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ABSTRACT

This research focus on estimating the economic effects of TOD system development from
the perspective of new market creation, R&D planning cost reduction and increase of R&D
projects commercialization success rates., The research is conducted through simulation and
scenario analysis with assumptions about economic effect parameters. Scenario analysis shows
that scenario 1 (the application ratio of the new TOD system to total Korean R&D programs’
planning is 1.4%) results in total economic effects, 921.3 billion won in 2011 price with B/C
ratio 6.15, that scenario 2 (the application ratio is 1.9%) results in total economic effects,
1,250.3 billion won in 2011 price with B/C ratio 8.34, and that scenario 3 (the application ratio
is 0.9%) results in total economic effects, 592.2 billion won in 2011 price with B/C ratio 3.95.
The research contributed to the prior evaluation of economic validity of “R&D on Technology
Opportunity Development (TOD) system” and to cultivating the new methodology of economic
benefit estimation in the area of R&D on system development.

Key Words : Technology Opportunity Development, Economic Evaluation, R&D planning,
Efficiency
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t719elx el A7718e] FUsE vlgell g A1 s-2uet XA}X}EJ} ol 4%
oAk Bl ¢le] FdeX olEel thEt HErEE =EetaAt gt i) o% 3
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o7 758 & glet ol Bl FEe A7 EHE-] Bl 10.6%¢] BEHE Ao
2 vehdr},

$300.0
Mean Expenditure
.. £236.9
Per Activity($000) $216.6
$2000 4 $161.5
$100.0 -~
$53.6 $45.4
238 §24.8
$115 $35 $6.8 $5.4 $3.7 9.2

($1: $1000)

(38 5) UMBHEL 2t HA AR%s 7 XIS

Cooper & Kleinschmidt(1988)¢] A7-ollX= 7P &3] 85 AAFNIE 132A4E
Aejalsid, 1257 Ske] ARle AdeHEe e vaslslen] TE0] ANE AAE)
dho] 130HAl= o2 2t} 7] 2384 (initial screening), 71Z2A¥37Hpreliminary market
assessment), 71%71€%7Hpreliminary technical assessment), A|J%-A7Z2AHdetailed market
study), 7iHA 73 /A2 (predevelopment business/financial analysis), A7 (product



development), APHAZEH|2E (in-house product tests), IHAFH2E (customer tests of
product), Algehf(trial sell), Al Ktrial production), 3%38H 7394 (pre-commercialization
business analysis), AAFA1ZH(production start-up), AFZEA](market launch)o]® o] 712
ol Wb 39AIQ] 27] 2329, 712ARRVL 71271 AR ST dusds
71€7138] &F5o 158 4 9t

FEluEl 719300 AAlshe S471971EEA B4 StiAdel ot e T4
ZI9ES o= ol A 39AZE HA| Q7NEn]Eollx Ak vl thaiA
ZALRE A HtHos 10.6%2] Hlgo] FUEE Ae® ZAREITHOIA, 2009).

AR TElEaR 7184l 7184l fh 73 o712
7|& 7R 7HEARS Hi7le ALl
71N A T8 AL (dutAl | (AEkA) 7HEARS

olo|t]o]HE 3.2 4.6 29 6.1 26
R APAIE 7Y 29 3.5 2.4 3.0 3.6
;E A7 1EH7} 39 34 36 35 38
AP 3.0 3.8 29 4.0 35
AL/ AT 3.0 28 3.1 3.0 3.2
e AlE7NLE 37.4 35.6 414 33.2 423
ME | A g ABASAE 11.6 9.7 105 85 10.0
AREE 3.4 45 39 4.1 6.5
APt 6.3 6.4 52 59 6.1
Areisk e R 0.2 5.0 4.8 43 5.7
oA Al 6.8 7.6 74 7.4 7.0
=T FAZ 74 85 6.8 4.4 3.7
Fi A AR R 23 29 28 25 19

