
Elts
72
AtH| == R&D EX} R&D QI
MEHS I/ Bl 0.5798 0.9303 0.9182™
#% (0,01, ** (0.05, * 0.1 $Z0|M EAXMOR Qo|5t
3. 584 24
1) g 843
2 AN =5t JEH 7 SEEE S84 vlush| o RTe] A4 A8
AP35+t Shapiro-Wilk 74 23}, TE, PTE, SE 25 AFAl0] 7|1ZtE|o] 118 584
H| 1 A] M| S AH A Z S8t
(¥ 8) Shapiro-Wilk H7M AX
T2 TE PTE SE
W 0.87297 0.89693 0.8726
p-value 3.235e-05"" 0.0002™ 3.151e-05"
*** (0.01, *<0.05, *< 0.1 $Z0|M EAXOZ Qo
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71A A 5t 4E9] 53 7 B G842 0.7272 UERdTh o]= 27.3%9] H|E-&40]
HRASE 0 2 sl E 4= et T 5 884 SVHES 1.5%=% S7Fokal 1o, 34
A i

7¥ote Aol = Ao = AT 4= AUt

Bu
ry
)
fol
o
ox,
o
— a
N o

T2 2017 | 2018 | 2019 | 2020 | 2021 | E&A p-value

=5AE | 1.000 | 0.956 | 0.967 | 0.933 | 0.955 | 0.962 | -1.1% | -0.6%

UBL7|1A | 0.782 | 0.760 | 0.698 | 0.714 | 0.766 | 0.744 | -0.5% | 4.8%

71714 | 0.635 | 0.701 | 0.741 | 0.867 | 0.888 | 0.766 | 8.8% | 9.5% 0.0208™

HU71A | 0.449 | 0.403 | 0.390 | 0.373 | 0.368 | 0.397 | -4.8% | -2.8%

+=37|4 | 0.668 | 0.664 | 0.790 | 0.808 | 0.690 | 0.724 | 0.8% | —6.6%

okl
EN]

0.693 | 0.691 | 0.744 | 0.774 | 0.735 | 0.727 | 1.5% | -0.6% -

**%(0.01, **(0.05, * (0.1 &M SAXCE Rz
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oA st AFe] B/ vl 2, UV dE2 SEAF IS div] B8/l A H2
] 295 R&D FAY Q132
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[22 5] 7|A| A1 T PEE H|§8d A2 Hat
1.000 0.490 0.810
S 3% 2017 @ ® Uut 2017 0-800 7]_2019 F7] 2020
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Analysis of R&D Efficiency of Korea's 5 Machinery
Industries
- ITANS 11 Major Manufacturing Industries —

Kim, Kyung Soo

- Abstract -

The purpose of this study is to measure the R&D efficiency of the Korean machinery industry. The
DEA model was used to analyze the efficiency of the machinery industry, and Tobit regression
analysis was used to analyze the determinants of R&D efficiency. Through this study, it was con-
firmed that manpower and facility investment are important factors for improving the R&D effi-
ciency of the machinery industry. As the R&D efficiency of the machinery industry was classified
and analyzed by industry from 2017 to 2021, implications for revitalizing R&D of the machinery
industry in the future could be derived.

Key words  Machinery Industry, Technology Level, R&D Efficiency, DEA, ISTANS
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[T 5] CHEF oh&S= W T

Stage 1: Demonstration Stage 2: Expansion Stage 3: Scaling
Launched 2012 Launched 2018 Launched 2021

Stage 1 Stage 2-1 Stage 2-2 Stage 3-1 Stage 3-2 Stage 3-3 Stage 3-4

Award: Jan-13 Award: Apr- 2018 Award: Jun- 2018 Award: 2022 Award: 2023 Award: 2024 Award: 2026+

Grid connection 2020 Grid Connection: 2020 Grid Connection: 2025 | Grid Connection: 2026/7 Grid Connection: 2028/9 Grid Connection: 2030/1 Grid Connection: 2032/5

