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O2fAE= 23H SMAMAH(Green Industry Bill, Law no. 2023-973) MES S5l
sty EX 2 MM A=lg ofstar L.
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DAL mMAQRO| D2t MEY 2010 BYY, 23, HER, SERD 5 20 £
ROl TSt 20~45%2] MOUBH| HES RRGIT 00| B2t MU TS ARIEK| X
N, 3% Ql6Pt 712t ©E 58 FX6kD U

OF) FHLICH

U= 239 EEVIE EA MABAH H=(Clean Hydrogen Investment Tax
Credit)S YHIACE O] M=ol M2t iU R FE7IE-HZE SX0 et 30% Al
UTH|, Y™ BHA YD ME XISE(16~40%) MASH, MY M2 MMS F
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v

Of2f Ol=, =Y, TgA, F=ZO| MEZY Vs HM 5 o1& WE2 Amir Lebdioui
(2022)9] 3. The uneven policy landscape for nature-inspired innovation.16) 2
2Ol i8S 29l H2|3iCt.

14) 420|, 048], MetE, 2023. ‘TR =M 25t M S AME', KIEP AN ZHATH

15) 0|89, 2020. MEN=Y) 7|=o| St WM. =3UHEAK

16) Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to leverage
biodiversity for economic development.
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Agency-Energy), =EMSIXIHO| M5t |s X TZHME(The Global Innovation
through Science and Technology initiative) S0| CHEMQI MEjRH! J|& IS

FEole HE 7RI,

E£75| Johnson (2010, Z2IE: Amir Lebdioui, 2022), Kennedy S(2015, XQIE:
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Henningan (2011, XHQI&: Amir Lebdioui, 2022)0 2™ DARPAOIA FElot
Ue MEHHE T HP2E L S2A i T2 I#(Nano air Vehicle program)
O] LHEXNO|H HMF SSA AIKE 7HLU0TE 400842F 2 O EXI=UCES) EXt

CHAY @&l= AeroVironmentAtZt CHEZO|CY

Kennedy &(2015, XiQ1E: Amir Lebdioui, 2022)0f =™ DARPA= 0|2t H|=5t
H 45 22 g Z2MEQ| 85(BigDog) T2, MERY J|ut Al 7IE MY

SO0l FXAretr AUCHT9

17) Johnson, E.R., 2010. Reinventing biological life, reinventing ‘the Human,’. Ephemera 10(2), 177~
193 Kennedy, E., Fecheyr-Lippens, D., Hsiung, B.K., Niewiarowski, P.H., Kolodziej, M., 2015.
Biomimicry: a path to sustainable innovation. Des. Issues 31 (3), 66-73
TiRIZ: Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to
leverage biodiversity for economic development.

18) https://www.latimes.com/archives/la-xpm-2011-feb-17-la~fi-hummingbird-drone-20110
217-story.html,

THIE: Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to
leverage biodiversity for economic development.

19) Kennedy, E., Fecheyr-Lippens, D., Hsiung, B.K., Niewiarowski, P.H., Kolodzej, M., 2015.
Biomimicry: a path to sustainable innovation. Des. Issues 31 (3), 66-73,

THRIEZ: Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to
leverage biodiversity for economic development.
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£ M2t o BEXOl AWSAHAE(Federal Ministry for Education and
Research)= ME{Z2H} 7|= AT AE 7|2Q! BIOKIN (Kompetenznetz Biomimetik)
Gl 20014 Ol= 19 26Tt 22 OlYE FAte 241 UCH.
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transition ‘ecologique vers un d’eveloppement durable)S Of2Ast Ht QICt.

Vertigo (2018, ZQIE: Amir Lebdioui, 2022)0f E2H DA MB= ME{QE! 7|
=0 ZAMX JIX|0f F=5HH MEiZE 7|&2 ISt Nouvelle-Aquitaine X|i2Ho
GDP 7IX|E 5% 776Ht R201M 329 Rz= FMUJOH &4 UXI2|E 5,6267H

OlAl 31,0827H2 ZFARHC} 22)

Am

ol DYA FEE MEHEZEY T 7 MEQI CEEBIOS (Centre Europ’een
d’Excellence en Biomim’etisme)S 2014H MEst 0|8 &2 2%YsH 211 UOMH

012t e dEZE 7|s & ISus D2HS FE3i

I

20) 0|5F, 2020. ME{REY 7|59 S&kat Al FS|UHEARK

21) Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to leverage
biodiversity for economic development.

22) Vertigo, 2018. Evaluation du potentiel de d’eveloppement de la biomim’etique en r’egion
Nouvelle-Aquitaine. http://vertigolab.eu/wp-content/uploads/2018/01/Rapport-biomim%C3%
A9tisme-en-NA_VF.pdf,

TRIE: Amir Lebdioui, 2022. Nature-inspired innovation policy: Biomimicry as a pathway to
leverage biodiversity for economic development.
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7h F9 =7t AEE QX Hst

W Ages 15-24 | Ages 25-64 M Ages 5-14 |l Ages 65+ [l Under-5s
South Korea United States

50M

40M

30M

20M

10M
; 0
1950 1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023
China Japan
1.48
1.28
1B
800M
600M
400M

200M

1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023
| 8=, 0=, 33, Y29l 77X Wt R0 |54

FQ =IE2 UA=Z 2 1990 RE 66A Ol QI77t 34 S7t6tal ALH
64M| Ofot g Q= HAME LB RACE 53] 2 38 ASE+S 2+ &

2M7FH 2.

OZ 64M Olot 257} Th=f 202097 S/HMIE wAIZ 4= URAKIZE 20203 0|

YaME HEH RACE

25~64M| AP Q1= B, E=2 4R 20159 MSRE LUAME LEHNZ| AR
0 L=9 % 1990EHRE HAMS LHEHHD

54) Our World in Data, Age Structure, Population by age group. https://ourworldindata.org/age-structure
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1990 ot=9 AYE 2+1= 5M| O[aF 3372 F, 5~14M 8012 F, 15~24A
9092t &, 25~64AM| 2,1452t &, 65 Ol 2152 HS 7ISHKIZH 2023 H 5M| Olst
1362 &, 5~14M 43201 F, 25~64M| 3,1302t H, 654 O 9488 S 7|=3ACH.

2r=2| 1990 654 Ol 2= 2152 FOIRAX|Z, 2023 9482 HO= 4Hf Ol

S7K4C
0:2] 19901 65A] 014} Q1= 3,148 HOIQIXIRE, 20234 65,7728 HO2 743t
2U=0] 19904 65 04 Q17 1,5008H HOISAXIS, 20231 3,6658H HO=Z F7KHC

Z20] 19904 654 04 QI 6,1662 YOIQUXIL, 20234 29f 3620t YOB &
7 FHE

I el HE =/Ek HRE ZAlet =7t59] Qo) Histet A8 LIEHHL.

L}) 2 NS 77 Hat

W Ages 15-24 |l Ages 25-64 [l Ages 5-14 |l Ages 65+ [l Under-5s
Europe (UN) Asia (UN)

600M

400M

200M

0
1950 1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023

Americas (UN) Africa (UN)

148B
128
1B
B800M
&00M
400M
200M
0

1B

800M

600M

400M

200M

1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023

&, OAIOf, OHH[2|7t, OFZ2|7} LS QIFt71E 3} 50| [55)

55) Our World in Data, Age Structure, Population by age group. https://ourworldindata.org/age-structure
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‘&'—_r“— S7totl U= BHA, 64A Olst HHFE Q= HAME LEHACE

i, =2 UE S 7ot OfZe|7t2h 644 Olot 2= AHFE0| S7total ALH 65A|
Ol Q7= 3 S7totd UK H2 A= LERT

rr

S20| 19908 654 O[AF Q1= 90,1858t HOIRAXISH, 2023 19] 4,9623 GO
S/ICH Ol of bHEt & B/ipt 2.

d

OFAJOFS] 19904 65A| Ol Q1= 19f 54447 THOQIXISH, 20234 49 6,9408t
HO2 FIKYON| Ol= o i S7He F2C,

OfH|2|7} CHEL] 1990 65M 0% Ql=t= 5,4602 HO|UKIEL 2023 1Y 3,027TF
MO ZJKHO0| Ol= 28{ 04 B7fet FRLh

OfZ2|7t CHES| 19908 66M| O Q7= 2,0312F HolM 2023 5,3042F Ho=
S7IRHX[2E Ot 2|7p A Ql414=Ql 14.8% HOj| HlotH &S| &2 &=L

Z= 65M| Ol 2171 720 =A| @2 OtZel7t S 65A Ol 77t S7totl
ACH OE F2 W= OtAOF 7, OtH27t LHE2 65M| Ol 517t A S5k

1l U= A0 EFOIL.

NA BH AEel RES AHX[eh= OfAIOF, &, OfH|=7} THSC| 64M| Ol5h s
o HEE2 AAME LIEHHIL

2) A 2okH|E(Age dependency)

MAL 7Hs AZ(15M O 644 OITHO CHSE HIMA Tts HZ(0~14M & 65M] OfA)
9| HIgQ!l 2YH|(Dependency Ratio)E AESIL HEHZY 71& Al CHst AIE B
=S TARGIC

£o| S0 M2t Ate| Mt 7ts QI7t Hldi Agds 2ok 28 LE=E ¢
HofH|(Age Dependency Ratio)S £4I02 AESICY.
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7h) 2 UEY ol BY HIg Hst
W Old (>64 years) M Young (0-14 years)
World Asia (UN)

100%
80%
60%
40%
20%

0%

0% .
1950 1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023

Europe (UN) Americas (UN)

100% 100%

80% 80%

60% 60%

40% 40%
20% 20%
0% 0% 1
1950 1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023

| ™ M7, OfAIOL, |, OHIZIZI LHE A FY HIZ Hst F0] |50

MM W SO HIS(64K OA)2 19504 0|5 X|AXO2 ZJfetl QIon Che
1990EHRE] i HOHI= | S71510 QT HIE QA B9 HIS(0~14M)
RAMO2 ZAMES LIERACE

1990 ™ MIA = B HIE2 15.54%, R4AH £ HIE2 84.46%AX2 20234

LU HOF HI82 28.53%, QAE B HISS 71.47%2 W B9 HIS0| OF 28§72

) )

2 W= OfAO 78, OfH[27t iR Hlstet Hal0|E HEUL UCH 55| |
ol LA B HE 2 S/tME HEHHD.

1990 RE9 H BUH|= 38.22%, |AE 2UH|= 61.78%J}X(2H 2023H A

Hokl= 56.41%, f4H BUH|E 43.59%S 7|=23C.