F 7k ARl 20018 FAUFS Fastel A

b 717183 o] s ATNEFURIE-] Hleel A3 A= =7tAT e
Akl 7Bgolls AAl A77iEue 2%, ti71) A HEn]e] 10.6%, 4719 ATHER]
10.6007} A HENSFH Bdo] Sle 27] 397|9] |A77132E3 ddo] Jokar 7HgRitt,

AT 370 SAle] AF7IFEETE TR AlaEE 283 ARENGEE vl A
Portere AREADFo] 71€718olAM AAsh= vIFo] ®oPdR 30-90%l Bk Ae=®
AAfsiaL glow o] 7hReH ZledS, 7l RUHY, 7R, Jledl, Jle2EW
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TOD A= Aagle Folsolr e HoaQl AREMSEF2 Hlee 56%9] AR Yet
yr 38 7189A 7R AREAEF HIE-S 56%] A= 7PYFIEH(KISTI, 2000).

(B 7) 72gs R0 OE 228 HIS

A=
9% 43 ge ﬂ%ﬁ‘ﬂﬂ%)w
71& BUEH l S 23Rl ZEA), o WSt A R 30 70
7BA7NE R b §& AFE ke 71l digh A 10 90
7%l 5 g 7lgdd Az 9 999 =& 50 50
ez =) 71 9 #H AFe ALY BE Y 70 30
71&9F57} 71&w3ste] AlS), BAE dgas) 54 70 30
71&edE S7b AT $Hg9] 4 TEZQ 7|3 60 40
7leaE oxEA AETt AA, Fedel —E—f-\ﬂ. 60 40
H|EA B 718 71&9Fe] AAYE 24 10 90

Z4&: KISTI(2006), Porter A, 2005, Tech-mining - A17]< A“% e AA-SEE, AdE

TOD A|l&gjo] JREENE 390l & A=) 37 F2] AREATF 2Al A, 2
2 T e vl disiAe AlvEle EBAe] Fadh HA 7T EARE thr1 F
T, 544 FEEE o= Ay 2 AlREe] FEET BT ¢ IS A] ol thsto] T2t
AHE Favt ot
= AT AE2009) 0l ofstd ATF7REAIS] Z18Ao TOD A|28)e] 7]to] == A
TS A8 el e A=Akl YoM 1397 W ES A8 4ol flrkaL
AATBEAL QlolA] HA] AF7NEH] 7H-Hl 13%E AldgE YA FEEol ARIZA YR El

m

2
FE

T

gk Q7] HlEE A8 vt Yot ol WAl A7) 87%o|ct,
(B 8) M=/ & EE A Ao 2HED} AARS XMZoH g FF: RFRUE &
HlE22M
FAE/718 2 AREN A EES A48 BE LA SHE
@ FA E2L S FgEolr dE, ey AF PHE 5 39 20
Q@ FA 718L olgt TIEA, JIerE w4, A, 2 5o WHE 90 45
@ FAe] DA E A% HPA, BAdE PHE T 10 5
@ AKdst A=k FEs A% 7l AR W EE B 33 17
G HHE A8 4ol AH S 27 13
A 199 100

H
Z1&: KRF(2009) “R&BD Q€lg|dx ZgZ & AP 3 a7



RAg 2o A2ttt stojeke ARl TOD AlAHF e AEZ Q] AlAslol g &
Aol tiste] ATFAJIAEL 3707t Ag3iE Aol glrka Thste
o] HIEEE F7H4 o2 TOD A2%le] 2§ 7hsAdolx v d.arvt 9len TOD A|25)
o] A& 7ol de did vlg-S A7l 63%etar & & it

A w2/718] @ AR A ihHE] A8 43, FE S/ W Al2El 5& olget AY| ¥z | FHAE
@ FALEZES S% ol W, $AEeH A4 Tl 0% 25 15
@ A 718S % TFEN, 2, 9, 229 o o % 52 31
@ FAS] GDAE g HPA=, BAAE ol ol% 5 3
@ ARt =k ES Qg 71e7t, AR Eotell Sl AMS- 22 13
® & /Wit Alz="lE o83t Aol A ghe 61 37
® 71Et 1 1

