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(Research | &H 4
and Research and experimental | Research and experimental
experimental | development (R&D) comprise creative | development (R&D) comprise
development | work undertaken on a systematic basis | creative and systematic work
) in order to increase the stock of | undertaken in order to increase the
knowledge, including knowledge of man, | stock of knowledge - including
culture and society, and the use of | knowledge of humankind, culture and
this stock of knowledge to devise | society - and to devise new
new applications. applications of available knowledge.
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(Basic Basic research 1s experimental or | Basic research 1s experimental or
research) theoretical work undertaken primarily | theoretical work undertaken primarily
to acquire new knowledge of the |to acquire new knowledge of the
underlying foundations of phenomena | underlying foundations of phenomena
and observable facts, without any | and observable facts, without any
particular application or use in view. | particular application or use in view.
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(Applied Applied research is  also  original | Applied research is original
research) investigation undertaken in order to acquire | investigation undertaken in order to
new knowledge. It is, however, directed | acquire new knowledge. It is, however,
primarily towards a specific, practical | directed primarily towards a specific,
alm or objective. practical aim or objective.
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(Experiment | Experimental development is ) :
. . .. Experimental development 1S
al systematic work, drawing on existing . .
d . systematic work, drawing on
evelopment | knowledge gained from research and/or .
. . . . . knowledge gained from research and
) practical experience, which is directed

to producing new materials, products

or devices, to  installing new
processes, systems and services, or
to improving substantially those

already produced or installed.

practical experience and producing
additional  knowledge,  which 1is
directed to producing new products
or processes or to improving existing
products or processes.
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[ ¢-2lvete] GDP Wu] 7|2 A7) v)5L 20149 0.76% % F8= F 7M3 =2

o
3
2~
T

MM

O ZTHAE 0.54%(2012W), v]=2 0.48%(2013), €22 0.44%(2013) =2 5
getebe Hg Ee 4E

I

ofy
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% A& OECD, Main Science & Technology Indicators 2015—1

[2% V-2] 8= GDP tjH] 7|27 dn] Fo]

[J GDP dtju] v]F2 MA 21 FFolAut AF-FFAY vlFS F ool ulgf 2 &
Fo7 WZHAY vFo| =&

o T@rol HE.IZINY u]FL 37%(20124), v 34.7%(20134), =
32.8%(20134), 54L& 30.1%(20131) & F Qo) v]al Y& FFE 07 o]= "I7He

¥ At KISTEP, 2015 28h7]| <571 A

(2% V-3] F8= ALE dF70dn] v
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iy
ol

O 74 FAM ATt F2E slgde] wFel Fe W Yatel wEe drmew

i}

(1 71939 AoRdn) 7 A 9] 78.2%(49% 8,545%] $)E 7H =A) velton] tfeo=
= A771ERE 1,127 &), WEHER 7,670 ) o= vEhd

<E V-1> QF5AFAE 78] £YFo)

(9] © o 2, %)

o 2011 2012 2013 2014
T 970 | AAe | 970 | AAe | 970 | BAE  Avel | AAE
s S3A 5,075 1.0% 5,300 1.0% 5,346 0.9% 6,243 1.0%
AT A| i} A} ] 1,180 0.2% 1,067 0.2% 974 0.2% 1,288 0.2%

7] 2 7]} 60,478 | 12.1% | 63,135 | 11.4% | 66,287 | 11.2% | 73,596 | 11.5%

A 66,733 | 13.4% | 69,503 | 12.5% | 72,607 | 12.2% | 81,127 | 12.7%
2/3d A 604 0.1% 475 0.1% 476 0.1% 463 0.1%
43 A 49,656 | 10.0% | 52,181 | 9.4% | 54,217 | 9.1% | 57,077 | 9.0%

3k
= o - 78 0.0% 114 0.0% 111 0.0% 130 0.0%
A 50,338 | 10.1% | 52,769 | 9.5% | 54,803 | 9.2% | 57,670 | 9.0%

o) 7] <3 28?;46 56.8% 32%’70 57.8% 3572’78 60.3% 3867’17 60.6%

42719 | 52,192 | 10.5% | 58,132 | 10.5% | 58,645 | 9.9% | 59,468 | 9.3%

7]
< Wz 7)o | 46,179 | 9.3% | 53,388 | 9.6% | 49,173 | 8.3% | 52,899 | 8.3%
SHA| 3813’83 76.5% 4329’22 77.9% 4659’59 78.5% 4985’54 78.2%
2 a7 498,90 | 100.0 | 554,50 | 100.0 | 593,00 | 100.0 | 637,34 | 100.0
° " 4 % 1 % 9 % 1 %