19901 OFAJOte| (A BfH[= 12.36%, Fad FYH|= 87.87%AX2t 2023 H

Hokl= 29.96%, f4H BEUH|E 70.04%S 7|=3CH.

56) Our World in Data, Age Structure, Age dependency breakdown by young and old dependents,
1950 to 2023. https://ourworldindata.org/age-structure



19904 OtH2[7t iEe H RAHl= 19.81%, RAHE 2UHl= 80.19%JX|C
7

20238 =H HUH|= 37.50%, RAH FYHl= 62.50%5 715U

M A 2 FL BRSOl 20238 = SYH|E 19900} Hloh of 26171 S7H0)
22 Y 4 9Lk

P

ton

L) X2 271 o 2y Hig ¢

B Old (>64 years) M Young (0-14 years)
South Korea United States

100%
80%
60%
40%
20%

0%

1950 1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 2000 2010 2023

China

100%
80%

100%
80%
60% 60%

40% 40%

20% 20%

0%

1970 1980 1990 2000 2010 2023 1950 1970 1980 1990 20:00 2010 2023

g, 01, 22, 3= 98 2Y HIg Hs} F0][57)

F2 =750 o=, 0=, €2, 879 4 Bl d MA 38 2| S7EEH
O 3 S7totl AUCH DIMIVIXZ OHEf 1990EBRH LH SUH|I7F 37| S7t6tLl
U= FME LIEfHC

M-

So| StBI QRO LW ROl T S7K5k USH 20234 JIF = Y=ol
T ROMHIE RAE HOHIS 37 YXIZ HECL 0B FIE 20234 7| L

4

— o
2H|7F 50%01 2ot =0l

19904 10| teid SIS 15.91%, R4 HUH|E 84 09%AIR 2003 i
S| 62.54%, RAU HUHIS 37.46%5 7ISHCH 0l i S|} Av Of
F7tet 2t

57) Our World in Data, Age Structure, Age dependency breakdown by young and old dependents,
1950 to 2023. https://ourworldindata.org/age-structure
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1990 Y& ¥ EUH|= 40.28%, RaH FUH[= 59.72%UKX|2 2023H A

SH|E 71.67%, R4E RYHl=s 28.33%E 7|2C

B

19901 0|29 L HAH|= 36.29%, QAE HAH|= 63.71%X|2 20234 L
HOM|= 49.74%. QAL HOH|= 50.26%2 7|23HCtH

19904 S=2| H BEdH|= 15.66%, A FAH|[= 84.34%RX(2, 2023H H
2H|E= 46.32%, f4AH FUH|= 53.68%E 7SIt Ol A SAH[7t oF 3t

&7t 20

3) AARE

HHA R F2 =7t=9| 664 01y 2+ H H B Higs I Skl A=
2tH, 64M| Olot £5] 24M| Olot HEZ Q+t= I Haodtl UL RAHE FYH|IE 3

A Haohl U= =L,

Ol TMAMCZ & it Q5 7t dastd 0]0f ME Hikdo] Haokl Us A

[ [
= 20otH 0[2F &/H EE0| et 2 FEE i S/tofd Ut= A= 0[St
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Q! AX/7IAEA Lo tiRE ZRHE
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AT Al IS8T 22, JHAAS] 8302 Q7I0] AUl LSS UHE 4 Y= F
D=0, 47| RSet AAR, ADIEHER] S 7% A H0| 743HET /o0 0|
23 7182 OIS TN 4 Sl MEIDY HE/7 20F 7l AFS 2 7|3
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dH| sgE dHEL dHEY Vs +2 A

2015~2025

1157

Points
=
[
o

1051

1001

95

2016 2018 2020 2022 2024
2015~2025

USD/Hour
N N N w w
£ o © o N

N
N
T

2016 2018 2020 2022 2024

| OI= LSXH| X Hat £0] W Y MK 24Z Hs} 0| [58)

0l=9| 8o AItE &8 H =3H| X 22 1082 34 S7total KA.

0l=9] Bz AlZtE Y= 20153 33 20.98=2{0ilA] 2020 3 24.98F 2= 42
S71R1CH ChA| 2025 38 30.96F2 = < 652 S7I%HCt
g, 20M S L7t =X =55 Il Al=dts eitt = X2l =3H| X+

(Labor costs Index)= ZlZ 1087t 3H S7tA|0ICH,

58) Trading Economics, United States Average Hourly Wages, United States, Nonfarm Unit Labor
Costs. https://tradingeconomics.com/united-states/unit-labour-costs—-qog
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Ol 34| Xj&=~= 20154 127] 96.861ZE21E0NAN 2020H 127] 106.381EQIEZ
713 2024 127(|0= 120.718&EQIEZ A 7131

og{ ol Oj S
2) R Az ¥ L3H ST
European Average Wage (EUR/Month)
2500}
2400}
2300}
=
S 2200+
23
% 2100
w
2000}
1900 -
1800 ; i i i i
2016 2018 2020 2022 2024
European Unit Labor Costs (Index)
120}
H}
£ 1101
&
)
T
£ 100
90}
2016 2018 2020 2022 2024
| 9 B2 2 23 Y LS| X ¥st £0] |59
FEHO 247 ¥ =aH| Xk 0= ORDIK= 22 109 FA 7101 U= FAMIC

Q80| T Y 91T2 2015 1£7| 1,8602200A 2020 127| 2,120922 &
JHAOM TiA| 20244 127| 25209822 S714LCt
ez ¥ 20M & 1EF7F ZEHMO=Z X|Zok= U0 CHet X0l =H| X

201 BIE:' 2% | 929EEEO‘HA—| 2020'51 2%7' 104EEE§ %7'.%—19']1 r‘l-Al 20245
287 119.4H0IE2 STI3iCY.

59) Trading Economics, Euro Area Average Monthly Wage Per Worker, Euro Area, Labour Costs.
https://tradingeconomics.com/euro-area/wages
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B2 LS WA X4 s} 0| [60

201141 127] ARKY B2 UBX|A= 68.6p, HOI-SHIBXIAE 67.0p, SAALY
RIS 100.6p2 YUZX|40t wEH| X ut )

&0 FAIHC.

20164 127] AIZtY P2 UIX4E 86.6p, HOI-SHZXIAS 100.5p, =S4
R4 93.82 7IZo13A UFX4 U LBH| X4s T BII5H HIB, SR

A= 2021 SIRIC.

ron

20244 157] ARt HEQUT Xj4= 125.5p, HOlSHIZXIAS 118.6p, =S4
SR 105.5p2 UFX4 U LSHIXIS7t 10002 £ FO{ET LS MASR|SE

239 it Hlulol 5p2t dset 0| SO

60) =22l 284X, =5 & X% https://snapshot.bok.or.kr/dashboard/100b
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4) MAFE

F2=01 0=, 7Y, ¢=9 g2 & katls 22 S7MVE IA wXAIEL ACH &
= A
— A

HEZE 2 =7t= 0[2} H

al

Olet FAl= S0 g 2 7|0 2 &
2AHIE E0|2i= A= O[0X|A =

g Q42 XHEoM| ME0 =HES

o
ol
o

ol=lt 20| g ® =3Hl= 3/ ¢&ok= B, 10 Bl =5 d8-dol A

= d el g
S7161R| o= FINIAE Q710 LSS T 4 U= BOILOIS, KSah AlAH,
A

Ol0f Weh HERRY Tz
A

= SML0|E, ADIEMEZ S
HHAE HZ/7|AEA MHH2

E5| Al 7|1t 22, 7IA 249 SEC=E A9 s UMY & Us oL 7
=2 US SubiXil ACH 0l ME BY0| Hetd+= YE=2Y 7|80 et =2
= O 371 Aoz 2ol

Ct 71= ¥ R&D FAt S

o3t

1) £232 FUHEANHLH|(GERD) 53¢

GERD R&D-performing sector: Share of total (percent) R&D source of funds: Share of total (percent)
Region, country, or (PPP Higher Private Other Rest of the
economy USSbillions) | Business Government education nonprofit® | Business Government domestic world
United States® 806.0 77.6 8.3 10.4 37 67.9 19.9 5.5 6.7
EU-27 4741 65.6 11.6 22.0 0.8 57.0 30.8 2.4 9.9
China 667.6 76.9 153 7.8 NA 78.0 19.0 NA 0.2
Japan 177.4 78.6 8.4 1.9 1.2 781 15.5 59 0.6
Germany 153.7 66.9 14.8 183 NA 62.8 30.0 0.3 6.9
South Korea 119.6 791 9.8 9.1 2.0 76.1 22.8 0.8 0.3
United Kingdom 97.8 70.9 5.1 225 1.5 58.5 19.4 1.4 10.6
France 772 65.7 11.7 20.5 241 55.4 325 4.4 2

| @2 2 X|% GERD &g Q0 |61

61) Francisco Moris, 2024. Research and Development: U.S. Trends and International Comparisons.
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UL

£5| 0|22 FUHSHTIHLUH|7L 8,060% ZRIQ21E 7IR)2 22 A 2774 27tet H|
Wl 28H0) 7pke TeCt
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o
2 i ECi= %2 oojsict,
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e MR YERY Vs AIZ ER bl AIFY 2 &

W

09

=712 GERD= 20248 7|E Oj= 8,060 2, &= 6,676% =&, EU 27/4=
47419 22f, U2 1,7749] 22, =9, 1,637 2], 3= 1,196% =2, = 9789
g, DA 7729 25 7|23

e 2719 R&DeE 8 FH|(performing sector)?t X=2Z&X(source of funds)
5 7|¥(Business)0| HE2S RIX[GtD QLY.

