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FHAge Yi=7]&Nanoscience, Nanotechnology, Materials, and New Production
technologies, NMP)-& ‘w2 gA1-& $]3 7]&(Key Enabling Technology, KET)" % 3l
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402 Horizon 2020 Al#stlor Yerjed A AZE A8 2209
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71%(Key enabling Technology, KET) %
A e WA AAY o) )
T3 AA Aol GBS 714 o

% 671 KET @ Yar]e(NT), vlo] 97 12(BT), HeAlE(Advanced Materials), vHo]=12/
35N Photonics)

=22 Micro/
Nano—electronics), A|Z(Manufacturing),

FyAge ZydYa =2 1A (Framework Program, FP)S %38 1984d3E] )8}
7S AT ety ko, A 72 FP(2007-2013)2 £33t &dAA] Horizon 2020

22 3(2014-2020) 3 =

- FP7olM = yieot e Yeas, yxrle & (NMP,
Nanoscience, Nanotechnology, Materials, and New Production technologies)>~ 21
B B ATAL 2 343 W3

- Horizon 202094+ (NMP-B, Nanotechnologies, Advanced materials,
Advanced Manufacturing and Processing) Z=2 130 g2 28 3
3 Horizon 20200114 UY=71%2 LEIT(Leadership in enabling and industrial technologies)®ll 3l

, AR 2 A2 AL

Biotechnologies,

<E > FAAS HapAA3] e AA R&D o2k thy] NToxk, EHS BIS(FP7)
T 2007 2008 2009 2010 2011 2012 2013
A R&D | 5,480,000,000 | 6,080,000,000 | 6,750,000,000 | 7,540,000,000 | 8,610,000,000 | 10,210,000,000 | 10,840,000,000
NMP 372,000,000 | 390,000,000 | 421,000,000 | 413,000,000 | 461,000,000 | 511,000,000 | 615,000,000
EHS 25,000,000 | 14,000,000 | 14,000,000 | 29,000,000 | 21,000,000 | 35,000,000 | 30,000,000
A%
NMP 6.80% 6.40% 6.20% 5.50% 5.40% 5.00% 5.70%
Nggg% 6.72% 3.59% 3.33% 7.02% 4.56% 6.85% 4.88%

O ‘4‘:—71%(NMP)% Horizon 20209] 4+4

o, v

AU AR 7]

216 A (Industrial Leadership)¥--oil
| Sl 3] ofg) AR

= =]
=T O

&3 e
wokel o
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- Next-generation nanomaterials, nanodevices and nanosystems

- Safe development and application of nanotechnologies

- Societal dimension of nanotechnology

- Efficient synthesis and manufacturing of nanomaterials, components and systems

- Capacity-enhancing techniques, measuring methods and equipment

N
)

184S =27 98 53 07-8 H(PPP, Public Private Partnership)& 3713}
Jom FP7olME mge] F4FoF, Factories of the Future), oA & &Y d(EeB,
Energy efficient Building), Z&17KGC, Green Car)E A|&+sle], Horizon 202000 A&
el 4, duAas U9 B AEHA FHAGPRE, Sustainable Process
Industry)= &8 =X E2(Robotics), EEY2(Photonics), xFAt] 5G HEY=Z Q=
2H(Advanced 5G Network Infrastructure)= i

oH

of

ol

b

ARHoR FYATE 7% 2L FWINRKEDY AL 2 448
A B Adv1Ee) BAY BEE AT AN 222 44

- o2 H3l HA Z=ao] TRL /Hds =] d37ee] d7ETy &

)

2)
TaRINEHPPP) 2 571 dg]TDS 53 7Is/Md 544 Z3HALE]E &4
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II. 99 ddrls g4 AHH

-

FH9AFHEDS f 2020 M (Europe 2020 Strategy)l" ZINro 2, WSRQIF¥A), 4

T 2 Vlegile FAstel ALrbed FHe A4S =Esta o 53
Tnnovation Union Flagship’& A|&# o]y x& J AAE $1§ Europe 2020 kel 774
Ze) 14 (Flagship’ % shi=, o 3709 Ex5 dFstm TF, Wt % JEEEY ¥
g gl Tl ololvo® MEE AFH MHAE FEsto] 3 BAGET LA
g FES SEE Ik