A 166 100

Ak KRF(2009) “R&BD JdlE|dx FRE 75 AR7)18 a7

o5& AYstal AFAA o2 AR AN 7ReH] TOD ARH71ge] s == H-8-7-E
3 o] 7R UM E FREMFE P EE HlE, of7]o] AREAS s o]8ekA] ek
HE-E AQJgh vlE, 8o AREAS o]daitiels 2] AZE oS o83t Ao
Qe HlES Agsha ST, $4719, W71 R AFsidu]el TOD A
2go] Ag7Fsdt APTETE A2 Y

aZ0 HFAH o T JEE TOD Al2glo] o5 tld AlgellA dulvkg 2849 &
Be=Alol sy =4 Fart glom o]§ 7hsd vlolE= 2007 AR 20099 7IXHERt
=37 |E A AT A GTB BHE 2,000450] thalA] o]5 UEES thee2s3d A
FES R Mo g 4 B gty

=7 AT Y] GTB WML 20079RE] 200997H4] % 2,000710] 7=l o
o o]So] i3t WEY FF ThEEE ASE 1,0437008 ZANEIY, WkEvi theRe
Aol Qloid Azt EAksh Huigk 11,4460 HAagk 747002 S5 90374% 7|
53 7102 Yehdt), theR2 =04 9] 25%e] Hd theRE 41,5697, 10%+ 2,138
2, 749 5% 2,82071, 23] 1%+ 5974708 71535 Ao 2 vehdt}, WXEn) o2 =

3) AR AT IS FREAAARE B3 frIes dEela BAMske 258 whmdes st gl
ul, F 713 BAARE Y-S T idE TODARES] Afege] FAHXRE &gtz vt F= GIB
(Global Technology Brief)& & 799 f7ie Zulx IEIA 48t A7AlEMAl A¥|2Ea Qi
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o A7 FE terErt 9 glovt 17d94 theeeg g el &
718 H3ApE 19 thER st 119 vereg 7} g EckaL 7}79,0}
t}h. TOD Al28ke B9, T4719, 58 el °1‘~ J&= 283 2107}l tiste] TOD
AEES Zpzke] Fgef glojx] izt didm|g-o] 78 REe] HREASF M o] AlAH
28118 vk 23t 719 o) $19] GTB th== 4471 TOD AlXES A83k= 719
olut ?i%%ﬁh- 78tk wEbA Bt 1,043702] A7 TOD AlXEE 95 283
Aolgkal 7Pgst ik, 2eu ol2gt AluEl = GTBZF Bedt s el7|esdell tigh BAAR
A== 4, olol ¥ TOD Al=Hle] 3¢ 7171316} 71eW) & AU AHEH A=
S AFFThs AollM o]8=ell Slotd TS ol 7hsAdol it weba] A a3t £
o Sofr= fellk AAIRE vie} o] AMEL‘% 2g3to] 1) 9] 25%9] the-2=7, 2)
39 10%0] tRer=T, 3) B R E A4S Ve 7] AluE|el $lopd TOD
A|2ELS Aas) oﬂ:[Liﬂolx} H&-L 7M1 AAA dFads A=54)
—ra»}au S7AATAARe QlolA] Alidle] ATAYATE FFYATL, FAA
2 tjgl, ARBz JEls Tadste] 2000 7|FEo g & 15857908 2AFE e o
7]?34 Aol 7479, Fa7199] Bfele 5,7598o = AL

r&i’
=:‘
iz
re
—\.1
e
0
_>,i

=2,

_{

4,

i

re

—H

oj o]

. 2009
B E H]F(00)
FFYATA 1,182 53
9974 2,588 11.6
s} 10,826 484
714 747 33
42714 5,759 258
A 67 0.3
71ek 1,194 5.3
A 22,363 100.0

