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1st Kondratieff ~ 2nd Kondratieff 3rd Kondratieff 4th Kondratieff 5th Kondratieff ~ 6th Kondratieff
1780-1830 1830-1880 1880-1930 1930-1970 1970-2010 2010-2050
Steam Engine Railway, Steel Electrification, Automobiles, ICT Intelligent

20 Chemicals Petroche Technologies
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Panic of 1837 Long Depression Great Depression 1stand 2nd Qil Crisis Financial Crisis

1837-1843 1873-1879 1929-1939 1974-1980 2007-2009
-10
1819 1859 1899 1939 1979 2009

X Xt=: Datastream. Allianz Global Investors Capital Market Analysis
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| 3212 | Technological Revolutions and Financial Capital

Deployment
A Maturity A 20-30 years 20-30 years
———————— P 4. Maturity | ——"""
3. Synergy
Turning
Point

1. Creative Destruction 1. Creative Construction

2. New Paradigm vs. Old Paradigm 2. Widespread Application of New

3. Financial Capital Leads
4. Bubble Creation

Paradigm

3. Production Capital Leads

Degree of Diffusion of the Technological Potential

1. Irruption Gestation
PeriodC _.
e e T
—_————— g
>
Big Bang Collapse Recovery Big Bang Time
B c

% Xt&: Carlota Perez(2002). Technological Revolutions and Financial Capital
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| 3213 | Technological Revolutions and The Shape of Tomorrow

But each technological revolution begins as a huge experiment with high rewards ending in a financial bubble
SO THE DIFFUSION PROCESS IS BROKEN IN TWO BY THE BUBBLE COLLAPSE

A First 20-30 years Second 20-30 years

TURNING
INSTALLATION RERIOD POINT DEPLOYMENT PERIOD
——— RECESSION - ——
[ R

FINANCE TAKES CONTROL Ty
= FORCING uncertainty
2| THE NEW PARADIGM
£| AGAINSTTHEOLD social ‘ GOLDEN AGE
= unrest CREATIVE CONSTRUCTION’
2| TURBULENT & UNEQUAL
2| ‘CREATIVEDESTRUCTION' ———,_  populism PROACTIVE STATE
K CAN SET
B WIN-WIN GAME

BETWEEN BUSINESS & SOCIETY

Financial
bubble

TIME
We are here

% Xt&: Carlota Perez(2002). Technological Revolutions and The Shape of Tomorrow

| 22! 4| Technological Revolutions and The Shape of Tomorrow

The historical record reveals a regular sequence of bubbles and golden ages

TURNING
Rise of the new Bubble POINT ‘Golden Age’ Maturity and
Decline of the previous prosperity Recession prosperity gestation of the new

15t Canal mania 1797-1800 Great British Leap

2nd Railway mania  1848-50 The Victorian Boom
----- rd Multiple global booms: u - . T
_____ 3 Gilded Age 1890-96  Belle Epoque & Progressive Era o

4th The Roaring Tewnties = 1929-45 Post-war Golden Age

5th Dot com boom / Global casino % 22000,8, Sustainable, global, ICT golden Age?

The adequate parallel for today is the 1930s ‘turning point’

X At Carlota Perez(2002). Technological Revolutions and The Shape of Tomorrow

| 2215 | Technological Revolutions and The Shape of Tomorrow

EACH REVOLUTION BRINGS A PARADIGM SHIFT
AND LEADS TO A REALIGNMENT OF THE POLITICAL SPECTRUM

Looking Looking

backward forward
Collective
values
and goals
Individual
values
and goals

Traditional parties divide and new movements emerge
There is a shift in culture, values and aspirations