% AR wle HEA R KISTEP, A7 ALBEEARTA, 7 dE

[J 20143 $-2)vbeb diste] dsikn]l= Ad v 2,867 H(5.2%) 5713 5%
7,670 HE& vERY
© 20059 ol F 2014d7tA f-lvhete] st A ] AFA F7HES 10.2%

)
[
bt

w AR vl g2 ASHKISTEP, A7/ &sxzn 34,
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V. $elet A zd T A W olnes

(2% V-4] $viete] A= diet d7olge) Fa W93

O d7593AE Q74 FEE 2 7478 v$(79.6%)0] F7
Zg_ 7]'73' :J:'f:r‘
o fejvtel 7l o] AFEe] vFES Fos AT vlE BHAg(72.2%) Bt £5

<E V-2> £9F ATFAFAE AT 8] FYFol
(k9] @ wintus=a, %)

2010 2011 2012 2013
T

Ay | AFE | AF] | AFE | Y] | AFE | A7 | AR/E
71sd 139025.0| 76.1% |44680.5| 77.8% |50244.6| 79.0% |54125.7| 79.6%
k=t )8t | 5645.5 | 11.0% | 5890.4 | 10.3% | 6134.2 | 9.6% | 6370.8 | 9.4%
AR 6612.3 | 12.9% | 6847.1 | 11.9% | 7253.9 | 11.4% | 7523.5 | 11.1%
2l 278977. 71.3% 294092. 170 302251. 79 30 322528. 3.6

0 0 0 0
u] =t th& | 60374.0| 15.4% |62446.0| 15.2% |63284.0| 15.1% |64680.0| 14.8%
X 152121.0| 13.3% [53917.0| 13.1% |52320.0| 12.5% |51022.0| 11.6%

1 4. . } ;
Sl 0758 — 114204 7819 116321 — 121932 B

6 6 3 7
SIRCE sk [18099.5| 13.1% |19603.5| 13.4% |20276.0| 13.5% |21578.5| 13.6%
AR 112689.0| 9.2% |12428.3| 8.5% |13086.3| 8.7% |14692.1| 9.3%
7193 |58921.1| 67.1% |65136.3| 67.7% |68469.1| 68.0% |67569.5| 66.9%
=9 )3k | 15901.5| 18.1% |17151.1| 17.8% |17794.7| 17.7% |18178.6| 18.0%
X 112999.5| 14.8% |13995.0| 14.5% |14435.3| 14.3% |15243.3| 15.1%
719d 132040.6| 64.0% |34169.6| 64.8% |35236.7| 65.5% |35756.4| 65.6%
g sk 10947.0| 21.9% |11191.5| 21.2% |11401.5| 21.2% |11457.3| 21.0%
AR 1 7110.6 | 14.2% | 7401.1 | 14.0% | 7167.2 | 13.3% | 7259.5 | 13.3%
71ed 123245.5| 62.5% |24880.8| 64.8% |24610.3| 64.6% |25713.6| 65.7%
o - tfsk | 10314.9| 27.7% |10185.7| 26.5% |10374.7| 27.2% |10483.2| 26.8%
X 136335 | 9.8% | 3357.0 | 8.7% | 3126.2 | 82% | 2913.8 | 7.5%
Sl 156395. 73.4% 187684. 75 70 223168. 6.9 257793. 76.6%

5 1 7 9
= th& | 18014.7| 8.5% |19650.4| 7.9% |22212.5| 7.6% |24334.4| 7.2%
X 138599.7| 18.1% |40473.8| 16.3% |47683.3| 16.3% |54367.1| 16.2%

% ZFE: OECD, Main Science & Technology Indicators 2015—1

o 77



s oM

" - wm w

—.T!