* FUlo] A 5 B AT FI|R &3 e A olFew A
A} KISTEP(2010) A77Rd8HE%A} 2010

Seltete] B9 ARFEAWE WTERINe] AR WIFe 2000 7[EOE 42t 28.7%
o} 711942 WHe QASAFAN AT HEL WRIRIAE 74 3% Aske] St
o AR ATApEue] 3,207k Aol Aol S WAL FAsHe AT B)

golekx & % gk



(E 11) Rzt WY A7HLH| HIS FO|

(9] = %)
JH-23 AL A =AY
2000 27.6% 72.4% 0.1%
2001 27.1% 72.5% 0.5%
2002 27.4% 72.2% 0.4%
2003 25.6% 74.0% 0.4%
2004 24.5% 75.0% 0.5%
2005 24.3% 75.0% 0.7%
2006 24.3% 75.4% 0.3%
2007 26.1% 73.7% 0.2%
2008 26.8% 72.9% 0.3%
2009 28.7% 71.1% 0.2%
A48 KISTEP(2010) 775341 2010
(H 12) 2Lzt F=AE HH7HLH| IS 0|
(@4 %)

714 o in g s oz}
2000 74.0 14.7 113
2001 76.2 13.4 10.4
2002 749 14.7 10.4
2003 76.1 13.8 10.1
2004 76.7 13.4 99
2005 76.9 13.2 99
2006 77.3 12.8 10.0
2007 76.2 13.1 10.7
2008 754 13.5 11.1
2009 743 14.7 11.1

A& KISTEP(2010) 718241 2010

ARe) AR ATABAY Thed trIgoR FYHe AT vge 78%eln
a7140 % BYHe ATIIE 11.0%elc. 5 mghe] AR F9 71Eo 2 58,50
Far190e FYEn oA 41507t th71goe AdEnka & 4 gick. afebd] gRo A
Aol ofall] RIGAle] Fus dlEHlel et A AT 3.2% Zhe
58,521 1997} F27190 2 FeE vkl 13007} d7lgoe Felada & 4 ol

B WRIQIAE Saske Seldel AAl A Rule] 74300l t7Iglel ek
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ATFEH &L 70.9%2A] Wt SEuer AAl AT diEE 74.3%<] 70.9%%]
52797} ti719ell oJaiA Tl AridREiaL & 4 9ot o] ZReHlA 1.3%7} AR
os)| Ad=ls gl o] Fqol tslix ATFAJAGTE 747Ho R ZAE ] wiEell
13%E ALg 51.4%) tiair] AFAUATE - & F o o= 29535807 F
A ARSAAGS Tk 74797 akehH di7]de] 739 30,28219] A7 A7t
EAsta & 4 9t

27199 Beelle RPHGAZE sk Selvet A A7 e 74.3%C4 T4
7190] Fete ATNENEL 20.1%2A wERA] fEuEr JA Al divEs
74.3%9] 29.1%%] 21.6%7}F S47]el oA s e ARt & 4 Q. o] 7k
tlA 1.9%7F 7ol ofaf A A== Sl o] FHel thafja] A7 5,759 0=
ZAFE 7] vzl 1.9%5 ALlgt 19.7%e) tisiA AFAARATE 430 & 5 o o]
59,7129 08 FbEw ARAAGS Falehs 5,759% % ikt FA7Ide] A
05,4719¢] ATAQA7L EARITtL & 5 v}, A A7 FHAE FhbeHAl =W
FTIFHE 15,8571, T4719 65,4719, 714 30,2828 02 F3 111,6100] EAfsk= A

o2 Fa & I,

(# 13) 2Lzt 7|gRIE ALINLH| HIS F0|
(F4 : %)

714 42714 W71
2001 71.2% 16.0% 12.9%
2002 72.0% 14.0% 141.0%
2003 76.4% 12.6% 11.0%
2004 79.1% 11.1% 9.8%
2005 78.9% 10.7% 10.4%
2006 75.8% 11.8% 12.3%
2007 73.4% 13.7% 12.9%
2008 72.0% 14.7% 13.3%
2009 70.9% 15.9% 13.2%