SHXZE XIZEX2 Z2 HEQ H|S0| 0Kz 40| EHOICL. = WEE =70

R&D 32 7|0| aliot= HIS0| Y=XMO=2 X2 R&D AF2 27t EXi6t=

HISO| BN FORLE AS 20T

F|f R&D XIE =712 0|=9] &2 R&D 3 FH|7t 22 L= 8.3%0 =134X|

U NEEXL ZRY BR= 19.9%S XSt UL
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1,000 20214 = 7H¥ GERD
0l 80609 =
57 66769 ey

750 EU2770=: 47419 &
2009'd =74 GERD .
Ol=: 40429 e N
EU2771=: 2606 =i e
00 [ 3 1sa1et 2 —r " _m
| o—a——"" g
o

o
- .'-_.—-. __J." el

250 = .,-l-
u —g—a—a—- b

Billions of current PPP U.S. dollars

-®- United States == China -m- EU-27 Japan
-&= Germany -=- South Korea -@- United Kingdom  -&- France

FQ3 U X|9¥ GERD 72 5}[63)

012, &=, Q8 277129 GERD 2= X2 20094 0|5 2E ZZ45| Z7I6! L2
=7IS0] Hlol #Ss| =2 &0 0[=11 UL},

F!

02, 2, KL A2 GERD 727t CIZ 2710| b3} YTXO2 2 FL= 75t
9lon] £5| 0l 27l 7|7t 52 GERD ARAIZ LIEMY RAD ZA AS F&sin

2009 O|=2| GERDE 4,0429 22, EU 2770=2 2,606 2, =2 1,841Y
FHUXITL 2021 O|=2] GERD= 8,060 €2, =2 6,6769 E2f, EU 2771=
= 4,741 22 F7| S713iCH

4 =0 Dj20| GERDE ©f 24, 20| GERDE 38 014, EU 27742 GERD=
2H{ Ol Z7F3t F@LL

63) Francisco Moris, 2024. Research and Development: U.S. Trends and International Comparisons.



2) R&D =0 EXt &

ot

7h 0|2 R&D EXt 5%

(Millions of dollars and percent)

Industry, NAICS code Domestic net sales® = Domestic R&D® = R&D-to-sales ratio (%)
All industries, 21-33, 42-81 13,097,756 602,499 4.6
Manufacturing industries, 31-33 6,550,600 326,060 5.0
Chemicals, 325 1,309,684 109,490 8.4
Pharmaceuticals and medicines, 3254 624,341 100,220 16.1
Machinery, 333 427,096 17,730 4.2
Computer and electronic products, 334 778,262 101,063 13.0
Semiconductor and other electronic components, 3344 232,353 47,396 20.4
Electrical equipment, appliance, and components, 335 156,050 5,494 3.5
Transportation equipment, 336 1,014,159 50,760 5.0
Motor vehicles, bodies, trailers, and parts, 3361-63 623,254 26,391 42
Aerospace products and parts, 3364 311,988 21,468 | i 6.9
Nonmanufacturing industries, 21-23, 42-81 6,547,157 276,439 42
Information, 51 1,703,835 147,855 8.7
Software publishers, 5112 303,134 39,049 129
Data processing, hosting, and related services, 518 562,172 45192 8.0
Finance and insurance, 52 1,537,769 20,947 1.4
Professional, scientific, and technical services, 54 483,784 66,496 13.7
Computer systems design and related services, 5415 199,429 20,409 10.2
Scientific R&D services, 5417 82,907 34,142 i 41.2

| OI= W 7I1Y R&D MYPE £Xt 32420214 7IF) |64
7|%E2 Ol= W R&D TA| £XHXIE) #2= 6,0249 22| #20|H 15 XY 2
OF R&D FAt 2= 3,260% 2 22 THQ of b4%E AfA[otLl AL

7|E9E2 MEY =2O0F RAD & el/Hef, 71A, HAMS/E=H, oS FHl Z0HlA
0E OhiH] =2 R&D XIE HISS '—fEf'r_”Ef.

Ol 7I&S9 2lsl/Hef, 71, EXME/H=A|, &5 SHl 2010 AN 52 Vs +8

g2 UE=s A2 0|3 200ME dHZ2Y Vg +830] 55 A= GldEn.

(Millions of dollars and percent)

Industry, NAICS code Domestic net sales? Domestic R&D® R&D-to-sales ratio (%)
All industries, 21-33, 42-81 13,097,756 | 602,499 46
Manufacturing industries, 31-33 6,550,600 | 326,060 5.0
Chemicals, 325 1,309,684 109,490 8.4
Pharmaceuticals and medicines, 3254 624,341 100,220 16.1
Machinery, 333 427,096 17,730 42
Computer and electronic products, 334 778,262 | 101,063 13.0
Semiconductor and other electronic components, 3344 232,353| 47,396 20.4
Electrical equipment, appliance, and components, 335 156,050 5,494 3:5
Transportation equipment, 336 1,014,159 50,760 5.0
Motor vehicles, bodies, trailers, and parts, 3361-63 623,254 26,391 42
Aerospace products and parts, 3364 311,988 21,468 i 6.9

[01= W 71 HMZY 20F R&D FXI 243 (69

64) Francisco Moris, 2024. Research and Development: U.S. Trends and International Comparisons.
65) Francisco Moris, 2024. Research and Development: U.S. Trends and International Comparisons.
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66) Francisco Moris, 2024. Research and Development: U.S. Trends and International Comparisons.
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Electricity, gas, steam and air conditioning supply; Water supply; sewerage, waste management and 617.000
remediation activities

Services of the business economy - sections G to N

Wholesale and retail trade; repair of motor vehicles and motorcycles 12 850.000
Transportation and storage 5120.000
Information and communication 149 551.000
Publishing activities 35 678.000
Publishing of books, periodicals and other publishing activities 67.000
Software publishing 35 612.000

Telecommunications

Computer programming, consultancy and related activities 18 457.000
Information service activities 42 839.000
Financial and insurance activities 13 965.000

|02 L] 7|Y =L HIHZXY £0F R&D EX} 2%t |67)
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= W 7|¥S2 ¢1Zh2020d 71%69) e 207t ZefE T7|, 7tA, A, U7,
2 X 35, &2 20F R&DO| 69 1,700 #HEt F2HE X|Eg Ol= 0N HHE

Het, HAMMS/EER, S8 HH & 2010 gt R&D FAH w20] Hio BluWX 22

E5H 0| YR 2020 0% FI|, JA, AR, O71Y, 2 XY B3

—

Ofe| R&D FAt #E2E 7|2 L= HIE/H M= Xelotil U.

O[0f et YEHEY 7I=0| =2 Z0R! 2HE2F

(@]
O i =~
ATYHOZ DIt 7|QECHs MBS SHOR AR HN0| Z7E 202 HO|D HIx

67) Business enterprise R&D expenditure by industry. OECD Data Explorer. https://data—explorer.oecd.org
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Time period 2020 2021 ‘ 2022 ‘ 2023 ‘ 2024

Socio-economic objectives ‘

Total 169 901.000 & 161 885.000 ‘ 186 876.000 | 198 941.000 & P 203 919.000
Total GBARD excluding GUF 169 901.000 | 161 885.000 ‘ 186 876.000 | 198 941.000 & P 203 919.000
Exploration and exploitation of 1778.000 2519.000 2 026.000 2 375.000 P 2 306.000
the Earth
Environment 556.000 574.000 573.000 624.000 P 624.000
Exploration and exploitation of 14 206.000 11 566.000 14 552.600 10 920.000 P 11 033.000
space
Transport, telecommunication 1926.000 1911.000 2 496.000 2 038.000 P 1.970.000
and other infrastructures
Energy 4 539.000 4 529.000 ‘ 7 113.900 6 460.000 P 8 675.000
Industrial production and 821.000 952.000 5761.000 3 000.000 P 2284.000
technology
Health 48 055.000 44 941.000 ‘ 49 486.321 50 453.000 P 50 114.000
Agriculture 3 061.000 3222.000 ‘ 3904.798 3442.000 P 3457.000
Education 581.000 588.000 ‘ 719.000 581.000 P 767.000

Culture, recreation, religion 28.000 28.000 28.000 28.000 P 32.000
and mass media

02 M2 Z=Q 2o R&D A 34gt |69)
E oT ‘I‘

Oj= 29| R&D O A0lA MEHZE T|=9| £2 FO0f0l SFQH X2 7|aut
20k= ‘&Z(Environment)’ R&D2} ‘OHX|(Energy) R&D H0| ESHEICH

e
it
ri

0= FF9 28 RAD= 20201 5.59 F2{0jAf 2024H 6.29 = HIwX F7H| S7t
Al ERAXIZ, AKX R&D= 20201 459 F=2{0|A 20244 869 EEl=2 I S/,

t

ol

012 HE 2EX4= eEESX(Environmental Protection Agency) 2l O X|E(U.S
Department of Energy)2| HIO|0|LHX[EA{(Bioenergy Technologies Office), AtSAt

=2 M(Vehicle Technologies Office) SUIA 242 2|0 TS St EXIE A%
off T ALY

E9| 0|2 O|HX|EQ| HIO|R0HX[EA(Bioenergy Technologies Office)A= EtA
HiE &2, Vg 2 52 2A9 2 g2 SH(Mission)2 Aot X=MQl A

o EX}2 Xj&dt QUCH70)

69) Government budget allocations for R&D, United States, OECD Data Explorer. https://data—explorer.oecd.org/
70) https://www.energy.gov/eere/bioenergy/bioenergy-technologies-office
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2021 180,807.6  61.9 7.0 169,556.0 557.6 63.0 643.3 1 9,918.8 | -
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112 051 DREVIKZ ef=2 2ERY X2 20F S+= Tt 7|g=Ehs 87t

2012 ‘=, oIV IS A2, H=MEY RAD w2e= 2709 #2RX|2H 20224
6009 2= Gt

gk W R&D 1,000CH 7|2l M= R&D FX}
(R&D EXtio] 1X ¢ O]y 229t Ha|)
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olor

(T 109 &, %)

] R&D ExXiof & CfH| R&D X H|Z

T 2020 2021 2022 2020 2021 2022

sfel=d 2,313 2,119 2,375 2.34 1.88 1.93

oot 2,431 2,665 2,890 9.35 8.85 8.13
MARE-ARHG-3| 27,347 | 29,914 | 32,197 9.23 8.33 8.75
o= FY 853 984 1,021 8.78 7.78 7.52
H71E8H| 4,456 5,292 5,857 7.42 7.24 6.19
NN 7,841 7,903 8,882 4.72 4.24 417
| 49,385 | 52,869 | 57,623 5.41 5.04 4.69

] 5X 8,5709 ¥, OOFE 2X 8902 &, SIEIS 2X 3,750 ¥, QB MY &
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OfHollAf= TR Al RED 28 2 MASsim AT a0 2 2E3 7I1YS9 F2
Al 7|E SIS MR MEDY JlE AR RS 71E 245 HESIC
1) HH Al L4 S

7H Al R&D &4

250 24274

Number of Al publications in CS (in thousands)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
45%
41.76%
a0%
35%
2 30%
5
®
8 25%
£
s
2 20%
k]
El
2 5%
<
10%
5%
o
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

[Al 715 2 S 32 2 Al LS HIF F0] 79

73) Yolanda Gil, Raymond Perrault, 2025. Artificial Intelligence Index Report 2025, Human-Centered
Artificial Intelligence.