¥ % > r
Bl Kfo

78 ®



V. ¢elvet 7z T dF 9 o)A

FaTe] Qo AN/ TEY FAE A7 ALguE el FeFe )
@ B R Foke A lgde) 7u] ALt AT A Fe] b 2
Bl Ftel 4] 7)o Al AL QAR A ATE FRsha PR
FEFATIIWA oA FHsE wFe] 2 Ao vehd

o e gy Tul A R FTATo|R viatel 4] SaAsin 93 vhate)
W %ol B Fobel ulel e Eqo] 9hg
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=
%
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Al
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P
2
-
i3
R
=
R
5
)
o
o
=
N
23
I (o
-

O ¢elvkete] GDP wiv] F dohen] wEe Fas de] 2 FFEe|Aw, GDP
oiu] Bist AT wFS FaFEel vle e FE
O Eets mol Qi 5o| FestEe) tiske] R&D FHu|Fo] AvlH o2 GDPH] e £E
<E¥ V-3> F83 o3 R&D T4 F ¢ Fo
(gl - RtuSs= e, %)

T& 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

a AP REEAL | 3,040 | 3,524 | 4,328 | 4,893 | 5,097 | 5,645 | 5,890 | 6,134 | 6,370

GDP tfu] 0.26 0.28 0.32 0.35 0.37 0.38 0.38 0.38 0.38
o of FIRRFEA}L | 47,006 | 48,951 | 51,149 | 53,917 | 56,972 | 60,374 | 62,446 | 63,284 | 64,680

GDP tu] 0.36 0.35 0.35 0.37 0.40 0.40 0.40 0.39 0.39
oy n AP REAL | 17,250 | 17,590 | 18,588 | 17,306 | 18,366 | 18,100 | 19,603 | 20,276 | 21,579
“ | GDP ®iu] 0.44 0.43 0.44 0.40 0.45 0.42 0.45 0.45 0.47
oy | ATNEEA 10,637 | 11,321 | 11,929 | 13,691 | 14,593 | 15,901 | 17,151 | 17,795 | 18,179
7| GDP v 0.40 0.40 0.39 0.43 0.48 0.49 0.50 0.51 0.51
=z (ATNEFA| 7,387 | 8,068 | 8581 | 9,326 | 10,351 | 10,947 | 11,191 | 11,402 | 11,457
fal GDP tfu] 0.38 0.39 0.39 0.41 0.46 0.47 0.46 0.47 0.46
o3 AP REA | 8,771 | 9,678 | 10,102 | 10,439 | 11,020 | 10,315 | 10,186 | 10,375 | 10,483

GDP thH] 0.42 0.43 0.44 0.45 0.49 0.46 0.44 0.44 0.43
- oA TN | 8,477 | 9,616 | 10,426 | 12,229 | 14,878 | 18,015 | 19,650 | 22,212 | 24,334
=3 GDP tu] 0.13 0.13 0.12 0.12 0.14 0.15 0.15 0.15 0.15

% ZFE: OECD, Main Science & Technology Indicators 2015—1
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V. Seive 2T 29 9 ol

S|
S

Sh]

O A A SHel A Seldeteld oA Lol oa ol FoAE AFAWE w S

uug FEOZ £ FHET R

O =7} & R&DeNA e o] AA|st= vlF= 0.7%(C14) & 2007 o]F 0.2~0.4%

R

<% V—-4> ¢gvtg} 27} R&D AYE v S Fo

BT A (%) R1ZEA 2 (%) = A (%)
20094 28.7 71.1 0.2
20104 28 71.8 0.2
20114 26.1 73.7 0.2
20124 24.9 74.7 0.3
2013\ 24 75.7 0.3
2014\ 24 75.3 0.7

o FeFae] BlmAAE BRI} FFE A R FohEe wlaf AA e FEOE

OECD H7(5.5%)3% & o)

<¥® V-5> 2013U% F8= Z7} R&D v|F 30|

A5 FFAL (%) 7R (%) =L (%)
3H=(2014) 24 75.3 0.7
0] =+(2013) 34.7 60.9 4.5
JE(2013) 24 75.5 0.5
=9(2013) 30.1 65.2 4.4
2~ (2012) 37 55.4 7.6
°d=(2013) 32.8 46.5 20.6
%=+(2013) 21.1 74.6 0.9
OECD = (2012) 34.4 60.1 5.5
(a3 V-5] el el AF7fdH| H[E F0|
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o},