Support mechanism Support mechanism:  Support mechanism: || Support mechanism Support mechanism: Support mechanism Support mechanism
DIP subsidies + FiT FiT competitive bidding competitive bidding competitive bidding competitive bidding competitive bidding

Capacity Awarded- 344 | Capacily awarded: 3.8 Capacity awarded: 1.7 Capacity awarded: 3GW Capacity awarded: 3 GW aga:lg awarded: 3 Capacity awarded: 6
MW |ew GW ow

YR ofA[o} B F A ol A SiAFEE o] A FAo|A} FQ AlolH, A &G S &F
200 MW<} theFst 7HE‘=I %741011 U= 9F 5 GWY dlH] FEHAE, 1811 2035974 714
15 GW9| s EHEAE FHE of2L Ut

o]t FH o] A3t 2} XYL Grsted, CIP, GIGS -2 2249 A5 /MIAS
iRt Ao &2 o531, Swancoret Z2 7 Qe @A WYARE AGAI7) =8 xR0
A&t AH QA FFYS AR5t = e R degfo|gtr & 4=
AUt thete] o]t R &2 E‘%ﬂ E} OWO} =7kl A 9] AdSAH 2 Wix|up] tidoE 7k
A2 A7 A9 1014 g1k 4= Sl

78 sEupoipe



=E] 22| sHAZH LCR B 38 241t AAE

III. =itei]|E BHEM T

1. 3 Fit=H|E ST
1) =4tsHH|E HEME(LCR) H2

LCR (Local Content Requirements)O|2t ‘SARLE AR A, ‘A=Al BE ALS- O 73}
59 YU &, A= ol A AHE AlE E A H| A0 tis A F S A|E-5talA S8t A
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T} QU W, MRS A AU U oo WA 5] 244 Tat Yok LA
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g=A] LCR v]& A&, AIARIY 24] 5°] At (Huey-Shian, 2021; Yachi, 2023).
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U A BHESHA] Ef>‘H BRI A 2APE A 97l A @A 4= d4astal 7| 272E
Bt 59 92AIET £ HE AFE AR A E o] SHER SARE tietk 39 <
E7F ot AREE Rl SFTg o] Flofet ARoletaL BrREor Kt = U sdZ DA FHEARG Ol

e

=

a5l 3] F= A F ol HlS =2 AL E7F L7, o= A2elA =3Rel o 459
/MW (GL7g4]) ~ 70/ MW (F-5-2)9] CAPEX®] sigEle}. GutAQl Frefa & = 9l
2-300 MW+ A3 Ao 5 = T o] 77 = e the A2 Aeistade o,

RIS A SR A el SR W A B4 0 2 Gofsi o]
71 FE= A A 40 FA|5he] A4F NS B3tk A/ 7Rt &
SITHJONESDAY, 2021;, Metal Industry Intelligence, 2022).
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&2 AR oFf (& 4) 29A19] BAUE2 5.5 GW e L2 ES F
7t 9 B A= g3ote] A2 Ndste 9AE vl
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@O 20184: AA 209 7]7F B2 kWhwe NTD3) 5.84982] FiT 88 T (F]d=}e] Aeio]
w2} A2 109 59 NTD 7.1177, = ¥4 109 7|7+ 59 kWhe NTD 3.56859]
FiT & Aeigh 4= 912 20184 FiT 88220194 1Y€ 2 T 7 oA A 2= PPAY

@ 20194: A7) 204 717 5%t kWhd NTD 5.51609] FiT 8-& = (HEA] Ao
w2} A2 109 5 NTD 6.2795, & 4] 109 59 kWh3d NTD 4.14229] FiT &
AES 4= Q13 ATE Fof K5} AI7F 4,200417H9] SHe7h FatE]an, o] & &3t A] T
75%7F AE W, A7F Hd F5} A7 4,50041%F 23 AloflE 50%7F £7t= ash