Ui 84
oJAYE AL FH AASEF S2Y FAY Facolwd A EANEAS AT F
Ao o E AAAL JoH, A [ H<L3S(EC, European Commission) T+
A, S B W Eokel] tiEk =gk FAE sta 9lew ol A&KHor FUHAA
o Fgoltt FHATY AAAA AFNLLE FHAF Y= 7 Fo AH B =
of, wHM=Za 2oF 2 FHATAA(ERA, European Research Area)S 7|who g F315
i glew ZAzkel £ tEa o

1) gy xoF : 7pg =
2) e 2 2oF  A&Tbed A, 1A
3) ERA : Aol B8, v, 7231 2 ¥4 =X(GDPY 3% FA B3F)
T FEATS erles Tse 64 vl

Technology, KET)*S dgate] H o @z A4
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G 98 NEKED LS Fol AA Qv 9T AA FHART A
Aewdos FALAL JUs Ak REDE Fa ALE 714 AFAFoR A

sto] AAZINH LRI BAE F58he Aol F2 Fkolt
% 670 KET : LE7|&(NT), Blo|27|&(BT), & ch 2(Advanced Materials), 0F0| 32 /utr A%}

(Micro/Nano—-electronics), A = (Manufacturing), & h(Photonics)
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Selection of KETs

Economic
Potential

Value adding
enabling Role

Technology-
Intensity

Capital Intensity

*Market Growth

eInnovation driver

intensity

Economic «GDP contribution *General Purpose *R&D-Intensity +Initial
criteria «Employment Technology *Innovation cycles investments
+*Know-how *Capital

expenditure/
Production costs

+Systemic sProductivity driver +IPR/ Patenting
relevance *Spill-over effects *High-skill ratio *Amortisation rates
*Investment per
employee
— Nanotechnology
Selection of 6 — Micro- & Nano-electronics
KETs — Photonics
— Advanced Materials
— Industrial Biotechnology
— Advanced Manufacturing Systems
a9 1. viEAlS A3 7I=KED S A4s] 93 7o a4
o]&13t KETE olele} o] F2 AHg)d =hFA ) g s 2H S AAsh=d S23

%S T Zo= otEn

Combining several key enabling technologies for
advanced products

Advanced materials

Smartphone

substrate

Societal
Challenge

Microelectronics

Photonics

Digital
Society

Camera

Biotechnologies  next?
T 2. ABA EA sl ES H9F mEEAlE 13k 71s(KET)

(Z4 A23] $-EU W=l ad EU HEss)

67§ KET= ofefol o]l S 2 Ao o] wfs- & Aoz o=, 539
Uxrle KET A Lokl sidHy, vierled ddd Alg A% 16%2 3=
B Ao o i



F1. vHEils A%k 71e(KET) 9] 228 vl A

Table 1: Estimated global market potentials of Key Enabling Technologies

ZX|: High-level expert group on KET final Report(2011.6¥&)



1. 8o A77/1Ega 22 7=

7h AR =Y ¥ 3 =2 2Y(FPT)

Hage 1984dRE =YY= =2 3P, Framework Program)< E’GH/H 2 A

[e]

NIBRE]
AFANES B - APk FP 238 ECY AT/HREDC RED)A F3}
I 9lom, 7= FPQ007-201) =2 138'S oS} 2o 47)9] Hopz LEHET

1) &3 (Cooperation), 2) oto|C|0](ldea), 3) 52 (Capacity), 4) 212 (People)

The indicative breakdown (€ million) of FP7

+ €760
Cooperation €32 365

The Cooperation Programme breakdown (€ million)

antie) €610

Uncluding Clisate Changel B erhratngie
€1800 €

a3 3. FP7 =239 oAk 2 dZ(Cooperation) F-&2| oAl A=

W7l FPTA 7 #Be diks FAste gy Rl &3 slew,
NMP(Nanoscience, Nanotechnology, Materials and New Production technology)ol|A %3
o7 ALY Yk NMPE FHAF A9 A F3he} 712 ARt 2olA A
A7IRE Ao g WHEtE 9% UYkrise diEs FEHOE I YTl

rlo
k1
4z

A AE A A% AARNYELYG A8 4T A% AE A D
oA vl F2F Liolth NMPE ARA oz ohdlsh ol 4719 Fobx upth

D) UxgFFdA a4 dF 9 Jx7)< 78 NanoScience and Nanotech.)
N

2) M=% AF A = (Materials)
3) 2&H ZpAe] g8, W=ehH(EHS)(New Production)

3|
R b
4) N71&[RNEZ 88 53 59 A H(ntegration of tech. for industrial Production)

g BT
Ag 71%/71BQ)
i

NMP =Zg2a5e  AA AF/NERE&D) ke ok 5~7%E  xAst o,

A<

FP7(2007-20135)0 4 319] 843uet §22 XA EAAE & o2 Z7} Folth,

£ 2. A FP7OIA NVPRA] 2 A FAel ot ula(ae) el )

L.