[

84

A

(22 V-6l F2F MUY oA Ty 8 F

NzATHANA AT Bopd T uF

AH R&D FA £EZ ]9 FAA EME Fal AArIEAFo 7 Fopl x)¢
A e HE HQ

37| EFEEA PRE 7|Z o2 Aast @ 9 Ao E Holv} 36.59%2 A5l
BTokell tial H5 % AL (A R&D 12.57%, 7| Z=%A 23.84%)

T3k A4 R&D 2 7| EZwHA] FAu]Eo] 20103 2014Wd(5Wd%E) 2 Aol 7} A
ol el Z|zAF A= Aol 7t A

N N E2ATEA &S A FATo] 6.03% H4(21.5%—15.47%), BALJEE 7.02% 57}
(14.1%—21.12%)



V. $elue s zdTel g

<% V-6> A7 Hol¥ H¥} R&D FA v|-&

- 20109 20129 20149
RN
2op | AA [ 712 [ AL | AA [ A& [ A | AA | 7= | AL
R&D <A B R&D A AES R&D <A 7 &
71 A 13.68 7.08% | 5.72% 13.89 7.27% | 6.38% 14.61 7.12% | 6.31%
% % %
) = 4.06% | 4.93% | 4.33% | 3.83% | 4.11% | 4.00% | 3.97% | 3.68% | 4.21%
3t 2.32% | 2.01% | 2.85% | 2.45% | 2.21% | 3.25% | 2.49% | 2.5% | 3.56%
71/ 11.42
X 9.33% | 5.53% | 5.39% 5.44% | 5.13% | 10.455 | 4.34% | 4.84%
A Zf %
s
%ljil/ 11%56 5.81% | 7.69% 10%73 6.1% | 7.53% | 10.9% | 6.47% | 7.71%
ol =/ 2.24 2 4 2.21 2 2.1
9l 7.53% | 3.97% 24% | 6.27% .99% 21% | 5.55% | 5.02% 13%
AAE | 4.64% | 7.7% | 0.27% | 4.73% | 6.24% | 0.29% | 4.05% | 4.06% | 0.21%
37 3.12% | 4.14% | 2.02% | 2.85% | 3.03% | 1.69% | 2.8% | 4.63% | 1.56%
AA/
ey 5.98% | 1.7% | 3.82% | 4.56% | 2.26% | 4.99% | 5.15% | 3.45% | 4.69%
(e}
2§ v 13.27 13.66 17.74 11.98 15.47
e 4.89% o 21.5% | 4.88% o o 4.54% % o
FHTA
i 6.59% | 6.43% | 3.31% | 6.58% | 7.31% | 3.97% | 6.83% | 6.42% | 4.54%
A)
27 12.33 | 14.10 10.66 | 17.56 11.86 | 21.12
oz 8.04% o % 7.52% o o 8.03% % o
3t 0.37% | 1.57% | 4.55% | 0.39% | 1.72% | 4.39% | 0.47% | 1.93% | 4.02%
E28t | 2.12% | 7.01% | 9.02% | 2.25% | 7.86% | 7.97% | 2.91% | 9.99% | 7.32%
38} 2.13% | 4.53% | 8.32% | 2.19% | 5.29% | 7.62% | 2.15% | 5.04% | 6.99%
A
lg 2.48% | 7.38% | 2.62% | 3.22% | 7.17% | 2.43% | 3.67% | 7.54% | 2.04%
7| e} 11.16 4.61% | 2.25% 12.24 4.68% | 2.85% 11.43 3.97% | 3.28%
% % %

¥ el7l2d A (20109, 20129) 2] AFA, kbl F2F, FAATFA ARG 71+ (20149) 2lH
A7, Qutd T, FALTFA, AT A7) E
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2 FoF div] A7Y 199 A7
0 A79 1909 A7 EnE £33 njastd gz 98, JFur} 2 FFEo=
B
QLA |
o egtel A7 1909 £ A e = 208,000PPPSE 8 Fo| 4] o 23} n]=3
o TYAE Aty NA YL SE