® 20209: HA| 209 B kWhi NTD 5.09469] FiT 8:& E& (o] A =of whet)
g 109 B9 NTD 5.8015/kWh, T ¥4 108 59 NTD 3.8227/kWh9] FiT %
A 5 92
(2) 2-2 &t
£ A 85 A
7HHo2 1.7 GW

el
_‘=:=_

A 2% $2(60~70 EUR/MWh 919} 7123} vl w e &= = A%
SE3SFLCR 8 AFglo| Q= AAY 9= 88 o) g}t & olu|git},

2-2 9% ereEe] Aaks okdet 2t

(]

@ Hai Long 2b ZEAEX= MWh TWD4 2,224.52] 7}A 0 & 232 MWE G2k
@ Hai Long 3 ZRAEE MWhd TWD 2,502.59] 7}4 0.2 512 MWE &3S
® Qrsted= MWhd TWD 2,548 2 TWD 2,548.19] 920 MW &2 433}

282 E0A F gaE o] N A ZRAESS thadt 22 FAE S 77 e
3EhEEA B E 240 Fefnlet =&o] 2 & vl Hoj{ot

3) NTD (New Taiwan Dollar): 1 NTD = 2 42%] (2023.08.16. &g 7|&)
4) TWD (Taiwan Dollar): 1 TWD = 2 42 %J (2023.08.16. &t 7|1&)
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=2] 29| SHAE2 LCR H& 53 2AT ANE

Al EF Ak BA FA

LAY 29 B GAB A YT 2

of 208 F7| 3HA 710|=2t2!

A MEAR 2 28 M2
* Offshore Demonstration
Incentive Program o 9F350 MWO| & &2 71Xl 374e T2 HMET}
1o - g2 | * FARXAAL S HAE =5, A 22ER M8E
(DIP) Htsd R0 F2 =X |+ Formosa AZTX|(120 MW), Fuhai ASHX|
[2016-2020] | o A|AF MEXIO|H| QIMIEIE 20 (120 MW), TPC AZHX|(108 MW)

TR WO ot 25 XI5
(~2020)

7} BRNELS 2047t PPAS S5 2220| X2

2EA - MY
(ZAP)
[2021-2025]

Directions of Zone
Application for Planning
A U= oS AOIE
7Heh 5.5 GW A1 Hxt etz
7|1 A

(2020 ~2025)

36719 SieEE FEs MY =
FHHE(3,836 MW) 4=2|72f,
ZFHE(1,664 MW) AN =2,
A E=

> A
o

CH2t OL{XIZ0] A 40| 753t 3674
ShAEE T UE

SRIGBIHEIA) O] SIS e ARIAPL
ST LS st AEA HE THs

=7| 3 GWOIA 5.5 GWE &eF £, 3.8 GWY
DEHEL 20ESOH UK UA S S
LIOIR| D2 HES QRS Sof 23 Z0f Do

3TA - M
(D)
[2026-2035]

Offshore Zonal Development
THO| XHH=A0f| Of et T
EIAE &=

=, oidESH

2026\I2Ef 2036E7HK| 452 T2
1274(2026-2027)01| A ZHEEXH01A| OHA 1.5 GWZ+
2y

DE4(2028-2029)01A1 FHIONA OHE 1.5 GW7t
2y

3E7(2030-2031)011A1 ZHLXION1A| OHE 1.5 GWZL
2y

4544(2032-2035)01 HLXKINA 5 6 GW7}
2y

22 7|20 U 257 ZAP 20 ChS5Hof
SO RAEO! FH0| YHE o HY
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H 5) THEF UE 22t2C W LHXHX|AME I LCRO| Q&= Z2HE $HE

ol

HS THEEA OZ2NEH H¥8Y o|alE | PPA WL
rali= = —_—xr=S=o [MW] TIiaoc =
1 WPD Guanyin (cgngelled 350 _ ~