A=(FP7) 2007 2008 2009 2010 2011 2012 2013
NMP 372 390 421 413 461 511 615
NMP/

A4 R&D 6.8% 6.4% 6.2% 5.5% 5.4% 5.0% 5.7%

NMP &7+ 4.8% 7.9% -1.9% 11.6% 10.8% 20.4%




NANOTECHNOLOGY - the three main axis

Enabling Programme Components: non application specific

R&D, TRLS 1-4
= — = .
Next generation
nanomaterials,

devices and i dimension i techniques
7 application manufacturing a

e = 1 = - ( \
Safe development Societal ‘ Synthesis ‘Capacity enhancinj
-systems

Cross KET application focus areas: aspiication specific R&psl

with important nanotechnology contribution, TRLs 5-8

- N B \

Nencsnablad Nal\os;%ctules 1 ‘
surfaces | composites

N / = A = b =/

Nanotechnology innovation showcases: applications

uniquely enabled by ndnotethnoia_;y TRLs 5-8

Nanomadicine Environmental
technologies

a8 4, Wher)ee] A (@% 7Fs3F TRL 2 Al)

U A8z =y QY3 =z 3 (Horizon 2020)

olggt HAthr|& AN =2 1de Horizon 2020(2014-2020)°¢)2k= A|8%F FP= Zl8)s
I ok Horizion 20202 7] FP 2133} CIP (Competitiveness & Innovation Programme)
4 ElT(European Institute for Technology)E &3t Z2 1302 R&DIA HAIS HiEZ o}
B, 7]¥ FPT Z2afun dediste] Fojahe 71w HaAds S7MIAT. E3 Horizon
20205 Europe 2020 AA] oake] 48%S x}A]&}= ‘Smart & inclusive growth’™ AAe] 57 =
23 F sh4E, 80 BE(SF 118% € =)¢ digte] 3= ACH, FHATS 2014-2020
744 R&D T o4k & ok 40%S Horizon 20209 AR o4 o]t} Horizon 20202 <]
N2 A 58 2 Uxe) 43S 2R 3la Jon ARAree ok 2
0 429 AA 97] RS 93 @A o g R&D Hokd =2}, 20208717 GDP
Ake] 3%E R&D -ofel AT o4
O A #3 W AAH: e AF - A AR AFEP7, CP, 181 EDS 5%
2 EE AT AFY A HA Fo T3 & 12
Q Horizon 2020&  “=ojxt+  3}SKExcellent Science)” , “4+9 74 Z(Industrial
Leadership)” , 28]a1 “A}s]3 A (Societal Challenges)” o] AlFE-Eo 7 4
0 224 =d HAES 2yl Asids EUY A7 Z2adelM =413 9o
Hl= Al F 83, Horizon 20208 714 7i9ts o A3xzozw wEux 3

RS

-6 -



Horizon 2020 Eizeg,l—g— ECY AF7841E=DG R&DANAM FHs4H 27 HetE A

o] 53/3% Txsty 7]1¥wHsEl, 1yt 5 ARREAl si4d
= (PPP, Public-Private-Partnership) &413}, 4+
=2 Fo 9 ZEYHo] dFE Xo*ﬂﬂfh- ATNE-nE-GA e FAH FdH =
Z < D Hold #8}, 2) 2 BAE, DA =3 3A 9
I Foz FAHH, Yxr|&d 274 A (ndustrial Leadership) Fi9] “wlef Al
2 Ak 7149 A (LEIT, Leadership in Enabling and Industrial Technologies)oll 3] 3-%
ot YwrlEo] T3 93 22L& FPToA B 8¢5 o] hi=7]<&(Nanotechnology),
) S(Advanced Materials), HFo] 2. 7]1&(Biotech), &A= 2 FA(Advanced Manufacturing
& Processing)2] NMP-B7} sjite] flaxzasio g FAE .