[23 V-8] Fo5 A7 1% d771dn] »lx

<E V-7 $8F 479 & % 97| w2>
(xk9]: 1,000 current PPP$, %)

o] A 3 AFNEm] | FRR&DEAE lolwd 1o
T8 (FTE. 2015) (GERD#*, | (GBAORD*x*x, | & T-7i'&u] | HHR&D A
’ 2015) 2016) (2015) (2016)
u) =+ 1,351,903 479,358,000 148,999,000 355 110
=4 357,538 112,808,754 35,608,300 316 100
oy - 289,330 60,867,912 14,708,011 210 51
B 267,308 46,297,241 17,571,244 173 66
dE 662,071 170,081,820 34,180,511 257 52
o gkel =t 356,447 74,217,713 21,372,000 208 60

* o] & oAy iyl B ATl s 20149 VE AR
x% GERD(Gross Domestic Expenditure on R&D): =7} & A7 A& (FE+7171)
sxx GBAORD(Government budget appropriations or outlays on R&D): &3 77 o] 4k

% AFE: OECD, Main Science and Technology Indicators 2016—2
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(] oiste] A7 1% Ard70iels 128,000PPPS®E Fao5 Foll4 4=, d&u
o e FE

O wiske] A7 gdat 1909 AF-A771wv]= 53,000PPPSE dERvkes w1 54,
= A E

% OECD Database(2016—2)¢] 2014 =7 7710 (GERD) & AFALE o] 343 AFu| &
tfste] A7 o AFAYALRE o] A4k

[23 V-9] F8= g d7 1% d770du] vl

<% V-8 a3 s 74 § % A0y wla >
(=+¢]: 1,000 current PPP$, =)

L A% ARA] mmel | el suw | adiag | LA

£ & (FTE) | Q7AYA 4 | Araphm) | Avaspme |, U
=4(2013) 102,200 265,911 14,838,481 145 56
od=(2014) 163,838 126,046 7,241,708 44 57
Z72~(2013) 73,393 113,217 10,665,392 145 94
UE(2014) 137,586 321,571 11,101,701 81 35
DH@-{L?L(Z(H 41,938 99,317 5,245,111 128 53

% ZFE: OECD, Main Science and Technology Indicators 2016—2
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Sh]
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72T =52 A

g AT sle] AT de) A& 4%

(1 2001—2003d3} 2011-2013d2 =F2 AxZS vlasfrs =Fo ofx.2dx A

o] Fale] o] Folxl Aoz A

o A g}st, g3t shst ok AlA 10917 oot B, #.Al e}, 7] =AY )3t
SO ZlEdT Eoks AA Hitel vla AH oz AA =97 Y

[ 2001-20033¢] AlA £5) 2011-20139¢] AA 4 |

[Z23 V-10] Seiuefe] fobd =2 AA| <5 ¥32001-2003=% 2011-2013 B]aw)
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[28 V-11] =29t Top 10% w2 A £91 H3K2001-200313} 2011-2013\
vl

(28 V-12] =852 Top 1% =552 AA 9] W3K2001-20039= 2011-20134
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[Z23 V—13] Top 10%, Top 1% ==t AlAl 9] ¥5K2001-2003W=} 2011-2013
Blar)

&L AA HFe] oF 2w A3
0%, Top 1% +=2 F7HS A A H 9

h [
2.0m), 3.4me] o2 = AH Szel F4 S} W
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=