201301 2023H AO] H MA Al 7s 23 =2 281 0l S7Ii. 2013
Al 3 HH=E2 102,00074014 20233 242,0007122 U0 S7I34CE

ESE 2023 7|1F TA HRE SH(CS) Z0f0M Al 2 LAZ0| 41.76%S REXIY
Ch Al 2 Ttz HISE 2013201 HloH 28] Ol S/

| &2 Tet=0l HIS0| S/t Wk Al 7Isd OE &N 28 3

HEZ2Y JIEs AY2 &Rt HE 20f=2 0l={et Al R&D

2| 22 ol 8l

02
0%
i

ST 2A Feks

183.78, Machine learning

150

100

/ 62.90, Pattern recognition

21.82, Knowledge based systems

50

Number of Al publications (in thousands)

13.07, Generative Al
12.00, Logic and reasoning
——gpeet 11.28, Multi-agent systems
5.25, Robotics

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Al 712 2ofd WA= 3 F0 (79

rLH
0

HISO &9 TA Al ZASOA Hil2ld TA=2 75.7%, HAREHIE TA=2

47.2%, TEHQA LYH=2 25.9%S AHK[RUCE

-{O
¢

74) Yolanda Gil, Raymond Perrault, 2025. Artificial Intelligence Index Report 2025, Human-Centered
Artificial Intelligence.
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Ol= Al @717t Hil2lds &4

Miledd, AREEE, TEHQUA Al 2019 T2 HAM H sig=E MY, =5 H o
Y Atsaf —ErOFOHM SfH| 2t Srep AP0 HEH 718 A8 MBSt 2 VIEH o
Q7t Mgt o= HOICY,

£o| dE2Y 50 20F & “Mf/atef, TIAEA 20IM2| Al 2&0] S7totEA 2
2 AERY H0[He +2F S/t A2 GlJE.

A0 20243 LA siskyut S2lsky0] Al #E S412 S0EUCH Al 71=0] 2t

Sf, Mef 200l A2 S

50%

XY A2 MUED QUCL7D

44.10%

40%

30%

Treatment effect

20%

10%

0%

17.20%

New materials

Patent filings Product prototypes

Innovation metrics

| Al 7I&0] 25t A& FQ F20F(76)

75) Yolanda Gil, Raymond Perrault, 2025.
Artificial Intelligence.

76) Yolanda Gil, Raymond Perrault, 2025.
Artificial Intelligence.
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Artificial Intelligence Index Report 2025, Human-Centered

Artificial Intelligence Index Report 2025, Human-Centered
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| = MA Al LIZIEX 72 52 0] |77)
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77) Yolanda Gil, Raymond Perrault, 2025. Artificial Intelligence Index Report 2025, Human-Centered
Artificial Intelligence.

55

[

1S3d &y B¢ 7ok

-
e



o

2lcRahR

mlly & FERhelo TRSkly Ros

56

Al infrastructure/research/governance

Data pr
_____ Medical'and healthcare
AV
Fintech

Manufacturing

NLP, customer support

Cybersecurity, data pr
Robotics

Drones

Energy, oil, and gas
Marketing, digital ads
Business operations
Semantic search
Supply chain
Insurtech

AR/VR

Retail

Ed tech

Quantum computing
loT

Agritech

W 2024
2023

Content creation/translation

Creative, music, video content

10 122 14 16 18 20 22 24 26 28 30 32 34 36 38
Total investment (in billions of US dollars)
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78) Yolanda Gil, Raymond Perrault, 2025. Artificial Intelligence Index Report 2025, Human-Centered
Artificial Intelligence.
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79) Yolanda Gil, Raymond Perrault, 2025. Artificial Intelligence Index Report 2025, Human-Centered
Artificial Intelligence.

[

1S3d &y B¢ 7ok

-
e



mllY & FEFRIo rR2SRly Blod FlRoly

58

2) HIE| 71 Al JJHE AMAXY-AISF HE i3

7l

o]
=]

RICESIAL/SIEIE

- HIO|QH|Z 7| ZLH|0|MHI0|2(Formation Bio)2t MIE L&
MZA(24.5)

Sanofi ~ Al 7|8t SWE TESHD, Ao A% x7| Huty 2
X AR 424 g
o « DOL-QEAl IEUY 75(24.4.)
P Vodern - QEAIQ] APIZ J[HIOE LjEXOE 1EE mChatO|2}
odemna S X HMGPTS SU5IH eI(23.~) 5, S5l o
AGITL B2 OPIE Sof Al 88
i Ll . QEAIQ} H2510] SR LIMAMR)S 2=517] 95t A
Y 22 BAH LS ARK(23.6.)
Meta |+ Al 7]gt S 3% 0% DOl ESMFold H(7:22l AlphaFold2t )
. « QlH|CIOp} '231d 5,000 D 7262 S EXfSt Al
(o]
E‘.V'ND'ﬁf o ReC“rS"i.” o HoUH, HIHE JIHCCM) XI2A SHETO REC-994
IONEIVIO armaceuticals %I’a,f 2)5" ﬁﬂl' ‘<'3_—’7H(,252)
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80) 2581H, 2025. AIE &% bl MRl Z5F 3 HA AAE. KISTEP
81) June Kim, 2023. 312 HORIE, AIZ AAXH 70001 & U7, MIT Technology Review
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Document Count
[=2]
[=1
=3
o

1950 1960 1970 1980 1990 2000 2010
Year

| x| MEHZYE} 7|&(Biomimetics) 23 CIFXIR W3l 30| |82

MERZHE 7|=(Biomimetics) &3 A7 Xm(HEE sk=X| =2)2 200040 0| =

YxOR2 FI6Hn YC.

2000 HEHZEY V|g AAtRE 6267001 SUXD, 2024 14,4740=2 I &
Il Ol 23 Ol &7Fet w20

SEHEY 7IE0] thet AAts 0| I S/teld s A2 TH dHEY JiE &
2 A AY g0l IAH S/tetal U= A= 20T

82) LENS.ORG, Scholarly works, Scholar Analysis, Biomimetics, https://www.lens.org/lens/search/
scholar/analysis?q=biomimetics

60



2) dEHiRY Vs 20FE Atz 2l

ron
olgk

Materials science

Chemistry

Nanotechnology

Computer science

Biology
Engineering

Medicine

Biochemistry
Composite material
Organic chemistry
Biomedical engineering
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Tissue engineering
Biophysics
Polymer

Catalysis

Robot
Stereochemistry
Membrane

Nanoparticle

Internal medicine

Combinatorial chemistry
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Document Count

| EjH} 7|2 (Biomimetics) HOf HAXIZ 2isH 348k [83)

i
t
o
o

MENZH} 7]25(Biomimetics) 242 HAXIE= XiZst 55 200IA U=
S XS MRS 65,6057, 36k 65,01771(20254 58 7|1%)S 7|=23iCt

s, oo =S HI0|RSE, Al, BtstE

Ol LI-HI=Z2X|, HEE{ufst M =
7t &2 1592 XHX[ot! UL

=
Sf, HIOIR MHZE Zst, ==2st, 22 &

OE

B2 49l 159 U 20t= X2 KBS, a1t HEE Y Al 2, 0Joy/oiTs!, A

83) LENS.ORG, Scholarly works, Scholar Analysis, Biomimetics, https://www.lens.org/lens/search/
scholar/analysis?g=biomimetics
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159 8 =2 20= 7|AB8H H0EHControl engineering) S 7|Al 202t AEEH]

M, AZ2018, AUEE S Al 3 0Pt HO| REX[BHTY.

JlE #E S5t Ky et 20k

Olof [f=h MEHZH 7|& SCH 20FS| HS Mz/AX, Hef/=kst, Al & 22 #H

O, Ol S4At= 2l 7IEC= A HMEES 20l6kH AN 7I»S] /=
d H 2SEgS dHz 2Qd0| JALH 0|2 ?lo &H| 7IfS2 FAL 7IE M,
Y ol 59 7|Y SS JHEoF I
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A
T
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0x 0l



MTEAC, 71l ZP S0l EHL 71520 H0t wg sl

Lo OE =S US7] 2ol 7120 EXMot= HE0 M2 222 HE(I\/IatenaIs) =2,
{2t 20| AT M22 A2 WAL TS T AEEE 218 220 72

rc
F”.

=Ee _+_IH(Advanced Materials or Functional Materials) 2 T-£3HLCt

7k 222 Mz/LM A 54 R &

M MA T M2/AN A F2(0E 718)e & 8X Hel2 FH&E1 el I1F
=20 3245 3 %*%*(Metals and mining) AJR0] &t HEQI 4% e FRE XIX[GHD
S S Bz MA HAREY Iz AKX A A

2 2 AHINR YT L MY ARE B

r

HEHQO| BBS= 34 ATl

Of 2ot HEUY AYe 980 & 845 2 38 M8 i d80tl /= =

M|O]LY.