)
o
g

Excellent Science Industrial =
= Societal Challenges
Base Leadership

«ERC: «ICT s Health and
Excellent basic e Nanotechnologies demographic change
research e Biotechnologies e Sustainable

 Marie Curie: = Space agriculture and bio-
Excellent training and * Advanced economy
mobility manufacturing and e Clean energy

* Future Emerging processing eTransport
Technologies * Advanced materials ¢ Climate Action &

* Research Ressource efficiency
Infrastructure eInklusive, innovative

und reflective societies
e Secure societies

“13) 5. Horizon 20205 7AsH= 3t =(Pillar)

Lommssion

NANOTECHNOLOGY in H2020 - Five building blocks

Next generation nanomaterials,-devices and-systems: Development and integration of
knowledge at the cross-roads of different scientific disciplines, aiming at fundamentally new
products enabling sustainable solutions in a wide range of sectors.

Pt B
Safe development and appllcatlon: Advancing scientific knowledge of their potential impact

on health or on the environment for pro-active, science-based governance of nanotechnologies,
and providing validated scientific tools and platforms for hazard, exposure and risk assessment
and management along the entire life cycle of nanomaterials and nanosystems.

Societal dimension: Addressing the human and physical infrastructure needs of
nanotechnology deployment and focussing on governance of nanotechnology for societal benefit.

Synthesis and manufacturing: Focusing on new flexible, scalable and repeatable unit
operations, smart integration of new and existing processes, as well as up-scaling to achieve

mass production of products and multi-purpose plants that ensures the efficient transfer of
knowledge into industrial innovation. J

N

Capacity enhancing techniques: Focusing on the underpinning technologies, supporting the
development and market introduction of complex nanomaterials and nanosystems, including
characterising and manipulating matter at the nano-scale, modelling, computational design and
advanced engineering at the atomic level.

218 6. Horizon 2020014 Yx=71%&(GAe] 74 24)
(Z2X: M23 SHEU U438 EU B2 LHEXE)

-7 -



zZ2 a3 7]&FH A (TRL, Technology Readiness levels) 7Hd-<

A%

2 7legal %7#101]*1 B84 F3& Adstaz itk FHAH

E 3. 7= SA(TRL) & 9AME 7

D) e
7189 = (Basic Principle Observed)
714 a3t (Technology Concept formulated)
el et 2E4 S (Experimental Proof of Concept)
A FoA 71s31S (Technology validated in Lab)

2 gAo|x 7] HF(KET Ak]) | (Technology validated in relevant environment)

2 gAo|x 71T H(KET AH]) | (Technology demonstration in relevant environment)
34

© oo 3 (e} ol H~ w Do —
LA

TE oA A|2~El AZE 18| (System prototype demonstration in operational environment)
AlzEl] & 2 ek BA (System complete and qualified)
T FANA A Al2E S (Actual system proven in operational environment)
o3t Hde FH AT HLGHigh level group)e] 3th =, Horizon 20209 A4 Al
&%, OECD9| Frascati Wi wdo] AFFE, FHY Fa71H0| AM&ste AF/NL//t83

o A% PR 27t ABHATh(a T B2

TRL-scheme
adapted to HLG's
three-pilar-bridge
mode|

OECD Frascati
Manual

RDI State Aid
framework

Risk Capital
Guidelines/
Regional
Investment Aid

Horizon 2020

Europesan
FRegional De-
velopment Fund

European Invest-
ment Bank

TRL 1 2 3 4 5 6 7 8 9
Basi Teshnology Espenmentsl | Fechno-
pdn:pu- a'o:f;gt ‘prootef u#ﬂom
obssred formelsted “senoent tab '
*-—
Fundamental Pillar 1: technological research Fillar 2: Product demonstration Pillar3:
Rasearch Cornpetitive
Manufaciuring

distrial Research Experimental development

Research and Innovation actions

Prototyping, testing, demonstrating, experimental
development, pileting

pilot ines, early product validation actions,
advanced manufacturing capabilities

a8 7. %

Research Development Innovation

gas} ol AT FHAFe] AT Fape] Holst



V. &-&17+E 2 (PPP)

7b AR =Y dha TN FIULEY
Pl

20081 A $17] o] F frEdTe @A, MY, B FA T BRI AV
A A, }HEE 9 247 wEF A F)BHY TAE AAsy] dH Y A
A slE xZ a3 (European Economic Recovery Plan)& AlZ}slH o, o] FXsl7] ¢

8 oF 109 §28 FAse S
FAZY BF, olUA Ao 2 5E 3 B LAhs
sl el S0 449 w9 4E D ASASD AATEE P, =
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FP7oll A &% - A HALI(PPP)S oo} Zo] MEEo gz FH L.