<E V-9> 2000-2013¥7t F8 = =& AFHA F7IE
=% F Top 10% =& & Top 1% =%
sof | v g S g
- 20004 | 20134 ;g? 20004 | 20134 ,fg? 20009 | 20134 | = “Z‘L
o3 S+ o3
g+ | 13,619 | 50,388 | 10.6% | 1,065 | 4,151 | 11.0% | 71 455 | 15.4%
n| = 23%32 3399’06 2.9% |36.257 (51,217 | 2.7% | 4.305 | 6.382 | 3.1%
%32 |29,668 212’33 16.6% | 1.874 | 22,307 | 21.0% | 139 | 2.409 | 24.5%
Mzop| 5% | 66,110 96,098 | 2.9% | 7,356 | 14,550 | 5.4% | 736 | 1,805 | 7.1%
A= | 65,663 | 93.385 | 2.7% | 8.596 | 15.338 | 4.6% | 984 | 2.066 | 5.9%
a2 (7351278199 | 05% | 5512 | 6.714 | 1.5% | 444 | 740 | 4.0%
=2~ | 48,068 | 68.398 | 2.8% | 5.226 | 9.685 | 4.9% | 484 | 1,296 | 7.9%
A A A 741;’91 1’34178’5 45% | 74,335 131’77 45% | 7.433 | 13,177 | 4.5%
= | 2520 | 6.250 | 7.2% | 205 | 695 | 9.8% 19 81 | 11.8%
u|Z |19.338 | 25.065 | 2.0% | 3.554 | 4,072 | 11% | 449 | 535 | 1.4%
== | 7711 40066 | 13.5% | 371 | 4703 | 21.6% | 27 506 | 25.3%
=9 | 8866 10,776 | 1.5% | 1,052 | 1,449 | 2.5% 114 166 2.9%
et T3z | 6124 | 6.381 | 0.3% | 747 | 954 | 1.9% | 69 96 | 2.6%
a2 [11.862 10545 | —0.9% | 1,091 | 968 | —0.9% | 94 84 | —0.9%
=gt~ | 5789 | 7,148 | 1.6% | 686 | 794 | 1.1% | 60 86 | 2.8%
A A | 95,560 152’88 3.9% | 9556 | 15,788 | 3.9% | 956 | 1,579 | 3.9%
g2 | 1,352 | 5,463 | 11.3% | 140 | 564 | 11.3% | 15 55 | 10.5%
u|= | 6,203 | 10,418 | 4.1% | 1,023 | 1.819 | 4.5% | 148 | 238 | 3.7%
2 | 3504 | 22574 15.4% | 239 | 2.841 | 21.0% | 19 306 | 23.8%
Ae | =9 | 3143 | 4153 | 2.2% | 325 | 530 | 3.8% | 38 54 | 2.7%
sk | g | 2302 | 2,862 | 1.7% 316 413 2.1% 29 44 3.3%
a2 | 4523 | 4354 | —0.3% | 419 | 344 | -15%| 28 34 | 1.5%
=2 ~| 1944 | 3.099 | 37% | 251 263 | 0.4% 16 35 | 6.2%
AAA | 33,406 | 74.885 | 6.4% | 3.341 | 7.489 | 6.4% | 334 | 749 | 6.4%
= | 2188 | 5438 | 7.3% | 189 | 534 | 8.3% 6 79 | 21.9%
u|= | 24.653 | 31,553 | 1.9% | 4,194 | 5.640 | 2.3% | 498 | 739 | 3.1%
== | 5,617 | 26,353 | 12.6% | 291 | 2.380 | 17.5% | 18 274 | 23.3%
=9 [11,616|15.013| 2.0% | 1.554 | 2.589 | 4.0% | 153 | 286 | 4.9%
R o9z | 7433 | 9798 | 2.1% | 990 | 1.790 | 4.7% | 119 | 250 | 5.9%
a2 [11,923]11.328 | —0.4% | 960 | 1.150 | 1.4% | 80 139 | 4.3%
=2~ | 8380 | 10,182 | 1.5% | 953 | 1.612 | 4.1% | 70 196 | 8.2%
A A | 88,896 1285’18 2.9% | 8890 |12.819| 2.9% | 889 | 1.282 | 2.9%
g= | 818 | 3216 | 11.1% | 68 296 | 9.7% 3 24 | 17.3%
gz | 71 | 11906 17,002 | 2.8% | 1831 | 1991 | 0.6% | 208 | 217 | 03%
w T
S | % | 2,029 [16,309 | 17.4% | 206 | 1,895 | 18.6% | 13 224 | 24.5%
23 | =9 | 3,264 | 4,682 | 2.8% | 328 | 547 | 4.0% | 32 52 | 3.8%
od= | 2705 | 4789 | 45% | 354 | 614 | 43% | 38 75 | 5.4%