(Bulk Materials) =2 &7t2 0|0{X|

k=
$Q
rr
Jh
2
[S)
O

84) Karel Eloot 5, 2024. Global Materials Perspective 2024. Mckinsey & Company
85) Mckinsey & Company2| ‘Global Materials Perspective 2024 H 1A= 24 2 22 MA0A 0L
Heto] et AMES0l £ 5 MU0 FHO7| HEL
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1) 2= Mz AME 72 ¥ E=E 74

15% (~$0.60T)

Battery materials (total) 5% (~$0.20T)

Nickel, Lithium, Manganese, Cobalt, Graphite

15% (~$0.60T)

Gold/Copper/Aluminum
30% (~$1.20T)

Thermal coal

Steel 35% (~$1.40T)

0 5 10 15 20 25 30 35
Share of total metals & mining revenue (%)

| 22 U T2 AR FR(S 7)E, 20234) [86)
26 % G T A3 A0k o 8% HoR £3ED Youl IS AR 2Rtk
M Mgt 3, 72, YR0ls $20| M| 80% HES AX[GHD QICh

HiE2] AXHO| A01= UZE, 2, THE S M== THQ 5%, FH X S0 #0=
7Bt Mz= 16% H=E FEot UATCIE Ax= &7 =EREEs), IAF o=

(ferrochrome) £ E&}).

=, el R0[E)7F WA APl 80%E KIS
0 FH H OHX| Hg 23 Mz £20] &4 20% = AXletl U= AS 20,

o A S HSHY M=o et +2= daofd HH H OHX] &2 M=o CHet
(@)

86) Karel Eloot &, 2024. Global Materials Perspective 2024. Mckinsey & Company



=2 0] 32 A0 xqof
2) O =< o=2T1T4 o
Lithium demand REE demand Nickel demand
(Unit: kt LCE) (Unit: kt) (Unit: kt)

2012 2023 2035 2012 2023 2035 9 2012 2023 2035

Tear Tear Tear
Sulfur demand Copper demand Aluminum demand
(Unit: Mt (H2504 eq.) (Unit: Mt) (Unit: Mt)
400| 40 140
" o s 0%
350 35, 120
300 30, - 100
250 22 25|
80| 55
200 20 20|
60|
150 15
100 10| 4
50 5| 20
o 2023 o 2023 2035 o 2012 2023 2035
Year Year Year
Uranium demand Steel demand Thermal coal demand
(Unit: kt) (Unit: Mt) (Unit: Mt)
2000 +10% 7.800

2000/

2023 2035

2012 2023 2035
Year Year

25 ® 4= Mz B2 & Y H OUX| &2 AX0| 0| A0l= 2IF, LA, REE
EHEP)0l et 2= I S7tg Az MYH i, MEX M=l H, M8 S2

27t FA AA05AL DiMotH 7t A= HYE.

2023 CHH| 2035 2l&2 475%, REE= 125%, UZA2 60% =7t 371 A2
2 Kly=Ent

HA
ol
=

A KIE SO 4012 2|, R0lsk 242t 30% +27t 7t A= MU=

9131 22 T2t AfEH 21 40% ZABHD M £2= 10% B710| 12 2OR HAEC,

87) Karel Eloot S, 2024. Global Materials Perspective 2024. Mckinsey & Company
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71 F2 AMA FEHE AX L U i HEF
IMERYS S.A. Y2 ML UtE | 2AUtA HIEE dA SH 4F
ArcelorMittal Y MA S RIE NN 2EASE £, BASE HZ e

M&I Materials Ltd

HE A% M=

Mitsubishi Materials

=5} AXH I‘”X EI' SH 20 =20 = = ,

corporation °= AT At NA M2 EX
P —— MEtA QQ@L|OF 2 RAOIDE HIE T8 =
i Sfet AiE M= ST o ;MD A Hi=2f i gl AHE E;;_.
Orica Ltd AR MHIA N, 2d7tA HEE d4 FH AHAoUX] 28

Tt = =2 49
Cemex S.AB Of+l(fly ash), &2 I(slag) § BE AIME
g C\) ' ZAE I ME |2 228 TEA HIES EXOZ = 22
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(clinker) CHA|

POSCO Future M

2=td 02 AX 7|1Y
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HLiskE 100% M0 g3 Szt 32 =9
X

SAUIES 2. ESG 2Y 28 X A%
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71 71 g0

Solvay, SGL Carbon SR K| ESHA, TUHE GItAN 251 S
Toray, Hexcel, Teijin EAMR ILE/10EHY CFRP &
Arconic, UACJ a5 =g &% Mg, Al =g=t /lg S

L) Tietd 2 X&7ts o A

NatureWorks
: HIO|Q 7|Ht Z2pAEl HfO =
LG&f3t BASF 0|2 7|Et A PLA, PHA, HIO|R PET &

SKC, Novamont,
TotalEnergies Corbion

Covestro, Blue Planet CO, Mgt AXy B,

Dow, SABIC, Borealis Mg 7= =g,

My E2tA8  PBAT, PBS S

Hl
g

Log

Lo

17

H> | &
rion
A
=2
oln

rios
oln

L) 20X 22t A

7l 7l =0t F2 7lE

3M, Toray, Gore AMXE HEg el | PEM, AEM Ol2uzat S
Hexagon, Kolon, Doosan AT EARY IUHASSEST S
Johnson Matthey, Helaeus 2o Z0i AXY Ni, Ir 7|8t 128 &0 S




o) HHE{2| 2 AXY

71 £01 52 71
Samsung SQI, LG=tst, Toyota, MTA HEE | d me 2isas eax =
Solid Power
LG&tst, PoscoFutureM, BASF U2xH NCM, NCMA. LFP £
StetE&F4M, Umicore ==X He|2 =M, SO 2= S
SK ie technology, Asahi Kasei =29t Mztel 38 229t 5

Op) S| 2 AT

71 £

JSR, TOK ZIEYXAE EUVE oM HEHXAE S
SKHE2|ZEX, Entegris O&7tA, BEHM ek 23P7tA, CVD/ALD BT S
Dupont, Merck, Versum CMP A4 Aot 22|, ME &
Dow, Sumitomo, Kokusai HiM HHTY Low-k, High-K #8H S

HE) XM S8 2 AX

71 g0 72 e
PS

Merck, IBM, Intel Al/ENERY | ZTEH|, ALEAN, ATHEY S
Dupont, Doosan, Panasonic 5G/6G DI HAHAR, HEAX S
Boeing, Safran, UBE Stz LHEIAL E8IAXY, =02 AM2al &

HE AM Y2 TS0 CHEE Al Q0 BV HHLIS Maz/AM AIFe =

AN U TY

FQ J|YS0| SEHC= VI Us HH X 20k I EHA=F
7

El
‘HHE{2] AXY

st A, TetE Y XE7ts AR, A0UX| 2E AR, CCHIEH A
N, KM 28 AE2 Qok=|Ct
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% S = 4U HARH IHFI/*IH e EXI H“EHIOI% J|ELR FEst A2
289 IZHY 2 EEA OA AE 722 $YE Z? M=/AX(Materials
2= e 4~6x FB| 22 FFEH.

[
=
>

Ja}

OfioiM= =R 7|HS0| FHoI JUs M2/AM7t Hle S F ABME Y2
2 MY 25 H23UCt

1) Mg ESY AE 72 FH(Bulk Materials)

MR 2F 1.5 H2{(2022E 71&)%0

HZ oF 1.1 320244 7|F)91

ZotAEl/BI4R] & 6,240 22(2023 7|F)92)

2| o 2,4109 (20244 7|F)9%)

AzZ0|E O 1,7859 =E(2024E 7|%)94)

SXH-EO of 8029 H2{(20244 7|F)%)

F2|-M2te of 2,488 H2{(20234F 7|&)%)

: MA| of 4 Z2 2 FHEIC

89) Mckinsey & Company2| ‘Global Materials Perspective 2024’ 21ME= 24 3 2 MAUA KX
Het] B BESQ £2° S5 MU0 FH0|V| HZY

90) Building Materials Market Size, Share & Trends Analysis Report. Grand View Research

91) 2025. Global Steel Market Size, Verified Market Reports

92) Plastic Market Size, Share & Trends Analysis Report. Grand View Research

93) Copper Market Size, Share & Trends Analysis Report. Grand View Research

94) 2025. Aluminum Market. Global Market Insights

95) 2024. Wood Pulp Market Size to Expand from USD 80.2 Billion (2024) to USD 101 Billion (2034)
Future Market Insights, Inc.. globenewswire

96) Ceramics Market Size, Share & Trends Analysis Report. Grand View Research



2) HCt AT == AR 72 FX(Advanced Materials or Functional Materials)
HIEX AX 6756 Z2{(2024E 71E)97)

HIO|QAX] 1,780 H2{(2023H 7|&)%8)

T

SE 9369 H2i(20224 71F)%9)

IS TRX AX 68N =2(2024F 7|E)100)

M2tal 0715 AXY 1,028 =2{(2022E 7|F)101)
AT B2 S ADIE AKX 723 Z2{(2023E 7|&)102)

EIANS 579 22120248 71%)109

|:|>I

7| *Z 337 =§(20244H 7|&)104)
ZMEFH 112 22)(20234E 7|%)105)
LI AR 124 Z2{(20234 7|ZF)106)

: MF| 2 5,700 = FR2 FHEC

97) 2025. 2024 Global Semiconductor Materials Market Posts $67.5 Billion in Revenue, SEMI Reports. SEMI

98) Biomaterials Market Size, Share & Trends Analysis Report. Grand View Research

99) Composites Market Size, Share & Trends Analysis Report. Grand View Research

100) 2025. Functional Polymer Market by Type, Form, Distribution Channel, Application - Global
Forecast to 2030. researchandmarkets

101) Global Advanced Ceramics Market Size & Outlook, 2022-2030. Grand View Research

102) Smart Materials Market Size, Share & Trends Analysis Report. Grand View Research

103) Carbon Fiber Market Size, Share & Trends Analysis Report. Grand View Research

104) Magnetic Materials Market Size, Share & Trends Analysis Report. Grand View Research

105) Superconducting Wire Market Size, Share & Trend Analysis Report. Grand View Research

106) Nanomaterials Market Size, Share & Trends Analysis Report. Grand View Research
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BB MEiTY TH2/AT T1E AR

7 = [ = — LS
X2t 28 71580l =2 Ma/AX 2 7|YUS9 WEZE Tis WY AIE & &
ECH E3t XA ChY 7IPS2 AZHES 1X ¥ OIOR AIY E0| 2 58 7|

A G 2 FQ 7|-(SUHE 12 # 0 71%): 3M, BASF, Evonik, DSM, Solvay,

AMM7|d 2 HIARZ|Y: Ecovative Design, AMSIlk, Cypris Materials, Helicoid
Industries, Helicoid Industries, ECOncrete, NBD Nano, Mussel Polymers Inc,
Bioxegy, denovoMATRIX, BEOnChip, SanaHeal, ComPair Technologies, Fusion