A} KISTEP(2010) A77Rd8HE%A} 2010

4) 20109 vt F ATHgE 345,912%0| ATHZAS FFE A NEIEL 500,124 22 2010 AN
WAl A Bl Q). of7elld] ATty 7IFo g Z|PAle SRshe ATYSE 226,168 02 AAEIL Q)
o}, wehd AFFAAET Fot FAEULS 7FsAe] et of7ldMe] AFAUArE FAE ATHUFE 9
ngict, ATAY2} 1 dell F3she FAG7} Solold AFRYAe 5o AXdEr). o TOD AlxEle] &g
o] AFIAF 7]F0]7] wiEo|c},



GTBell g BT 39l 25%9] B 2= Aoe 1,5697], 39 10%9] te=
A9 2,138%, B -2 A 1,0430F ofn|giet. o] tisiA AAl A7 A} i
HE-E AEshd AU 1) 1.4%, 2) 1.9%, 3) 0.9%2] 371A] Bl&=A] HA| A7-2d7te
AT718A TOD A28 283 ve2 7Hdste] St 919 vled vt a7
7] ARl gk ZHdoln $lol 2-8d HREMES S8shs HlE, AREM oA
AlEES 283 vless Al A &2 AdEjolA A gslof sk HleEolth

2) 2EA - BIIX| ¥E A HIEEZ =0t g M20/E ==

o

TOD Al2glo] AEEE 73-¢-ol R&D 718e] $lojA 3712 284 SHasel TOD
ARS8 71 R&DE &34, 22]al F7HAQ) R&D A& Sl &l tigh =2
nle] 4o] Fgsir}t TOD Al2gle] 284 SH(H|-844) Aol tisia TOD A=l
AT 718 A M R&D ¥[8 TP RS AETFORA 71gDA A7 8-S A
7ok 284 Sl 294 7S Qo Aiudttellx e dArael ofshd 718 B3t
23] R&D A37FsAS A7 9+ vkt CIC(Canadian International Council) o]
AMe 97718 A3k S8l ATNEAAY st e dE 250% AlarstaL, FAlel Al
7HE 25% D7 Ao g ZAMEITREIAL KISTI(2006) 94 ¢1-g3kar 9ick, whghd TOD Al
g 2Qlo mE d71EHe] e Suleh vl8Edt avs AR SaAR] 25%¢ 5
datotar 7Hsta AAAQ A8 8o] 25% Fadshe Ao 71

(B 14) G7718 Z3tE 8ot 4378 M At
T 1A 20| 3| 4HA| SHA| 6HAl TA H3}
Nz Ak %7 FHAs} 471 st &zt 3 OAES:
3,00071 3007} 1257 97K 47) 1.770 70 250% =]
773 Ak %7) 21371 FAsk | st &
‘7:} 3 o | 30007} | 3007H 807H 1074 47) 270 OARE
N — A7 A3} wH Ao 25% W&

A1E: KISTI(2006), 3F=38l7|&571(2004) A2

T = =9

2 SHolME TOD Al=glo] 28EUE 74l 71e713] EZ o] Folzlol wie} A
2 717130l ti3 R&D FA4}F gl a37) yelhd <= glvk. TOD Al=glo] RiZk7| el 2

FHUE Bl Y A2 Iste] nek HFTFsAel e w7 Tl
om WEgozA ST AIHT tE URIglEe] RAD AT S 4 glom ol
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Qg 371421 R&D Ao W A FriA] FEadrt EAlgtt. |9E]
2} Bl gi719S Alsta Fa7|glet A48t ol izl A9 o] 7|&
713 GroR GA Foll B FAE shal 7] whEel] F7HAQl At Hrtar Bl

TA719E9] 71€713] Fdg S84 I RD FAp7t o= A= SjjE Z1Aol tis)
Al FaAIEQY] AA 717 A 28816l ek ZAMEATE Y 20099 TEeR
T1EHERE 2 F530] 93%] g2log 283l 9lo] TOD Al2¥lE 53 ol2a9l
a7t Zled S FX1T Zlo AdEY mEhA F471% RKD 7R-H] RIS
Fsh= vlEe] FhofA 93uTHE F471Y R&D7F SiEe a3 Jhdchal 7 E

% siet.