SUCCESS IN BUSINESS OR POLITICS,
GOES TO THOSE WHO BEST UNDERSTAND AND SHAPE THE NEW POTENTIAL

% At Carlota Perez(2002). Technological Revolutions and The Shape of Tomorrow
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W& wrigle] Myt @ ETHA 2 H 0 R AL AEL o
g et FtE-S 7HAskal etk thete] 9)7)ehe E—Zﬂ% A&Ho=Z ], 3 o] A2 WRASH A A7ME FojE et Qi
A71=]e] gkot tiets Al S5t W 2At HEsh Zlo] 2] dAolth
a7k &= ok S AAe 18] AL AFHA oGl 7] A= & St WEAAS] HEE LA (3t F st FEEe Fojo] Hof g
off 232 Hek 2E FEGlth. dhF algo] 7|29 & QrojA] HojupA] £ 7F? M2 Alth7F 28R A& (autonomy), B (Cooperation), 78 3 (Competition)
5t 7k o]l AYES ¢ AS A7} ojgt 7)Y =] ool LehdTh m83419] IoA AHEL FAF QA W
3 A2 {ES £ i HQlat Foto] FojA e oulsith AL
Frlojgt FFH 0T MER A Ee} 7]E DA AHolehs Fx4 uta Ad3t Thd ZIRke] M2 AEE Bl 7]E AAE gujate] TR ~
o] Iprgoltt. o] IgollA] 71E8] AAE MEAT B U2 7Hx et AAE A F0 FxA wag dot), YL thyet 74 7 FE S o) 79k 2 i
o B3k AAZ tiAsh] YlME QA9 gy o] @ HEL) 71E AFalat A Q1 A Ale] wBh} AHe] T35 G WEA A Heke] LR FHal %
ﬁr o R AL o] thef AxE RS WARAL 7 i & U o] AAE AFANA MZL W8-S et HFEL Ao RE A&t FY, ;
- O 2 A|ZLE (Nation's Shif) 2] TRNA] $ha &2 oft] & 7ok g ZQ17? RS WobEol = Q149 gl o 2 1E A12HE Zlolt. -
¥ oo 9-e AAAL] AL Bhsociizaton ] HE A specilization] 7] — .
2 AAA o] o] 27747 AbsREHy ZIREe 2 YA 7)ssigiet. e -
U o5d tig 8L wE 20 SPWEtE webrkx] Zatal k. et -
F o] okt AE]E SRl 9 WEtE A, AEAN} 193], COVID-19 1) IXEZ U0 et K2 IpH WA
SO & W3l glo] $AE & = M S Pkl Qlok. 1Y EE BRI 9
7140l w50] Tt 75 A&a] el Bt LA gulgo] W srgelaet AstE9] it gk A&rhsd S -?46*6‘%% tfEAQ <]
&t Aot niA Bl webbe 54 HEeH 489 =] A, ¥igte] & 71891 & st} 2020\ tj3tI skl 4= 3471 9,948 © 2 2010\ HiH] 3
T2 A 554, MAA, ﬂ]ﬁ]xﬂ,gi [-8-9] S Alo| LpA{of & uft}, T 1,312% ZA-s20) T A TP 2] 96%<1 39t 151‘%q o HlekH A
Aolla] Wge UhE, S A&A hat AR tig] oS & HFoR
ZAASA ZAZ EHE (Joseph Alois Schumpeten= 222] AL 14 AJEA| Tkt Qlek. The [3 15]0f] w2, 2007 HE] 202017H4] theke] sk
o A0] Hil(nnovation ] BAYES FRITE 19 T4l 2 3 DE AP 07% Ao AT S 0.6% ZAT FSo|w AZ4t
AL M2 NEE Bl TS0l A &= 728 Rues)©] 71E2] AAME AHsH= 7 g3}, WekE A T AT E et siAke) At M= Al o