D 4 Axdel 289 FgH} A&E7bsd Axd #8535 A mde 3(FoF,
Factories of the Future)

2) 2A7E AR SF 547N, dy|A a8 SUHE A% JdUA HAdE AE
(EeB, Energy Efficient Building)
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1) Ao #Ho = ok Adgal FAs)
2) FEAK] (PPP) & 55%% 719°] FoA(F FAEY 5 20%+ 47190 A1)
3) AFYPAS Fal AHANA SR F

PPP 37 A%S FAHoz BY FPT 7|7 5¢ & 249 2, 36671 Z2AES}
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1}, Horizon 2020014 FFH718 Y

Horizon 202004 PPP= @A A9t 2 2 thx 7+ A<k
ZFH &E(cPPP, Contractual Public Private Partnership)e] Fej= 23}
CPPP= 7] PPPolA thfd FA] o]9]ol], 4) AdF UA &4 FHE ¢
7}s3F &4 AFd(Sustainable Process Industry), 5) ml2f SlgjUl S 93 A
(Advanced 5G Network infrastructure for the Future Internet), 6) %< 74|38 & 3} 3}st
WAL 93 A% HAFEHigh Performance Computing), 7) Thksh A3 =AwA 3
Ay AAAAY FstE 43 ii‘é]./:(Robotlcs) 8) Thest Folo] 8ol 7hsstal v
A YAS A3 71E F el FEYA(Photonics)E AlE3F Ho A1 ik

= JTI: Joint Technology Initiative on Electronic Components
and Systems for European Leadership (ECSEL)

= JTI on bio-based industries (BBI)

= Robotics =
= Photonics

= Advanced 5G Network Infrastructures

= Factories of the Future (FoF) ~— cPPPs
= Energy-efficient Buildings (EeB)

= Sustainable Process industry (SPIRE) |

18] 8. Horizon 2020914 cPPP9} JTI AJH-3:71 Fol!

Horizon 20209] AF-FZEopd o4iHehe A KE, 1) FoFel| 119 53 #2, 2) EeBel
64 =, 3) GCEGVD 79 54 =, 4 SPIRE] 99 /=, 5 5Gol| 79 F=(2014-2015
19 23 5wt f2), 6) HPColl 79 #=(2014-20159] 19 43297+ /=), 7) Roboticsel]
79 £-2(2014-20159 19 54 799k §-2), 8) XEY X0 79 F2(2014-20159] 19 5H
6ulnt F2)5 FASIE Ston, AgAe V] ETEe] FAb HlEHst 7 &

A FFF&E FAHY 3uj~10u71A] FAE P72 st th

- 10 -



=

Ur-7]e IA 2-31(2014-2015)

Ux71% #8 A Fa(Cal) 2014-2015= Z2adLe ngdae 93 71¢S 53
9 el AFZ 9l sf¥mastering), EFHintegration), 2 H7i(deployment)E Zx=Z
&t3 itk Horizon 2020 ZA] 3 31(2014-2015)9) Y=714S Z3SHNMP-B)? #A| 23
= oA AF3 PPP(FoF, EeB, SPIRE, SILC D&} & Zza#doz FAE Qo)
¥ 4. Ya7)ES ¥3 3A|(NMP-B) FarollA thal e #oF 2 oik(oh)
jq—}(‘ﬂ =] o 3”]—%”:?- A
Q A
F31(Call) 7 A i S AC)
NMP Yirls, Ao s 2 At 397 23099 §-2(2014)
(Nanotechnologies, Advanced Materials and Production) 25099t F-2(2015)
- o] ¢ 7)< 671 52WuF §-2(2014)
0 (Biotechnology) 329} §72(2015)
nlge] &7 12099 F-=2(2014)
. (Factories of the Future) 1470 14399t §-=(2015)
EeB oy && WUy - 49t §2(2014)
€ (Energy—efficient Building) 62 dE 5-2(2015)
A&7Pse 34 A 60T F-2(2014)
SPIRE (Sustainable Process Industries) 87A 7599k §-2(2015)
£7153 AEkA Ak
sen | EFed AR Ak - 20k §-2(2014)

(Sustainable Industry Low carbon II)

NMP} #@sle] wA] T ofgel 22 BERE FEH glon, o2 £ ¢ Lo}
By w49} 2ok (ARA 25 Fx)

O NMP 1-7: 1 Yx7l& A9 483t 2149 AxE A487]

O NMP 8-12: I Bt} &34 A7 E A% Y= 244
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