92 o



V. ¢elvet 7z T dF 9 o)A

= T Top 10% =% Top 1% =%
20004 | 20134 gﬁg 20004 | 20134 gig 20004 | 20134 gﬁg
2,328 2,996 2.0% 127 189 3.1% 7 19 8.0%
3,109 5,119 3.9% 355 500 2.7% 38 43 1.0%
37,455 | 76,952 | 5.7% 3,746 7,695 5.7% 375 770 5.7%
1,895 6,221 9.6% 197 505 7.5% 11 46 11.6%

16,269 | 22,099 | 2.4% | 2,521 | 2,501 | =0.1% | 325 287 | —1.0%

= | 3,171 | 26,349 | 17.7% 291 3,100 | 20.0% 21 407 25.6%

. =49 | 3,148 | 5239 | 4.0% 338 630 4.9% 34 80 6.8%
o 9= | 4,573 | 6,788 | 3.1% 530 768 2.9% 52 75 2.9%
dE | 4,752 | 5,186 | 0.7% 411 405 | =0.1% 29 42 2.9%
2,613 | 5,615 | 6.1% 318 643 5.6% 26 58 6.4%

59,023 11?’23 56% | 5,902 | 11,923 | 5.6% 590 1,192 | 5.6%

248 1,626 | 15.6% 16 133 17.7% 1 22 26.8%

14,276 | 24,838 | 4.4% | 2,181 | 3,933 | 4.6% 245 485 5.4%

%= | 1,561 | 14,041 | 18.4% 132 1,349 | 19.6% 20 170 17.9%

=4 | 3,050 | 7,087 | 6.7% 393 1,232 | 9.2% 35 154 12.1%

oF= | 4,401 | 7,609 | 4.3% 614 1,437 | 6.8% 77 194 7.4%

< | 1,786 | 3,717 | 5.8% 122 446 10.5% 7 70 19.4%

2,739 | 5,840 | 6.0% 314 982 9.2% 36 139 11.0%

40,910 | 88,520 | 6.1% | 4,091 | 8,852 | 6.1% 409 885 6.1%

1,627 110,437 | 15.4% 101 659 15.5% 7 76 20.1%
56,056 | 89,339 | 3.7% | 8,445 | 13,689 | 3.8% 991 1,709 | 4.3%
= | 2,098 |26,023 | 21.4% 152 2,182 | 22.7% 12 169 22.6%

it | ofy

e

14,318 | 20,991 | 3.0% | 1,286 | 3,300 | 7.5% 131 494 10.7%

1o 2
.l?L' o.?:
o

oL

16,356 | 24,877 | 3.3% | 2,031 | 4,180 | 5.7% 257 635 7.2%

e | H

e

14,561 | 17,102 | 1.2% 905 1,412 | 3.5% 69 137 5.4%

|
ol
[

8,836 | 12,506 | 2.7% 880 2,093 | 6.9% 115 374 9.5%

157,09 | 281,84

A A 4 9 4.6% | 15,709 | 28,184 | 4.6% | 1,571 | 2,818 | 4.6%
k= | 2,895 11,328 | 11.1% 145 807 14.1% 9 69 17.0%
wl=- | 79,604 10%’89 2.3% |11,693 15965 | 2.4% | 1,350 | 1,976 | 3.0%

= | 3,743 | 44,010 | 20.9% 178 3,684 | 26.2% 8 336 33.3%

J?L’ ol 1‘7{‘
e

Moz N

18,138 | 26,418 | 2.9% | 2,041 | 4,007 | 5.3% 194 485 7.3%

of | Jit | oM

19,992 | 26,288 | 2.1% | 2,869 | 4,605 | 3.7% 332 607 4.8%

e |

i1

21,362 122,391 | 0.4% | 1,464 | 1,747 | 1.4% 129 203 3.9%

* 93



= T Top 10% =& & Top 1% =%
o <t o =t
20004 (20134 =18 20004 | 20134 =1 20004 | 20134
ZE2A 14,103 117,742 1.8% 1,427 2,656 4.9% 115 344
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EEIWET
SEdeE =9 Z IU&3F =% 7] l-& =%
A