Zgolck. A2 Z10] & AL tA|sh= F24 73 (Creative Destruction) 7} &4 3re] o] Wl d 22t RS Zlo] Q5§ thsto] Xgt @ alojtt.
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2 2
7‘: 1170 T | =
Ao F7tshs thaAdl E%Olt}. 20209 BAYnE SHEA; = 2,439
- 5t
7282% © 2 2007\ ThH] 1,4279F 2,977% Z7hcAcR +7.0%3FAT). ke 2 o= g8 O #4 @ 4O
7|3k P S 3&Af 42 HA| B 7|7F A ok 35% SHrisiT) EHE 435 24) 16.0 (33) 275 @)
e A eT o 2|S0pLof 55.2 ®) 304 (19) 248 @)
| E15] =8 oSt A 3 ke it Wl s skEAt 4= F0| o= 50.4 (10) 434 4) 7.0 (34)
=Y 33.3 (32) 26.9 (22) 6.3 (35)
oAz}l 47.0 (18) 46.9 2 0.2 (38)
2007 10,124,305 523439 787,035 3,568,711 X Atz OECD(2020), Population with tertiary education
2008 11,403,373 615,923 788,806 3,562,844
2009 22,454,539 758,586 791,972 3,691,088
2) M2 CHSI2 3 X[Ho| 2y .
2018 16,344,658 839,631 721,678 3,378,393 ki
2019 16,348,842 817,505 717,992 3,326,733 - = - i =
. tere] AJate ARAEIole] Tlolgh A4 FES 9P G e Eu 4 £
= 2020 24,397,282 817,357 713,690 3,276,327 o}ero]Qit}. o]= 9] AFAALE|OA] tdlo] Houte Jste AleiA|of] 28 7} 5
P CAGR 7.0% 3.5% -0.7% -0.6% B e T TR e o I
. 53 A4S Y- FFeHe A0k o] 2 A3e] 3 2T )&M) g
- KA DR, TEEIANIA BEHH0| Y ] 7 5
=) 7, 0572 W, SIS P, S0 4 59 e 9t 2 o
? o el dstol AES e US AUSES WEAT, VIR ot "
0. (0]
~ _ ol
AP 150G o|pES A KRR}, 25~344|2] 9 OECD F8= & (Entrepreneurial University) ©]2F= 7] O}‘EH 719S o2 3t 7|EoldojL; A r%
T O}, 55~64418] A% W Sossolth 25-3441} 55-644] 7t 7 7 2o B3 2L MY sl A% 237t 2700 .
A= 7Pg At s tiEke A H Y A7EA ] msIY ool o] B
A a1, AKX L] AE2 AgHA ot} thEke] &gto] ALE]XIE o] 9] g AU miple-Heln TP Y] S8%E o] =T 300{do] Ad A]
TAE 58T dPFolA ] 58 = F27t k= ol 7|tk St o g} =, o|Ao] 217 tiste] & Ash= HrEASH A QA AA8] i
o QlelarYlo] HigtE QEke 923 Mt AW 9oLt S8 Abslo o] A|71=] L It Gibbons, Etzkowitz, Leydesdorft 5-0] thehe] =2 A3
AEAS AWA; Q142 o8] Ao HEY Q). gl 9 XEE 7t = AAS AL FFH 02 AAPAAL] g FOEA tigto] AltjE gt
&, A9 HEEHT BYTHo 2 Tere] BEES Do} TERKI|HO o RSEEE 8 oINS 71olE Bast Ak, @Al AIH 7t et
24 tiste] 7] 9 ofg Stolol the ek A 9l 120] Bas AHe) o] “Trple-helix & Yol S8 2% 278132 31ck. 7140] CSR Corporate S
> —Ev‘tg 7_5]‘]—4'. Responsibility), CSV(Corporate Shared Value), ESG(Environmental, Social and Governance)gl‘