=
5
4

(& 15) X 7147 284 ofZ L0l

(F4 : %)
VAE=Y 113 oI du VAE-> RS R 71&Mar | 71&0ar
aset | i | e T e |0 TR | e
=% = TlEgsws | T | 2=s wel 2a| e o)y
F2Az2Y 236 17.1 33.7 93 5.5 29 6.4 15
2714 233 17.3 37.2 8.2 53 26 49 1.2
=714 243 16.8 25.1 121 59 35 10.1 22
Ableds| 248 18.7 30.5 8.0 6.0 2.1 89 1.1
NEAE 247 17.6 312 95 52 3.8 6.3 1.6
FNeds 226 18.4 33.7 9.1 5.1 3.2 6.6 13
A71edE 230 14.8 379 10.1 5.7 2.1 5.0 17
YA 71| 238 17.7 329 93 55 29 6.4 14
Ll el 232 16.1 353 9.2 55 29 6.3 15
=

A5 227198 227197165 A12AH2010)

717139 g tEo] Ho U2 7e7]3E AT =AM TOD AlXgle] A8E30<
785l At gt 2ol whE 7lee] st ot SdiEe a9 Ve ¢ 3ok
TOD Al=Hlo] HEES 73 Kt Aosiar W 7le7]3]e] 202 7|Y4Se] dwieE
2 g diste] gl Tiek AT Fig olojAHA HAFow FIHA 4
3} Ut gdiE Ao o

71E9] AR171E7NEAIRIe] ARQJSE AEES 41.9%= AAEIL glon wEha Adge
58.1%ekaL & ¢ gitt. AHd71E7 iAol Tyt A okl Algdst daflaqlE Abet
Sl of7]elds APt aglo] 32.5%, 7led st 5.9%% FAMEH.



|
(B 16) MA7|=7HUAIY 220HH|e] AMSH ARl
I 5 A | e | 37 A | A |
AR BV gy | e T sa | ase | e | ag |ane | W
A 18 1 6 3 18 1 47
o o= | (222%) | (12.5%) (15.0%) | (12.0%) | (20.5%) | (16.7%) | (18.7%)
s
A]»SS;}C’ A 7 1 4 8 2 2
(32L.5%) s | (8.6%) (50.0%) (16.0%) | (9.1%) | (33.3%) | (8.7%)
FA 5 4 4 13
ojzAs} | (6.2%) (10.0%) (4.6%) (5.2%)
R dAzlE | 2 1 1 1 4 9
7 ]§£}° =3 (2.53%) | (12.5%) (2.3%) | (4.0%) | (4.6%) (3.6)
iy A& 2 2 2 6
(5.9%) !
=3 (2.5%) (2.3%) | (33.3%) | (2.4%)
oraol |8y dA| 3 1 1 2 2 9
(3.6%) A (3.7%) | (12.5%) (2.5%) | (8.0%) | (2.3%) (3.0)
[E1 0 2= 3L
7H;2€ 7%21? 14 3 1 10 3 16 ps
(18‘;@ jlj_g (17.3%) | (37.5%) | (50.0%) (25.0%) | (12.0%) | (18.2%) (18.7%)
AT/ 71E 7 2 3 9 21
JEHRZ | (8.6%) (5.0%) | (12.0%) | (10.2%) (8.3%)
PACSE 9 4 1 7 21
AEHE | (11.1%) (10.0% | (4.0%) | (8.0%) (8.3%)
715 739 5 1 2 9 1 18
Qol °
(345‘;@ k3l | (6.2%) (2.5%) | (8.0%) | (10.2%) | (16.7%) | (7.1%)
A 4 1 3 4 13
Az (4.9%) | (12.5%) (7.5%) (4.5%) (5.2%)
7]qus 4 2 4 2 2 14
A | (4.9%) (100.0%) | (10.0%) | (8.0%) | (2.3%) (5.6%)
1 1 4 3 3 12
7IEHA.8%) (1.2%) | (12.5%) (10.0%) | (12.0%) | (3.4%) (4.8%)
) 252
S
A 81 8 2 2 40 25 88 6 (1009%)

