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201613 1900 A A463] ThLAZHOIAE “Industry 4.09] of3f"ehe FAZ FHEZ WSk FR&0]
Q5 4L Walel thal HolRck. AEIE LS AHRIAHY, Heold, ATAE, BEA Foll Bk 7ol
UL Y HEE o RO, E o) 5 7] 4& BB A A AL sHeithelo] W A e.s Aust glck
o] 71&EL ABAL YT BFAN] G HH A2 §3eI0] BEHE 97}k wletd] o] /&5 AA
NS FEST 7} ARE S AT 43 ARIEE B 53 ol 4E A olsishe Rl B4 ol

SIAITE 43} AkTsloleh A o) LT B A Tl “4xt A1 8IE o] W97k oA A, 4R} AN
1A o1ulel 710l FRTA", Bl A DA S el Rodaet ol ol el 84
7] $I8F 8 ol 5ol FAURIA” EsIA wjets}] ofelsick. W Alge] AR} 4%} A1 B BE AR S
st mo}m B0 e o1l qlolch ol R AR slel AL B el 3o

dlo]E] BA1 “4x} A1 AT FA) A =2 6608 G & 1A 39078 thare 2 dict.
3 q 4 x|

= 6602 2018\ 9 8YU7A| Sh=A H glo]ElH|o]AQl §] 2B Alo]dA (Web of Science Core Collection)of|
S5 A0 =, o] HlolE] 34 AR7IA] “4x} AW S Agohal e Al gttt ol =] AAE

£ SCIE (Science Citation Index Expanded), SSCI (Social Science Citation Index), A&HCI (Arts&Humanities
Citation Index), ECI (Emerging Sources Citation Index) 2 &2-FETh A1 E27]A} 39077l = 2018 9 17U 7}A] A A
WA A H]RUA 2 Ak I A (LexisNexis Business & Industry News)2] gjo]EjHjo] Aof] 525 7 0 2 o] d|o]E]

A AR7EA] “4xF TS Adetal Sl dAllel sigeith

AT o]t Hlole S WA HIAE Bk I Fol Zuksl B ARk 43 4RI e) o AT 2
71 8 Cl4r R SOISIc) (1910, Hob} 0 2 ok 2 SR A, S /)l S 4 el
£ 43} 41181 0] .0 G R&D ol4-E WORch. o1& Sof A HopHE SCIE, SSCI, ARHCI &% £ 5413}

3

3
[e}
ui-g-oll digk 8434 El off 719ks) “Fst - el 3t “QUES} - ARSI 7+ §-5) R&D ol47-5 ot

_1

2) IAE DjO|d(Text Mining) : U ILHZ S(HAE)S HHHHCH‘mining"2 "JHHACKeH= S)= 20|, 24 L Erojel S25 Zo[Lt HORF S 224 58 Ty
Sole H98 AEAL S0l

S&5(Machine Learning)2] YZ0=2 HO|E{7F OfEH| PAE|H=X| YOIL= 2XQ| B0 &I 0] WS X|&
einforcement Learning)2t= S| |_'.:_§ eIl aeTo] 12@ 2XAI0| ROJX|X| Q=Lt
t

2|5 (ISSN: 2465-8456) 20181 11RIS0fM olgt 4 Qlr

3) HIXIE & (Unsupervised Lear ng) : 714
k& (Supervised Learning) 22 4%t &5 (R
il

4) LB tifet Mot == BME sl
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1 1
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13) 28 o|E|ZEE0| AAFE: 4%} Aeisinio| 51 2 I 1974 L HEo}

A4 =t 5 (1T, Holy 4 A5 7N (224,
Al A e SdAl @EADT ARS] R GEADS ol F % AFIES F ot T4
2Rl g o). T Axp AR ST e 919 oAl B 1970 9] 8 /A 2ok &R & AATHIH2 ).

| 2 2. 4Xp AP O| 57 2 S 1970 =2 A=20F |
10, S@sign 14 Advan@ulactunng

15. Supply @anagemem
6. c@tion 17. Indusrial @on and SMEs

a "
8. Process m:l Control —13: &@um 18.4th ln@evohmon
5. 5
9. System Cp Automation 19 mqlt@ormwun
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3.05 Q1L AFEX} H|E (Internet users % pop.)

Hleler BEe b o] 37} REDY] ST} ofoltlol S AR ARE W AHIAR HHAZ 4 9k e 27
ghek. F7he] @] chaRk Alel Aol Wel, 24, ol Tk 2 o Aelshe AEE ouldich o e
A FE5T O Uhe B Bk V818 ATE 4 9k B7h50] H414 ofoltlo] W Y2 e xUA RES
BFSo] W 4 gl o 2 GlnRe Bgshe o] L Wk oheh AAN S TS WA HE e HuAE
67H, AR AT )2 T e
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12.06 0|71 st of ES{=2l 42+ (Patent applications/million pop.)
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2017 2018 2017 2018
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=T aT T aT T aT T aT
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=290 9 80.0 10 81.6 =7/felof 29 66.3 30 69.6
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78 7,89291 2169721 © 2 o]i= OECD #7} 3 AlA| 591 4F(19] ul, 'l6Wd /1%
sejeke) o 2 2absglon,