Bionic, Biome Renewables, Cellugy, Geckel, ReefCycle, Amphibio

> o AL =
1) SHZHHE 1X & Ol M=/AXH 7| MEjZY Tz S&
HZHHE 1= 2 O XHZ/AXH 7| Mef= Jjs S8 3E
7|1 =0 38 o
M HA 72X, A0 IR 5 NeiE 2 T, BE, Ta ME ‘riblet’, Dual
Lock' & A&3}H07)
BASF Aol IR 2uel 35718 TY ME ‘AeroSHARK A&8H08)
Evonik ‘PuraMem’ & LI=ZE(RE2QN)109), LI AR} 8iAl F|ZE110) A 7| THY
von U AREISHT QOD| MK SF Sut AIAH 7|0t MEjRY 22 JHSN &8
DSM S=EA £ el # HAA S HO[RQENND ME AT, AEY 24t
2EF HIO[Q THHE AME ‘Vertis'112) J{gh 2 AR5}
A EF XNOIZ20| gt ZRIGHAL 7|BIO 2 Sith= Ag2 QoL EUtay
Sol 25t A SHAMIE(Thermoplastic Composites innovation centers)S 2ot
OV e 5 EhEa A0l TSt OiT0) HERIORA H2 olnje] TR0 MEfRY
lag 388 ted =39
| Ye g ogh X ol Mo/t HIE Qticle’ A&sH14), & EXt 71X 2
Toray Industries oy o , al AIRS
Al HIEHOI(TE) HE ‘RO membrane’ S171 2 AL35}115)
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/1Y T2 38 ¥
Y AeEs ZEe NiEs S+ettl gt g2 3| o4 84 EI|
Covestro 4= 28 HEAAE Foff & M M2 54 HA 710 SO Tt &

olo| ME|DY &S S8 JI5Y &S

HIOIQ ¥ 7|5 Z2|23m ARpAEHEER]) HEQ AFFINITY REE ARs}

Dow'15le = molo] molM Mej@y 713 28 JKSK £9117)

Arkern ‘Rilsan polyamide 11" & HO|RZZ|H MES HEsfetd UM 0|2 &

oMo yojo] BEOl MEIDY Jle S8 J5Y 5210

buPont KIHAO| MAL THEf 52 DHISLT 0|2 AXHO| BtYsh ‘Corian’ MIZ 2t91¢]

O 50 M Y Y AgEH19)
of IE0| ZlA 1X 9 OOl AK ¥El20| 2 £Q 7|YSS UKoz

e 18 MZEZ 5 W5 U E4 ME/AK HZ0 3t 715 ZEE s A
=o

B2 7|z 8ot U —’F—B J1ES0| YH2Y Vs HES ME2 &
Ouo-” A‘I_n_ol.:_) OI|:|-

107) https://www.riblets.at/history/ 2 https://www.3m.com/

108) Jorg Zumkley, 2021/03, ‘Nature as a role model: Lufthansa Group and BASF roll out sharkskin
technology’, basf

109) https://www.membrane-separation.com/en/organic-solvent-nanofiltration-with-puramem

110) https://publications.evonik.com/en/media/press-releases/corporate/evonik—is—driving—growth—
through-innovations—177402. html#:~:text=In%202021%2C%20Evonik's%20innovation%20gro
wth,health%2C%20cosmetics%2C%20and%20membranes. &text=Essen%2C%20Germany

111) https://www.dsm~firmenich.com/ko-kr/businesses/health-nutrition-care/news/press-
releases/archive/dsm/2020/knowledge-center-press-releases—sep—-2020-pbc-biomed.html

112) https://www.dsm-firmenich.com/en/businesses/taste-texture—health/markets—products/
plant-based/dairy-alternatives/specialty—plant-proteins.html

113) https://www.solvay.com/en/press-release/solvay-opens-new-composite-innovation-
centers—dedicated-thermoplastic-composites#:~:text=Brussels%2C%200ctober%2023%2020
19%20%2D%2D%2D,automotive%20and%200il%20%26%20gas%20markets

114) https://greenroad.bio/en/toray-develops—gticle-tm-a—new-biomimicry-inspired-fabric/

115) https://idadesal.org/toray-obtains—joint-research—findings-that-could-drive-rd-boosting—
reverse-osmosis-system-performance/

116) https://www.covestro.com/press/covestro-turns—to-biotechnology-for-sustainable—plastics/#:~:t
ext=Covestro%20is%20expanding%20its%20competencies,are%20als0%20t0%20be%20developed

117) https://www.dow.com/en-us/brand/affinity-re.html

118) https://www.arkema.com/global/en/arkema-group/innovation/bio-based-bio-synthesized— materials/

119) https://www.corianquartz.com/corian-design—-2024-color-launch
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Ecovative Design

MycoComposite, MycoFlex & &E0| @AA|(mycelium) Z4Hf HO|24A
N 2 AE5H20

AMSilk

0lIE 2% QI3 70|43 HO|QRE2|M XZ ‘Biosteel /HY % &&2h21)

Cypris Materials

LiH|- 2R QEEO| X} X ZEF FE Ji= J{Et 9l AR5H22)

Helicoid mantis shrimp(AOIHAR)S] LiMSi(helix) HME LXE Zikst S
Industries ‘Helicoid” 423} F%1123)
S MEfA BH X 2 FSF Hi0|2 ZEZE HNIE ‘bio-enhancing
ECOncrete ' ouar o
concrete’ 7 I AE35H24)
oyHYe & XY 7& Y M- Al TEO 22X 7 TE Y H
NBD Nano

Mussel Polymers

S ™Mz oA b 22|l PCS (Poly-Catechol Styrene) Off Cist 2t
ol ;o

Inc 2 A HE AE5H26)
*“EHE“f(Biomimetics) JlE ME V|geR ¥y U 35 T2NE YoZ
Bioxegy MZES 7HE5i MAL HEX ARZ f8 CSTONE ZZHEQ| 20l =2
el iP—hETQI MSEMSE 2A2|E DASH CO. ZE 0| AXH JHEN27)
MESHN 2|7t=(Biological ligands)gs 2EISH TE 7|2 2&al MZLHHQF
denovoMATRIX EE [ZF ( g g e )EH Do < =2 S0 MY
ZY0|E HZ ‘screenMATRIX' S 7Hgt 2 AR5}128)
) MAH L M DS 27E20{ & (Organ On a Chip) Be-Flow § 7Y &
BEOnChlp zg-l; | i O'I:I( g p) s iy
418 8H29). 130
Biome _ S e ,
oAl o2 2 22y 71X 249 22 Bl 25 HX| ‘PowerCone’ 7{131)
Renewables
SanaHeal Aol L MHH| Tab HUE o8 S8 SHEE HI0|Q MEA| 7HE182)
ComPair TEE &4 Al A MY HAHLE 28 XY |~= ==X 7|& HealTech

Technologies

JHE133)

Fusion Bionic

P2, J0 LT S A HE HAXN 2Y 0|4 EH HAME Jls
(DLIP) 7§ 21 ArR3H34)

Cellugy

A2 MERQA X DY HIO|QMER QA 2 J§EH35)

geCKo Materials

AR LI 2% HAF bioinspired Dry Adhesive’ JH156)

ReefCycle

A2 SA(plant enzymes)S AKRoIT ZH-AE0| 2 HMHHUS 28
off RIEA A|HE HIE ‘enzymatic cement’ JH 2 A25}137).138)
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120) https://www.sourceful.com/explore/materials/mycocomposite

121) https://www.selectscience.net/article/amsilk-develops—biosteel-the-world-s—first-man-
made-scalable—spider-silk—fiber

122) https://asknature.org/innovation/light-reflecting—coating-inspired- by-butterfly-wings/

123) https://www.helicoidind.com/history

124) https://econcretetech.com/case-study/reducing-the—-carbon-footprint-of-concrete-based—
coastal-and-marine-infrastructure/

125) https://greentownlabs.com/nbd-nano-uses-biomimicry-to-manipulate-water-and-oil/

126) https://www.musselpolymers.com/about.html

127) https://www.csto2ne.com/project

128) https://www.startus-insights.com/innovators—guide/5-top—emerging-biomimetics—startups/

129) https://www.startus=insights.com/innovators—guide/5-top—-emerging-biomimetics-startups/

130) https://asknature.org/innovation/wet-binding-bioadhesives-inspired-by-barnacle-and-
spider-web-glue/

131) https://biomimicry.org.nz/biome-renewables—powercone-empowering-new-zealands—wind-
energy-efficiency/

132) https://sanaheal.com/technology

133) comppair.ch

134) fusionbionic.com

135) cellugy.com

136) geckomaterials.com

137) reefcycle.earth

138) https://asknature.org/innovation/carbon-sequestering-cement-inspired-by-shell-formation/

139) https://happyeconews.com/gills—garments—and-more-the-story—-of-amphico/

140) https://www.startus=insights.com/innovators—-guide/5-top-emerging-biomimetics—startups/

141) polymateria.com
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MEIRY M2/AM 71E AE f2e oF 1049 22| ~ 1,248 HY fEZ FHH
TR Mz/28 ANZTECF 42 ZRHA)0IM % 0.2% ~ 3% YEE AKot= Ze= F
K EIC} 143)

N

o

F 5t Eof ey 7| AR R 332 333 £ Bottom-Up approach

402 7|JRIGA) 2 tIARRES AR YAlBk: W 71 Y offqte s
7194& Z7|E(]ES shEHE ARSdhe 7959 miES T T3 A 7%
Pt 7IEdo] thE & 7] Wil digfdos Aeut 7|& - miEe] ofstiat
AR o g A= 5%~60% ME HIE 71 AAIGE) ofFl AHg A 2 (extensive-
margin)e -8 A%t FRE FHFr}.144). 145) o]of] wet ey} 7|&S shate
8oty A HiEo] ERIEE £ 7|99 AA| EHE RASIL T 7|HESY
A e S FAkst o2 R 71&9] wiE vlF9] ofstila} ARt A8 5=
AR FRE 2AHTHAA wiET29] 5%~60%). 015 AR A9} s} H4lS -S-83)
5 e ARG RS AA] o AR o] Bl AR 7]&o] ZA| AFgelA
A Aol A7t BlE-S S 140 7|FEQ] WjEH2 20244 7=

s TR 9F 2,081 2 = 3M($24.6 B) + BASF($70.6 B) + Evonik($16.5
B) + DSM-Firmenich($13.9 B) + Solvay ($5.1 B) + Toray($16.8
B) + Covestro($15.3 B) + Dow($43.0 B) + DuPont($2.3 B)