g A71e0EY AH71E/3 A Ha1x (2009)

w2t TOD Alxglo] =91uw o2jdh APga7gwstallst 7led dustasledl o3 Al
sHdsulgo] EolE AR odET A 38.4%¢] Hl& 7REH TOD AlAH) =40] 7]&7]
A e] SEA| 7h| APPSR, AR/ A A el S GAE AR 39AI0l S
I H§ 7|E0] obd FoE HFOR & o 63.605 AAZHAL & = glom wEhA ARRIS)
A3 2.919] Hl& 38.4% 7| 63.6%%] 24.4% RHEe] =89S AT = dokar 7RIt
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(E17) ’MSHY SHAE 5= 7t

ofojt]o] HE 7.8

A7} 57

e A7 17} 57
77 AR 56
A A/ AN TR 5.4

27 30.2

A1 Z70dt 24.4

71& A AFAGTAIE 10.0
2A 344

IANES 5.7

AR G237t 8.0

e R 5.5

ArdshaA A& 53
=y F 7z 33

Fik A AR HE 46

2A| 325

A 97.19

245 ©]4-3(2009)

olia AIsh Aselnie] 24.avmge] oz aslo] shARCT Fhget ol AIsh Aok
58106 7h-u 24.4%9) ol2agle] shAR o s F Alelsh AFEo] FojHct
7 RE Fhow Srhshe AlQIs AEEE 14.2%0le), % TOD AE B9 Ba &
b0z A8 Aol 1420 45T Ao AT F7HA Aldis 338 S 7]
59 W8S SRR A 71/ AR s alol sfARck steleke A4 A
5} 2ol hE WSER <Istol ARISHE HsiE 4 glo ofF F7hHel ARIsH 437
AT WPIEARARIS) FEA AT HTES oAl dEd hgstel 2

3) 3T : R&D Fxt2l 4248 T2l

TOD Al28le] 3534¢) ZARI TODAZHL FaA AEshe 4949 waats
7} Tho] TOD A29g oAl F7b40.2 RD A} Sfela AIsh 4380l o}
How <la) RWD Tk 7HA0E vEe) sk Sejsie Aseln @ 5 ok vl 2
oz feitele) QA EEAE S e 7150l A8sisol kgl ojoj]

5) AL DA FLE Fhel ofg HREA gloid Y PAF] FRE FrAlel BA 10008 RFA Eah
So] A% ubsle] WAl AzAle) HEARoel FRE FAo] 1000} HA Fake A} Aol



© &l tig Sy FAo] Feasit.

71&9] vt RDFA FE FA 0 #3 A7-5 AR 7P WA Kwon(2003)2
=] Axds Wdes & A7olM AAl R&D| Hok=rt Faagidel S71ek 24ld
BAZE Qlom FAFAELS 260 HEs S A= Kt ot rhal AAfskir. vt
H Euet AESANA 7S R&D FALE] FelEo] 152%904 480%07H4] o2 ol
ES @ Hole Zlog AANHA ot

(# 18) FESAMY R&D FXtel 25

A7 dade 24 4717 FIE
e ARELAY
0 Z=3] /X E) ~ 15| ~ 0,
+53/ 33 2000 201 719 1980 ~1999d 230~480%
- ARENAY
o Z=5] ~ 1= 0
833 2002 A 719 1980~1999d 152%

A AlE e £](2006)

Al (2004 RIZ71 ATNEEARe] ARG AR g B3 IS HASe
R 7he] A 2Fe] ANEFEAL g 71 wAdeleE BalM Fstglen 7 4t
= FAgke] A4 -109%elM 23.4%9] ghe, Skl A ATNERAL FoEe
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i
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2014 30.0 255
2015 30.0 242
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2017 30.0 218
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2020 329.9 203.8
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2012 30.0 28 4
2013 30.0 27.0
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2015 30.0 242
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2017 30.0 218
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2019 143.1 93.2
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2022 183.8 102.0
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2025
=% 1,045.6 592.2 1499
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