= S EAAKGDP) ] AT ] E AW ] 032%p E715H 4.55%2 AlA| 19] 729
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S35 zbol A AWu] 72 71842 €1(14.7% 1) Z7F8E 60% 6432191(76.2%)& SAskol, 16d ou] 17 2l uya)
2 At Z7lol] 7P e ARke Folth
% YE-SSMES TEME| 12 3271244(8.1% 1) S7fet 1722 73719 7(22.5%), A= 2 HHEE| 338193 (52.1% 1) S7Fet

ol

- AR Aol = RIZERA AT/ ] HIF2 76.2% % A2 ALt FoaS5H e T
s Q7R HIE(16H): L2 78.1%, B3 76.1%, S 65.2%, 0|3 62.3%, B3 49.0%

| & pE02 ZAMESR]

£

= AFREH] AR FAE 2 71HA 622 5,63499(79.4%), T3 ATV 9% 5,432 4(12.1%), thsto] 62 6,825 €
(8.5%) 0.2
- 7R EH] o] AR TS 7| A A7 7R =8 | S-S 2R s, ZAH] L A] DES A5 F o A EHTHANGS]

TELE ARSI
s 7|2N| AN BIS(16'H): Y2 78.8%, = 77.5%, 0= 71.2%, =L 68.2%, B= 67.0%

Hir
rlo

l

s AL DAEEE 7 2ATE 1R 3914U014.5%), $LATE 172 3,159991(22.0%), 7HLTATE 502 822919
(63.6%) 0.2

- arol 2 v Fo] 7b Egton], ZAH o7 2 QRS Aot FQAERT =
x INLATLHIF(16H): 2 84.5%, U2 64.0%, 0= 63.3%, B2 39.0%, ZZA 352%

$F0 7 ZAEI T

rlo

I ot ol

MMAE 3 A7 & Adriy] 22,027 (4.8% 1) S71RE 482,796T 00, o] F ATAT A1U* &
21,8089 (6.0% 1) Z7}3t 383,100 0. 2 A|A] 6] =F**o]H,

* YA GITRI(FTE, Full Time Equivalent): 9157HE Q1R0f M E6H= H=0) (12 HISS HHiofo] AHEst o118l &

o BLIBIE QI OFCDII SAl= 61K 71702 efs slie] I 171 S Lrof (2t 2ot St + US
| 2= A28 2(FTE 7|&) H|uL |
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1,600,000 - L3977
1,400,000 —
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H=(2017) 0]=(2015) A=(2016) =2(2016) IEA(2015) A=(2016) 2=(2016)
[ BHES0I MY I A(FTE) [ Q72 MY ML A(FTE)
© A4 FAE AT S Z10A 343,367 (711%), T} 102,877 (21.3%), FFATFI T 36,5529 (T.6%)0] AL
FFL 2P 0n,
- A7 4 EE AP} uRA A 2 719 el FdrhE] S7helelo] 22,044(69% 1)O.R TV B 7RG
H o
AKX

* SSUAI|20] 2728(0.7% 1) S, Eef2 289 (0.3% | ) Ha
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* Ut AT 191 ARERE AN (FTE 7]2) & A AtiH] 1,3567HA(7.1% 1) S71RF 29 5667Hofm,
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+ Shape production technology + Control logic for multi-form and . L
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Paun, F. (2011) “Demand Readiness Level” (DRL), a new tool to
hybridize Market Pull and Technology Push approaches.
Introspective analysis of the new trends in Technology Transfer
practices, <halshs-00628978>

Hjorth, S.S. and Brem, A.M. (2016) “How to assess market readiness
for an innovative solution: the case of heat recovery technologies for
SMEs,” Sustainability, 8, 1152-1167.

“Technology Readiness Level”, NASA, accessed 26th Dec. 2018,
https://www.nasa.gov/directorates/heo/scan/engineering/
technology/txt_accordionl.html

| TRL % DRL |
TRL =3 DRL Ao
9 Market certification and sales authorization 1 Occurrence of a feeling "something is missing"
8 Product industrialization 2 Identification of a specific need
. Identification of the expected functionalities for
/ Industrial prototype 3 the new product/service
6 Field demonstration for the whole system 4 Quantification of the expected functionalities
Identification of the systemic capabilities
> Technology development > (including the project leadership)
. Translation of the expected functionalities into
4 Laboratory demonstration 6 needed capabilities to build the response
. Definition of the necessary and sufficient
3 Research to prove feasibility 7 competencies and resources
. Identification of the experts possessing the
2 Applied research 8 competencies
1 Fundamental research 9 Building the adapted answer to the expressed

need on the market

Source: Paun. F. (2011) “Demand Readiness Level as equilibrium tool for the hybridization between technology push and market
pull approaches™ ANR = ERANET Workshop, 8th Feb. 2011, Paris
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