2o A8 A -Thd Ane A8 U Qe A Av)e)RE tet
& o) Nze A|He Mook & Futao] Ara) Itk BAL o)A
Az ehet mao) Asgo] delA) @ Yrks Holth. AFHeetE AL
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0] WHE 24 Ak Fast Follower) A HREAF G743} Zdx-43t &
e AGEE} 98] ARBle] AP o' ATeleE Ft) ey oA A
= 49| Ao AT Tz =okslr] 8l A=AkFist Moven)
20] gk BAgjof st Alge] o] 23ithE ¢1Alo] A& ot Bt 7] %
A&7 DAl RS Sofl viEE o] 37} o] F A A] Zohal Qe
A= AT Aed Aehrleg A g AP SdeaAl
& 9 A7 AEE L = FAol wht =oAL P A AtE WEs)
= o] FLsit.

I
K]
>
ox.

U
2

Z o] Wl e7 | EAEL 2 3lEkA 7} 3 A AT} SHAS Q1AlE) A
9 RADES| Y 915 71227 AL Uoh R A4 2, Jol- w04
7 v ok 2 Juht AdK o 2

| 17| MEZ3 RADZO| et 9|6t M MM visk

« H4XH TB17 |27 |2742(2018-20208): T3t SEXISFEI7 1T AE0| £243 RED HAS X|
UBHD SR RS AT} BOLY, EXNS FTAIZ 4 Y= RAD AIAHOR FO|- MES HA|
EEIES

- HIAZ} 7| ST RIEEEE|(2018~20204): Thst UMAO| 7| E0T 451S 26 27 (@
2 TR R E 7 IR X9 OIS S6t PRI B 1S Hol

=
o)
S
i
o
~
ﬂH>

712421(2013~20179): M=S R&ADZEQ| MLt Meke Q|aH Zoj& 7|&¢

TS LE, FE7| X 7|27 EXH S S FUMHE =5

* WL CEIHERIFARY JHHQ2017H): KSR MAIGS THalo| XA C 2 wait $719
A2 M1oh= Yoz T RE

45 WS, e} 7|=0iR R U AEKISARI JHH AIRHLE, IS HEXEZ, 20171130,

ghare] FuiE 8 4kcop) tiH] & AR S v]E-2 OECD 8+ &
PUE AT =R 22 pEolth T8 & 71887 wister)9] 2019
H A E AR Ao w2 20194 7|5 $h=-e] GDP thH] A7
HH) H]8-2 OF 4.64%2, o] 22t oavnol] o]o] A 29Tt 18} the U
g Lape] ¢IlEE WBS o3 A Yo ArA o & voksith Ed TAA A

e H]Zo] Urh= AL tigto] At AY SR BEE L 22
Aolo] F] 1 Qu}. o] HA 7] ATH] = tighe] 7] 2 AFH] 7} 2pA|sH=
H] 22 oF 209%t}. o] Aetllso%), L 36%), U] =-@eow Tt B 3HH tste] 7%
A 7ol A o2 dotet Ao,

| #18 | OECD Fo=ute| i77iEH| H|E H|w(2019)

(Etel: 27b B3, woh

- 69,415 61,715 1,024 6,009 667
O]ES (100%) (89%) (1%) (9%) (1%)
2t Jzot 6,940 2,469 205 4,099 167
(100%) (36%) (3%) (59%) (2%)
5 17,954,894 | 14,212,065 | 1,402,496 | 2,099,362 240,971
o (100%) (79%) (8%) (12%) (1%)
Jizo1 2,243,731 1,073,076 318,188 802,725 49,742
(100%) (48%) (14%) (36%) (2%)
5 89,047,077 | 71,506,662 | 8,898,118 | 7,371,649 | 1,270,648
_ (100%) (80%) (10%) (8%) (1%)
25 e 13,062,302 = 7,608451 2,372,041 | 2937469 144,341
(100%) (58%) (18%) (22%) (1%)
i 657,459 485,826 64,961 78,717 27,954

TR
- (100%) (74%) (10%) (12%) (4%)
B 107,838 31,999 12,124 49,293 14,421
(100%) (30%) (11%) (46%) (13%)

% Xtz OECD stat (https://stats.oecd.org)
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4) Mz2 HHS FT6H= HEHS 25