due to aviation)
2 WPD Yunlin 360+347 2022 2018
3 drsted Greater Changhua 2a 294.8 2022 2019
4 drsted Greater Changhua 1 605.2 2022 2019
Swancor and Macquarie
5 GIG (+JERA) Formosa 2 378 2022 2018
Northland Power and .
6 Yushan Energy (+Mitsui) Hai Long 2a 300 2024 2019
7 CIP Changfang 100+452 2022 2019
8 CIP Xidao 48 2023 2019
CSC and CIP
9 (+Mitsubishi) Zhong Neng 300 2024 2019
10 Taipower TPC2 300 2025 o
A 3,835
H6) P UE 2212 W X|¥ Y LCR M| CHA ZWUE T=NE gt
HS THEEA} OZNEH =28% ooli: | PPA U
1 Jrsted Greater Changhua 2b 337 2025 2020
2 @rsted Greater Changhua 4 583 2026 2020
Northland Power and .
o[BS
3 Yushan Energy (+Mitsui) Hai Long 2b 232 2026 I8
Northland Power and .
a[BS|
4 Yushan Energy (+Mitsui) Hai Long 3 512 2025 I8
A 1,664
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SHAIE

[T 6] CHEt oS

2 7

f 322

2 H32H2=

QUE ChAfO| 4971 BEHE

g

No.1: 2400MW
No.2 : 2400MW
No.3 : 2600MW

No.d: 711MW

. No.5 : 830MW
7/ No.14 - 450MW
/4 No a2 - 2400Mw
No.43 - 600MW

No.6: 750MW
No7: 750MW
No 8 1800MW
No.9 - 1800MW
No.10: 600MW
No.25: 362MW

No.11 : 1360MW
No.12 - 1358MW
No.13 : 1728MW

No 16 * 1800MW
No.17 - 1100MW

No.18 : 820MW
No.19 : 3000MW
No.20 : 580MW

No.21 : 1200MW
N No.22 : soomw

E No.23 - 120MW

No 24 - 600MW

No 26 - 5TOMW
No.33 600MW
No.34 700MW
No.35 700MW

T Ne2?7
No.28
11 No.20

BOOMW
750MW
T50MW

No.30
Na. 31
No.32

No.39 : 2400MW
No.40 - 1800MW
No.41 : 2400MW

G00MW
750MW
TS0MW

440MW

a

2TMW
1434.5MW

41

—NX TAIWAN POTENTIAL ROUND 3 OFFSHORE WIND FARM SITES

3

No. of projects
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JIALAAT | H3H M15(2024)

ol

H7) U2 oS3 M3 Y& e Z2ME N ZH

IIE ooNEY HXISH = sHotd 71E
HS MW] [m] Az [km]
1 He Er North 24001 90-140 30
2 | He Er South 2400| 30-270 10
3 | HeYi 2600| 120-200 10
4 | Xinfeng Offshore Wind Power Project 900| 70-100 20
5 Laifeng Offshore Wind Power Project 950 70-100 20
6 Hsinchu Fengfan 750 70-90 20
7 Hsinchu Fengcheng 750 60 - 90 20
8 | Miaoli Fengli 1800 60 - 80 20
9 | Taichung Fengmiao 1800 50 -60 40
10 | Changhua Fengyou 600 20 -50 10
11 | Hai Feng - Formosa V-1 1360 60 - 80 20
12 | Hai Shuo - Formosa b 1440 60 - 80 20
13 | Hai Sheng - Formosa 4 1095 60 - 60 20
14 | Chu Feng 450 10-50 2
15 | Taipower llb 420 40 -50 10
16 | Miaoli 1800 50-60 10
17 | Taichung 1100 40-60 10
18 | Mei Sen 820 50-60 4
19 | Zhong Mei 3000 45-60 10
20 | Zhong Qian 580 45-50 5
21 | Bei Neng (North Wind) 1200 50 -60 30
22 | Jia Neng (Can Wind) 600 50 -60 40
23 | Fuhai Phase 2 120 20-40 10
24 | Changhua Strait Wind Power (Hai Xia) 600 20-30 20
25 | Xidao — phase 2 600 20-40 10
26 | Greater Changhua 3 — Northeast 570 30-40 40
27 | Xufeng 1 600 20-30 60
28 | Xufeng 2 750 20-30 50
29 | Xufeng 3 750 30-40 40
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=2] 29| SHAE2 LCR H& 53 2AT ANE