20819 & x (5% ~ 60%)
VESR=

x100= 0.2% ~ 3.1%

143) MEIZY J|& 28 2 B MEZY 78 AT 725 TREHCE FUM51| oiie 22 AEE 2 ME
AHE EO| IS AT TRVE UKD QI O[GHE PIoH 22{2] A BHAAIE w2 CHH| AERREY
71& 8 7Y Al 0SS Hiwsh FFe H7h EA0| =0l 7isst 7|¢ES] IS0t bt =5

144) Eric J. Bartelsman and Mark Doms, 2000. Understanding Productivity: Lessons from
Longitudinal Microdata, Journal of Economic Literature vol. 38, no. 3. 7|82 DJAXtZE FAIGH
A TIA| MY, S S Al SS MARCE MG HEXQI 23 F SH0(0 ZASIA 7 IIAA)
=& DAKNEE dEilez Hiols 2ol 7|1& FUIESR=E QI .

145) Paul A. David, 2010. Zvi Griliches and the Economics of Technology Diffusion: Adoption of
Innovations, Investment Lags, and Productivity Growth, SIEPR Discussion Paper No. 09-016
(Stanford, CA: Stanford Institute for Economic Policy Research) Zvi Griliches, 1957/10, Hybrid
Corn: An Exploration in the Economics of Technological Change, Econometrica 25(4): 501-522.
OIZl A TAH YA Griliches(1957) 280IM S&%t 01F ZHE0IN Hal 2851 UM 0[2i5t
BIHZ0] LSt MH2 David(2010) 20IA H2lstl QJUC

146) UNSD, 2018. Handbook on Supply and Use Tables and Input-Output Tables with Extensions
and Applications, UNSD, 2008, The System of National Accounts (SNA). ZMNEs =X =X
BZFO| H1 Q= M et Hefst HAg 388 WENMCE FHEs 549 IMEFE0| =1 U=
SNA (UN/EC/OECD/IMF/World Bank 3&)7t ZHEZ)2 Y= AESID 5t FHXEANE 4

AN HFE SA HEE S
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AZNQIS BAZY U EZO| UF AlelX 270 7Ky 3 YHS we 2ojo|n
S5| AIEQ| 2 0JMBIEL HIE SHOR ls F2 7RSS HIo|R AJHE, 22
o

7 BEEM, tE S+ S WA tiet 7IsS /W&ol L.

T HRE det H Asst AlA"E M= JHEoll MSotil AN

|_7<

Promoting sustainable design, development, and construction practices 83%
Encouraging the sustainable use of resources and new materials

Reducing energy consumption
60%.

Reducing waste generation and encouraging responsible disposal of waste

Sourcing low-carbon energy

20 40 60 80 100
Share of respondents (%)

|01 W 714 % AE(E&C) 2 7| YATIS XI&7ts 2 LU= AR [147)

147) Michelle Meisels S, 2023. 2023 engineering and construction industry outlook. Deloitte
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RIA7SSH CIRIQl 2 JHet, 24 ST} 83%2 7t E2UOTH 0[0jA X27Ks3t A2l
1l Xt 0|20| 76%S AFX[HCH

Z0|ZICH= 2H0| 63%, H7|[S MAQ| ZE H7|2 MER H
C

71 SOl Ol A| A8
SH2 60%, ME2 OUXIE E8oH= SE2 17%S AR,

= =dlts

Il= 20f 7|1 Il M=t 2 F2 J|=
Skidmore, Owings |SIHZ(net-zero) & A= CXIQI, X|& TSt =
& Merrill(SOM) | A| OAEE2 JHgf
Art LSt 715, Ald DZHEQAM LCA(Life Cycle
X&otsN al P Assessment) 2 EtA HIE M HE
REAES Ecovative Desi H7|20 HAZAMRE SSaH 4&AN7 = Rl
covative Design
e
. . ME7(8E A KESa 2, MEeA 232E 3 M0
Saint-Gobain
HE Jig S8 M7 92 J|r ZY Mauc
e TestFit SN EtEd ZE ASet B
Ol _ _
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x| AX
2HEA U 3D RE
g PERI 3D ZE HES 13
Boston Dynamics | ‘Spot’ 22 & 3% HH Xi=3t
Autodesk Revit, BIM 360 S BIM 7|dI &Y E3i=Z X2
OxXE EX & Zaha Hadid . _ 3
X2 EQIS BE3 ADE 7HE2 73
BIM Architects(zHA) | = =° SEE N
Gensler 0y TZHENAM BIM 2 GIS S8 A2
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Edge Technologies

2) 71H12A 71Y 7l S

Jl& Eot 714 e M H I =
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01||-'|X| ;% E‘J ABB nk=k= EE‘I [=]] _—rLExrjq A—I71| 7+§}
Flek 97 srixTeen =l e
Siemens NZET QIF £ HE AH0| ESG 7IE L5
Autodesk MM CXI0l 7502 Z2ust o X5} A7
AL ISt XS Altair Al 7lHE EZEK| EHEE ey A7
A7 9 x5t o e
Ansys Al 7IEF A &= B8 2 HI0JE] 7|EF QAEE XIS
0 GE Additive | 2% 3D D2el A7 M23}
O2IE(MEHX) | Stratasys, EOS S |HXE 125t 44 (DFAM) 7|& X|&
27 HRE BMW Group 3D HRIHO2 MM HE Z2is o HE S5t 47
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2) 71HEA ME w2

Of 34X Hy 1220244 7|F)150)

2 AIARY

229 ASIASANG EUCE T2 BASY U FEHO| OF MEN 270 02
MY X WY L NN BRI =S 2E, 07| M0 HE T2W(Prefab) I,

ts2h AIAE E2 SO BSEAL UL

o ¥
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o
A
l?!
0
i]i]
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So| AZMQI2 EASY U ABFO| UE AN 970 1Y 3 IS we 20}
051 55| AIMIES| =2 OMBIELL HiE SHOR Olaf 2 7|ASE HI0| AHE,
227 BEN, U 37X S UK O3t 7122 Tk

FQ Ax 4H J|gS2 HA TAA| J[8E TeE A OHY, MEA E32|E Y, N
Bt HIE Al A=, AFEA NS H Al 71E, dFE 708 22E8A 5 3D 2
g, ¢F484 X2 EA ¥ BIM, Z2|H(Prefab) ¥ =2 715, ADE 758 %
U&= loT 7z 52 ESH2= JHEste UM

FQ JAEA HE TIES2 WX oy RYU/ES AAE £, 188 2H, AL

18 Ns 24 H EMel, Al 7|8 EEEX] 24t AlAY, 54 3D ZEE A ik
af, SDE%%' % A4, OX2 Ed & Al=dold 24|, g57] 38 40 W &

148) grandviewresearch, Architectural Services Market Size, Share, & Trends Analysis Report
149) grandviewresearch, Building Materials Market Size, Share & Trends Analysis Report
150) Engineering Services Market Size, Share & Trends Analysis Report. Grand View Research
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Ol P20 S&alil UM 7ISTHOM= 27, ‘OlLX| HZ THOM =
° 2 7HHE*3FI’_ QICH HtH ‘Biohm’, ‘ECOncrete’ & AEIEYO|L} A2
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= NEotl U= FMIY. 5ol BAXY A= Ao 20| FEEA US

Jm
bl

2) 71HEA B 7Y YEiZE Vs S

]
)
nx
X
e
r
N
e
0x
o)
o
OE
W
00
00
ok
(1]

71 =2 38 g
Olf| &8 Fx 2 B2 BEf6H CEX, VEX § A2 AHE =22
SIAERI2 7. Boston Dynamics Ql%=all Spot, Atlas § S8 e 2 2%/
29 MAE 2R JHY F YR 48EH6T)
Tesla QIZte] A #= I J|sEIA R2EEH §HLE0|= ‘Optimus’ 7HEH168)
QIZt 2 29| MA & 2 T2 2] MAE 27 22 Vulcan’
Amazon _
ey 2 AME3H69)

151) biomason.com

152) https://www.hok.com/news/2018-11/joel-makower-leads—biomimicry—discussion-with-
paul-woolford—and-janine-benyus-at-verge-18/

1563) exploration—architecture.com

154) https://asknature.org/innovation/building=insulation-inspired-by-mushrooms/

155) https://circularmateriallibrary.org/material/mycelium=-insulation-panel/

156) https://www.christophingenhovenarchitects.com/projects/rwe—headquarters

157) https://www.archdaily.com/886215/green-heart-marina—one-singapore-ingenhoven-architects

158) https://www.l-a-v-a.net/projects/german-pavilion-expo-2020/
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160) https://www.theguardian.com/artanddesign/2021/mar/15/how-we-made-eden-project—
cornish-lost—civilisation-soap—bubbles

161) https://econcretetech.com/econcrete-technology/

162) https://bullittcenter.org/2012/08/08/rainwater—collection—and-use-at-the-bullitt-center/

163) https://nautil.us/the-termite-and-the-architect-234706/

164) Anton Giuroiu, 2024. Algae-Based Concrete Bricks: Prometheus Materials Leads Sustainable
Building Revolution. architecturelab.net

165) https://www.bouygues-construction.com/blog/en/dossier-special/biomimetisme/

166) stefanoboeriarchitetti.net
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ABB Technology | 20{&E ADE HE| ZH3H ‘Soft Robotics Inc.’2t EHYsH MHE A
Ventures(ATV) | ZEJZ|H 22 i ¥ AE34172)

2E0HE4 AZE SE]| ek ‘ABB Technology Ventures'2t &1l
AMRIE ATETR|H 22 JiY 2 483H73)
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Soft Robotics Inc.