201533} 20161 M| A7 A 5 (World Economic Forum; WEF “ILS-& 9|5t
M= HIZ- (New Vision for Education)” ©]2h= BHF-E AR Hl2j gHgo] F+ist

£ Ao A QA (TalenOFR 2 21417] Al AAE S o)1= A @4
A= AASE Aot} Zh=r2] 1A AAE S A 4e3tsto] Frbshe AlA A7
A 2 (World Talent Ranking) O] T2 SFE2 Z8HH 4> (Overall Score) 62548 (=
H1008 712 2=, 6370 Z 339]ol] sttt e o] F QA T4 4 /Y A=
= 1992 4ot ol My =gt QX 7)e B A, 8 The S 2
7} 41919} 349) = ak9jHo] ZHAT 9] Higtulgo] B8] Bl %Za‘ 3
ARBol A Qe = Aol il F8] th-&-skA] Zstal, nlEjALg] Y=
ZA7]E H AP S-S et A" wsAqA|, e gt %’1‘:‘ T

X, ABH SIS £, FH ANHD 91570 wEHAL B Tl

O{Nv

gh, 2 a8 Hopo A9 A" 7)& 9 37 AR AEdu-Tecn ]
A E@lended) 25 B F-FEAFE Fito] 22 29
olth. A= a3} 2ol BAAQ! tighrxel Mz
Ao M= HE7t AlgHd olghs Holtk. ©edt o2y
(E-learning) 3219 Stl= 712 w&HAS B4 oA HgiH o R Teal
B84 3ol M 7Bt R §7)E 9] SEA HEtE 258 4 g7 W

ot

e
o
=
z
=)
mlm
.

46 IMD(Institute for Management Development)OilAf OHE AA[SH= =71 QIX] i 2 R

x|, RAI 220 &3t ZMOILE ZF= TAL Al 71l o2 RE=0], QURHOj o
St EX} 2 7iE(nvestment and development), ali2] QIX 22 QX[ot EEdl= HEE

(appeal), 2Rt Q1M 29| 7|& o A} 287 H5H(Readiness)0] Z1A0ICt.

| 3243 | =22 MPA MBS =9
KOREA REP.
OVERALL PERFORMANCE (63 countries)
The direction of the triangle indicates the 2015 2016 2017 2018 2019
performance change from the last year:
Aimproved or stable
; =O—Overall
V declined =0~ Investment & Development
~O— Appeal
—O—Readiness
19
Investment &
Development
19
\ Appeal
19
» Overall top strengths Readiness
> Overall top weaknesses
OVERALL Investment & Devlopment
2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
Japan 26 31 31 29 35 23 30 18 23 30
Jordan 42 40 49 41 51 55 56 60 50 57
Kazakhstan 36 A 30 40 38 24 34 23 30 39
Korea Rep. 32 38 39 33 33 38 33 38 20 19
Appeal Readiness
2015 2016 2017 2018 2019 2015 2016 2017 2018 2019
13 21 22 28 26 47 51 48 41 49 Japan
28 32 [ 39 [ 36 25 4b 25 54 Jordan
46 54 37 49 39 39 52 32 42 38 Kazakhstan
34 42 42 41 41 28 42 42 34 34 Korea Rep.

Nze tist B o zo] MAH Wls BAHOR A Aty Wste)
5golth, 1uE BT} SEHo| 1 ARHOR e Ax HAS BAlE

b

2 sjot BTk BRIt 7|2 oS BBSAL Bd) B Fa5He At
e e g2 wha o) BAL ol uyH wstel] Batsick, 12 of
spz7lEo] JEatA Eaka Aut AstE ost wEo)d wolrh v}
222 AR NEE B8] 242 WHST HYAEE 3Hs, Y BEY

< 717 5148 B et Qe ofstol A8, A7, el Beloleks Al )
o) 272 WAZL 7} Ujst B2 28 Q=S 8o Stk ZRolth &
A= A9} AR} tishe BASATHE WaelA HoluA el glrks
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3. w2t