X= noamED TXIgY S| SHAM 7IE
HS e MW] [m] 2| [km]

30 | Haiding 1 — Formosa Il 552 20 60
31 | Haiding 2 - Formosa llI 760 20 50
32 | Haiding 3 — Formosa Il 760 40 40
34 | Changhua Datian 700 20-30 50
35 | Changhua Youde 700 30-40 40
36 | Huan Yang 440 20-50 10
37 | Huan Yu 627 50-60 20
38 | Huan Ya 1434 60 - 80 30
39 | Da Chung Bu 2400 50 -60 40
40 | Guo Feng 1800 20-70 40
41 | JuDao 2400 10-60 80
42 | Haian Offshore Wind Power Project 2500 60-70 40
43 | Zhangfeng Offshore Wind Power Project 900 50-70 30
44 | Zhu Xin 711 70-90 20
45 | Zhu Yang 880 70-90 20
46 | Fuhai Phase 1 (Changhua Offshore Pilot Project) 8 20 10
47 | Zhongneng Phase 2 180 20-30 10
48 | Laizhong Offshore Wind Power Project 600 50 -60 30
49 | Fufang / Fufeng 600 20-40 20

[

dhet HYEY 9 3eHLEL A A A AR TRALR LCR 27 ARFo] 37
312 Taipoweroh 7] Ith Aok} PPAS 25 A g3Hs Fefolch. 89 319744 A1Fo]
o EI 91 20224 YEANAE 3 GWS §3Fo] FFHAL, thet X T-L AL BN
S8 8 I AE oS 500 MWE A3HE. o] 500 MW §3L ol A|Fo] A =2l
AR e, ehekel 19§, 57 L v A|2sle] et g chopet &l ket & gslek
RIY B GO0 MW SYE SISk £ I YA} BUSIA SR Aol =g
B B 8477V 2 AL 83 AR GHS TR, Foh e

MR SEHE 995 44 He e € 5 ok

ri
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324 o] A WA dAlE 3EA 2 G EY, A 7 HAe s/ ERH LR FEH,
Al JiA GA= AR o sigE.

® 3H9A:: 712357} 2R EVL 3GA o TEelH F2 7S 71202 A% Aol YA
o, 4 J&7H= 00)2 H YF7H= kWhe NTD 2.49 (2F 80-%-2/kWh)E o] A
Aol =& &7t 715 Htol sgE. 5321 A%, LCR Aol weh Suli7 24«

Z

3. 2 = iteflE M 24

it oA =2 o WL ZgEet @] it s 3 Ak 2}
o, o] & 27517 {3 Z2AEof|A AF3foF ok T2 FEHES) e
h= AAst 8 AFdo] mYE AT 2F 3TAIR Yot 2 % A F=of
& JE GSHfok s, A IRl Biel o] AR AT} &L
S(A 2 AEY AL o S LCRA| At B A7E A& F=h2 245t
ettt ouA=o] 357 &) 4 Jeof w4t B Heg Foi T
el AFRoH, kA SEdAeke] 459 Sl Ao 27] FEiaA(MOU)

EE= AT 3FUAY AYRT =2 A& S 4 i (Metal Industry Intelligence,
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MEUR/MW ¥ 9]9] -53-4] 7|2 33 H-8-S &I &= Q1= 6}6&‘1-&
Sk o] oisk Agst vl-8 S 139
EofA 0.2~0.3 MEUR/MW

|22 2794 ZaAEd vefala 9.