QIZtol i X RSl Oz QSHE A X0t YSHUE HA CAE/Al

Altair . ) , _
t 23014 ‘OptiStruct Y 2 Alg3H74

SAE| AT DY CAE/AIZ201M CATIA JHE 3 &8st QI

Dassault Systemes 7ho| MAIEX| Dutsh CAE/AIZ0IAM ‘SIMULIA" JHe 2 AlR3H75)

ANSYS %é!_% 2 Ol MAITE PHIBH ‘Mechanical’, ‘Wo[kbench 10 &
Cryst AMIE, 228 CAE/AISZ0IE i 2 483H76)
Siemens SAE AR e NX S AHE CAE/AIZ01E 7iY 2 4838177
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Generative Design’ 7 & AR35}178)
MNA 20 &9 A s 717 gHZ 7|0 JtKSKIaE,
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52 MEDY Tl 28ES HA| T AFOINS ME12Y 7|
492 22 I1540 S

167) https://mww.hyundaimotorgroup.com/innovation/CONTO000000000005047

168) Simon Alvarez, 2025. Elon Musk confirms Tesla Optimus V3 already uses Grok voice Al. teslarati
169) Alex Davies, 2025. Introducing Vulcan: Amazon’s first robot with a sense of touch. aboutamazon.com
170) https://www.nvidia.com/ko-kr/ai/cosmos/

171) festo.com

172) https://new.abb.com/news/detail/5084/transforming-robotics-with-soft-robotics

173) https://new.abb.com/news/detail/5084/transforming-robotics-with-soft-robotics

174) https://www.engineering.com/topology-optimization-in-medical-implants-where-are-we—now/
175) 3ds.com

176) https://www.ansys.com/blog/biomimicry-innovates-unmanned-underwater-vehicles

177) https://blogs.sw.siemens.com/nx—-design/how-generative-design-is-transforming-engineering/
178) https://asknature.org/innovation/generative-design-software-inspired-by-slime-mold-and-human-bones/
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il 7} 5| 2ok AR Ve A R 72 534 539 BottomrUp approach 4.
Z 714D - vARERE e Ak W Zle AE AFteR 7
< ZAeCleS stuEte ARSske 7IdEe] WEs ol o AR 7<)
sgdtchs 71Ede] ohE & 7| W2l tiEfaes ARy Ve w9 wiEe] siehal
TR FAHEE 5%~60% & HIF 72 AR ol AE AA WH(extensive-

margin)& §-83 A% F2E FYF.18D. 182) o]o] w} P} 7|&S Shet=

2831l 3l viEe] s 8 7| AA| mEde RARIL g 71dE2] A

e ARt o AR 7€l WiE BEY st AtidE H83 ==

AP RS FHTHEA HETFRY 5%~60%). o1F A FAIL ARt WHAlS S5-8-5]

785 BHEY AP RS A o AP iERo] Blus] AR Zleo] A APgellM

AAsE ARt HIES FEA18Y 71gE] WEA2 20244 7IE.

SEIERE TR TN oF 309 22 = Arup ($2.66 B) + SOM ($0.347 B) + BioMason

[=

(#=) ($24.8 M) + Biohm ($4 M) + ECOncrete ($4 M) + Prometheus
($3.5 M)

309 &2 x (5% ~ 60%)
182499

x100= 0.008% ~ 0.1%

RISV N RSN <F 9,6819 28] = AHASXIF ($127.2 B) + Tesla ($97.7
I1HIAHAH]) B) + Amazon ($638.0 B) + NVIDIA ($60.9 B) + Festo Group
($3.9 B) + ABB ($32.85 B) + Autodesk ($6.9 B) + Soft Robotics

($7.5 M) + Altair Engineering ($665.8 M) = 9,689% 2&

968191 2] x (5% ~ 60%)
3.4 e

x100= 1.4% ~ 17%

181) Eric J. Bartelsman and Mark Doms, 2000. Understanding Productivity: Lessons from
Longitudinal Microdata, Journal of Economic Literature vol. 38, no. 3. 7|2 DJAXRIZE ZA|5H
AR TIH| MY, 2 S 2| g MARCE MBS HHAQI 251 5 SHH0|0 ZRSIoN 7| A A)
=& DAXIRE Hilez Hrcls WOl 7|1& ISR QIFH ot

182) Paul A. David, 2010. Zvi Griliches and the Economics of Technology Diffusion: Adoption of
Innovations, Investment Lags, and Productivity Growth, SIEPR Discussion Paper No. 09-016
(Stanford, CA: Stanford Institute for Economic Policy Research) Zvi Griliches, 1957/10, Hybrid
Corn: An Exploration in the Economics of Technological Change, Econometrica 25(4): 501-522.
O|FI REH I HAIS Griliches(1957) 280N 285t 0|5 ANS0IA 2| 251 Qo0 0|25t
HHEHZ20] i3 AH2 David(2010) ESH0IAM Mot UC

183) UNSD, 2018. Handbook on Supply and Use Tables and Input-Output Tables with Extensions
and Applications, UNSD, 2008, The System of National Accounts (SNA). ZX&S =8O =H|
BEO| H11 QU= A et Hefst Halg 288 HENCR ZHEs 89 IMEE0| =1 =
SNA (UN/EC/OECD/IMF/World Bank 33)7t ZHH(EZ)2 Y= AE6t0 51 FHXIERNE 49
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202413 RI|A} RY SEL 78570R MU CiE| 15% S7IHO0 20241 MI|%t B
r SES0| HloH 50% HE M2 £X0|X[S, 1
22 20274 30% £EOZ ZAS 2O OIS},

B Other electronic components B ECUs/DCUs 469

mmm Power electronics (excl. battery cells) B |ntegration / verification / validation services
mmm Sensors mmm Software (functions, OS, middleware)

400

300

USD billions

100

2020 2025

| XESXE AZEY0] R HX-HI| RF AH

ret
olor

} [185)

Electronics & SW by geography (2030)

EU 112
China 161
US - Canada - Mexico 68
Korea - Japan 50
Rest of world 78
Total 469

Automotive sales (USD billions)

2020 2,755
2025 3,027
2030 (CAGR 2020-2030 +3% ) 3,800

| RESKE AZE0], MX-H7| 25 HOHY 3 A XpSKh THHY MY [186)

185) Ondrej Burkacky
186) Ondrej Burkacky

, 2019. Automotive software and electronics 2030. McKinsey & Company
, 2019. Automotive software and electronics 2030. McKinsey & Company
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2020~2030E7HK| =228 AtSAt iiEA2 & % &2 0| OlY=XT, At

B2 3
St ADEQ0 o FMALHY| 2B S WA 7% 49 SHE0| HAECS,
20201 ALEQI0] Y FARHT| BB UEAS 2,38001 TR ATF 7%4 AT

off 2030 4,690% 2 Oilef=rt.

BE4Ez MHEH 20309 7|& ECUs/DCUsZt 1,56091 &, M7|0|LHX| 2 EX|
8109 T2, MA 6309 FHdf, AZEY 5009 i, AIAR 2 ¥ HdF AMH|A
(Integration, verification, and validation services) 340 2, 7|El 850 Z2{2
Ol|-&4 =T

0l ALEQN H HAHV| BE MY 852 27 =2 JEE0| Ol=X(2L JH7|01|'-‘|
X H=

R| 2R HRIO] P 15%0] MR £ ANO| OED AlAY BN U A5 AHlA
10%, MAYS 8%9] HEIZ0| OjAECt

2) BT NS

SIF AN 2 5202 ¥S I F7HIR FT BN 2IZHI[Y FE FMo=

SESPTA M, Fed g57| B20M 2 7I»S9 FA & AUHEO] O]0X|LL
UASH AlVlz & Zletd-XNEA #E J|s Eot HS8e2 851 N

Government - 10.2
witary [ e

Civilian® F 24

0 20 40 60 80 100
%

F FHE ASHY HIF [187)

Ho

187) Marit Undseth, Claire Jolly 5, 2023. The Space Economy in Figures. OECD
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1) Xk=Xt 7|1 ‘ACES 7| EHICY &
7|1 20} 71 Jle 2k Y FQ J|E
72t 718t Full-Self Driving(FSD), HIX|= St& &&, OTAZ X|
Tesla N
£ M
WaYmo a1t 71t Level 4 XBZ3 BN ABSHTILA MIRIAAT 29)
(Alphabet)
A-Xt8F3 | Mercedes-Benz | 5 -0|1=M L3 A28 A|AH Drive Pilot” H&3K&Zx QIB)
Hyundal )it g 012 20 £A 2EE] AlM 2 &
Motional
GM Cruise |28 X8 EHAI(MIZINAT, THA) 2F, TA| &% 5
Baidu/Geely |&= W 2EHEA| & XXt G4t FF, Apollo Xg58 232 28
BMW Android 7|8t iDrive 9 A|AHEI Amazon Alexa EA, OTA X|&
Mercedes-Benz | MB.OS i &, XA QIZHQIHE UX £=
Hyundai/Kia | ccOS i, 7Pt H0lH & 22 Z3HE S FX
C-7{HlE|= Woven CityOllA] FHHE|E MEH HIAE, Arene AZEY0] S
Toyota o ax
= —_I'L:'T
Ford GoogleZt &3 Android Auto Z[dt IVI ZHE 1=
Tesla KAl OJCIOf-LiH|- X1 SH 2™ S8 UX(OTA B4 1X)
Tesla KA 2(4680) 7HY, 2 AZst= HiEl2] 32, 7I7IMED] 2%
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S Toyota Sl0|22|E @M, MIIH| HiE2] At =H|
BYD =d(0|= HIEZ] 7|& i
GM Ultium Z3iE, LGt &% HiEZ| 5%, BV gt 2CW Ji&5t
9l Mot
Uber 5 Motional | 5,2y jgxer 2o AA 25 43
(Hyundai)
GM Cruise |ZHHEA| 2Y &, TA| =& 2 37 7|8 &0
S-28 Waymo EHEA 28 XY 2 2 Waymo One 2 15t
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New Shepard |MEQH|E & 27, #& 0|2= J|& Hust
Blue New Glenn HE Y8 MAE 23 N S(Tm)
Origin Orbital Reef NASAQL &3 D17t QFEHAHEY Z2HE T
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