1) ‘Ak3| 2XI138(Quadruple-Helix) Li&F 0 20| X3t

i)
sl
)
e
N
o
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P
re
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o
1
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[rt
N
et
(0]
i
o,
l
42
ol
1o
12

e Hr} B R SEofof sith=
L7 wEtA = do gl g
oA 7128 HEH GA mEE B "oy AFHQ 74
S} AFE] 2] 7] E ol WRFo R o] Hgho] QtE] = otk 7 AIA A
(National Innovation System: NIS) Z2|¢) Slo| A= S|} -2 B&0] sy e &
T2 M8 Qs L2 oA L FYHEE9] 7| E AR B A
Ao g2 7psts 7t At

e,

nj2fe] k= thshe 2ge)Adoll 7IRbsE THA] Rl 7HA)E FEskAL ARl A
= M2 BgS AgsfoF itk AFE] A9 A=A A=
= Zlo|t}, thete] A Ao 2] ALE] 9t FAEFH=(Co-evolution
with Society) ‘AFE] 3 (Quadruple-Helix) THEP & F2]2] Aote thgh & 7|7}t
A eyt FEshs 7)\01 ofle} Z gt Hr WPHE B0 = Jlof §F
th &, Aol thgto] S8 H WS} A, T1E| Al AR E Y o] ddsiA |

At et 7]

=

PHPS T A A8t 27 AR ARl
71012 oh9-& 4+ glojof ghh of7]ct,

7]19jo] CSRI} BlE0] CSV, ESG 5 Ar3]ete] dEesS 723k Uzt
A= AHA, thste] FHEE AA] AFE]7|Hrolgh= §IFE ofel] S ofof

sit}, o= FAIH WA 7|& 4t-g- e BHAAE A3t oAb
(Societa) FE WA A A= = ]Oﬂ, 7197} 419 A S FaEe

i}’q ‘@’d@’o]ﬂi ‘;dﬂ‘%, %“:51 = 7]’”401‘7ﬂ 6]{4' 4? L]' %68] (Quadruple-Helix)
dish e R, Fte] Hel) te] Asle Bale] o FH 2 Tag,

| J21 44 | =H| 2H2| 4= LIS (Quadruple-Helix) CHE! &|A|

<
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GOVERNMENT % SOCIETY

ACADEMIC BUSINESS
RESEARCH :