N

ek

(E 8) 2t HHXIZHIM BFH= 5

1 7|6k A AU ST 5] et

Wl Rleudg A

HollMe g4 med

~1.0 EUR/MW<] A

A
7,

AR ] ARt FiT

Power facility Foundation WTG Marine Engineering
Onshore power Monooile Whole Nacelle Survev vessel En
facilities P assembly & Fasteners y g
Transformer Main pile Tower and fasteners Drillship Eng.
Switchgear Transition Piece (TP) Transformer FOU installation
vessel Eng.
Switchboard - Switchboard WTG installation

vessel Eng.

Onshore cables

Nose cone and nacelle
housing

Cable laying vessel

Cables

Operation and
Maintenance (O&M)
vessels

Offshore Substation

Casting of hub and

(0SS) Jackets bedplate }
Power conversion
Transformer Main structure . system and -
uninterrupted power
supply system (UPS)
Switchgear Transition Piece (TP) Rotor blades -
Switchboard Pin piles Resin -

Power Conversion
system

Blade pitch system
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systems: anode

Energy Storage sacrifice or Blades-fiberglas
System (3p) impressed s (1p) WTG Tugboats (2p)
current

protection (1p)

Steel structure of | Blades—carbon
- frame plate for fibre and Cable
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Pile driving
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B Floating Blades—parting 0SS Support vessels
foundation (2p) agent (1p) (2p)
Eng. Services
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Blades—foam Environmental
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PVC) (1p) operation (2p)

Blades—hub plate
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Power facility FOU WTG Marine New built vessels
Engineering

Blades-lightning
- - protection - -
system (1p)

Turbine—nacelle
- - cooling system - -
(1p)

Turbine-yaw
system (1p)

Turbine-lubricati
on system (1p)

Turbine—casting
of bearing seat
and stationary

shaft (1p)
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LCR policy trend analysis and implications
for global offshore wind industry

- Focusing on the Taiwanese LCR policy -

Geonhwa Ryu, Hyojeong Kim, Dohee Lee

- Abstract -

This research is an analysis of the offshore wind power market and trends of the Local Content
Requirements (LCR), focusing on Taiwan, to analyze overseas cases of the LCR. Taiwan's Energy
Department is revising the LCR every two years in stages. Basically, considering the flexibility of
Taiwan's mandatory supply of 26 important items related to offshore wind power, it is mentioned
that up to 40% of the devices can be supplied from overseas. By specifying and mandating the
local production of a certain portion of manufactured parts, it can serve as a medium to establish
and revitalize industrial policies and promote local industry development Therefore, it is necessary
to carefully design LCR policies to ensure compatibility with international trade rules and effective—-
ness domestically.

Local content requirements (LCR), Offshore wind, Supply chain, Wind turbine

Key words generator (WTG), Localization
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Changes in the employment environment and
introduction of robot tax due to scientific and
technological innovation

Kim Sunghwa

- Abstract -

In the past, employment was created as new jobs or tasks were created due to the development
of innovative technologies, but in recent years, few new jobs have been created by artificial in-
telligence (Al), and concerns about employment substitution are increasing. This is because the
development of science and technology and future new industries are actively being promoted
as technologies such as big data, artificial intelligence (Al), and industrial robots are strengthened.
In the process of this change, the existing job system has changed, and some jobs are disappearing
or being created, and the rate of change is progressing quite fast and complex unlike before, so
it is necessary to systematically and consistently review the problems facing the change. In partic-
ular, changes in worker nature, protection for labor workers, and social insurance systems (pension
and health insurance systems) are being considered in connection with the disappearance of exist-
ing jobs and the emergence of new jobs.

This article examines the changes in the employment and labor markets due to technological in-
novation, and examines the possibility of replacing employment due to digital transformation. In
addition, after examining international discussions on the robot tax according to the possibility of
employment substitution, a plan to introduce the robot tax was proposed.

Digital Transformation(DX), Work Environment Transformation, Employment

Key words Replacement, Tax Revenue Decline, Robot Tax
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