X At&: F. Schitz, M. Lena, M. Schraudner(2019) (https://doi.org/10.1016/j.sheji.2019.04.002)
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184 | £20 | cfstsidlo] FXIS ofeh 1SS AHHEAX HPA| ZHH(E@h Aol EHAR 7|&g A ©A Ul watat 38t 1F A= =4 185
- (RIQt 1) TETR HHUIAC| SAIS 9|5t MSE0| WK S| ZXI Q1 AFE B3l o] Fojt}. o] T2 B AMdo| e Etstal, #A St
- RS NSHMO| AT ISAHOR0| “EZHOI 0|HS MA|2 5t IS IREA U 7 HHA A= AE QA S 5=, Ap7] Bofol|Ae] B7|14 dA4ds
~elE & A3k A=A GH)7} HES Zlo] AAlolc), shaE 2 HuUE U F7
- ISTRHMS sl HE0| WHYIT 2 1 A5l ‘SDS AoIE S Bt ST ) o
S4jol2iplsl AN o] e S F4stal nlEf QIFEHe] 7]oste s st A=4
(B9t 2) ChS} S8} KIS T3t CHSHL7IHIES] 844l 54 =2 7| ZIpeHERt ohuet F8f Fopof M= FapAfolofof gt T
- 2t Y10 S5 HIZIS AYE 4 Y 7RIS £O1, 0] 7[7H S0 7|2 RIT 9 7 =01 & Althe] F714] d5= 2 SHAY] S f19t 7P E3bA <l 7]
EX QO Alo]7] &= stk
- Il QEEE S215I0) tialo] S8 WH0| SEEIES oY
- (HI2H 3) CHEt] AFSIR] 71501 7|45t CHEIEXIR! RIHZ Tk o _ )
) o ) 7] Z38t Fopnt ople}, 7|2t AAIE F8h oke] A -Al®
- HETHEXIEL] 7|&2 30| Ot Akl et 7|0 § ZEXe= HH ~ B )
& greFA tis) 7] A7 9 ANAFAE APt Aolat gt -
- (RI2t 4) TSEKQ] S 2 Feio] of3H0] ThEt M1 Xhet ] ] ] ] 3
e J:ql JTO o ] o } Zasit) o 9 oishd f)rﬂ47} OME} 7 ‘?i?LX} A9 A -] "
_IE190| Al RO QML EH MELE 7 3IHS X6 = =
(=) = AT ST =2 L oT1— =
E At Aol A OlE}. 4] ”7131 1‘*‘3—? ALE S5t HEo] 7|3 ’;
- 3) Chstel =XX J&fi TS S st 718 MM (Fundy WFAE A& A kit -
fo =
i =2 S0 BT wgte] 7HEskE oA A4S Aatetr] f1g S A AGe] e eE g0 fARE des gistal Jltkal = v
0. sy
ol
CAA AT SRS Z7HZIAL AT &8 9 IS I3k 7] 2 B QAT A &4 0= Zhastal Qlo] % Az ks do] Atk HAlA A %
(s ) = = = 0 = E
NA Q] FAEE HEHE Pasteur's Quadrant) ﬂ‘, A FAs ¢t 7efe = TFRES Y3t 7S o) o] AAlst o] ftt =
Ho| A “F70&-Sh(Translational Engineering)’ ©] A0 23143 Jltt =44 &
gt Wt gahs AAskAL A7) SRR oA A &7bss S 7t | #£21] 2BP|stlsrls axd 88 (12 e)
sHA & Aol
20114 67,073 104,915 37,387 209,375
201244 40,500 90,451 39,696 170,647
=X sRo] A A A - 7|SH oz 7|olstr] YA BAje] 7], 2013 37,300 78.201 16,448 131,949
. i 201443 33,150 62,334 9,960 105,444
SR B, ASA Bk Al 7 247k Fast. o] F wAle] 471 20154 29,000 59,120 24,345 112,465
7} A Q7 2o|A AAATA 2| @ aebd SHEA Taoh A2 2016 9,400 50,420 54,778 114,598
. _ 20174 7,900 44,289 41,030 93219
SRS Tt A AR =33 ol S S83) fEA A Sk Fato|t wf 20184 6.400 7332 16.037 29,769
g TAFl AEE 93t Aate] AHeA 1 ool = ‘?_:_,25:]_ N RN 20194 4,900 5,647 29,000 39,547
) ] _ 20201 3,400 5,761 37,297 46,458
& 2/d8fok sttt o] A2 Akt A - Hof 1k ekt wF, A
_ % b SIRITTIC, TSP | ST18 713 A% SE(2 1)
A9 7|7 &4 =rot LR Za56i
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HA
A AYe vhdshs WA s 4 S Aotk vl=9
zZ2ao 2 Ja] 4FHZ SBIR(Small-Business Innovation Research Program)
EQ]- B4 84171 90] tie RAD AA 93t T3 7] AAZ B8 H88tE
AHom B At} F53 AL T80 olit /gy ol SBIR

L=

1

Fa

iu)

A (Small Business Administration; SBA) T+ 0.2 HAHPYH O] R&D
BEANM £F cits B4 -ALsH=E FQIth 7 Atoito] 19 &
AE 7|17 S of|Ake] 32%48 o)A SBIR & 18o] Hj A3t
owm WRA 492 X4 A\go] 53 Aol s AN olg} fALEH

HOE 2 AL RaD ML 3 URE SR A4 A0 @ A
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