ul= 1,878,643 1 14,644,104 1 7.80 10
= 966,030 2 4,638,649 2 4.80 33
3= 525,917 3 4,145,462 3 7.88 8
=9 495,832 4 3,830,548 4 7.73 12
UE 388,844 5 2,199,309 7 5.66 24
RS 347,472 6 2,536,124 5 7.30 14
7| v}t 308,219 7 2,251,273 6 7.30 13
olekg] o} 294,939 8 2,068,940 8 7.01 17
294 265,039 9 1,731,869 9 6.53 19
dx 250,427 10 995,766 14 3.98 40
sF 248,251 11 1,707,831 10 6.88 18
Sl 243,989 12 1,186,920 13 4.86 31
Hehd 187,936 13 678,520 17 3.61 43
=k 179,721 14 1,626,555 11 9.05 2
2] 2] o} 145,504 15 454,540 23 3.12 49
of vk 135,558 16 652,519 18 4.81 32
29~ 130,691 17 1,279,761 12 9.79 1
£ 7] 126,236 18 390,804 28 3.10 50
ol 117,803 19 396,119 27 3.36 47
29 116,155 20 935,273 15 8.05 6
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73 2010-2014 =7bE = 139 ¥l $ 3
2010 20114 20124 20134 20144
S = 1493 =% 199 = 199 = 199 =% 199
¥ 143l ¥ )43l ¥ Q434 ¥ 143l ¥ Q&3¢

WORLD 11.19 8.31 5,55 2.72 0.56
SWITZERLAND 20.22 14.99 10.40 4.93 1.07
DENMARK 18.58 13.89 9.67 4.58 1.05
NETHERLANDS 18.73 13.73 9.50 4.46 0.94
SINGAPORE 17.00 12.88 9.69 4.54 0.90
IRELAND 15.49 11.87 8.10 3.87 0.90
AUSTRIA 16.41 11.91 8.56 4.08 0.89
BELGIUM 16.55 12.35 8.52 4.21 0.88
FINLAND 16.09 11.66 8.29 3.87 0.88
UNITED KINGDOM 16.15 11.87 8.06 3.90 0.87
GERMANY 15.39 11.60 7.98 4.00 0.87
SWEDEN 16.97 12.25 8.52 4.06 0.85
NORWAY 14.41 11.23 7.63 3.74 0.84
FRANCE 14.40 10.90 7.48 3.77 0.81
ITALY 14.22 10.59 7.50 3.70 0.79
USA 15.92 11.76 7.81 3.77 0.79
CANADA 14.85 11.17 7.39 3.59 0.78
AUSTRALIA 14.58 10.91 7.48 3.59 0.77
ISRAEL 13.95 10.83 7.66 3.52 0.76
CHILE 10.08 8.08 5.93 2.94 0.74
SPAIN 13.26 9.96 6.97 3.34 0.74
GREECE 11.86 8.77 7.06 3.34 0.73
SOUTH AFRICA 11.07 7.78 5.78 2.83 0.71
NEW ZEALAND 13.32 9.52 6.95 3.21 0.70
PORTUGAL 12.20 9.50 6.88 3.23 0.69
SAUDI ARABIA 9.71 8.02 6.53 3.03 0.68
HUNGARY 12.09 9.05 7.33 3.18 0.65
CZECH REPUBLIC 11.21 8.42 6.36 3.18 0.63
ROMANIA 5.71 5.17 4.56 2.15 0.61
JAPAN 10.88 8.45 5.75 2.83 0.59
CROATIA 8.78 6.14 5.18 2.32 0.59
COLOMBIA 8.65 7.04 7.03 2.59 0.58
SLOVENIA 9.09 7.04 6.10 2.63 0.56
POLAND 7.84 6.44 4.75 2.42 0.55
CHINA 10.55 8.13 5.76 2.81 0.54
ARGENTINA 10.29 7.44 5.88 2.37 0.51
TAIWAN 9.19 7.25 5.21 2.39 0.50
INDIA 7.98 6.17 4.37 2.22 0.50
SOUTH KOREA 9.96 7.55 5.40 2.53 0.49
UKRAINE 5.12 4.93 3.92 2.08 0.49
THAILAND 9.63 7.29 5.35 2.40 0.48
PAKISTAN 6.61 5.00 4.41 2.17 0.47
MALAYSIA 7.58 5.83 4.07 2.15 0.45
RUSSIA 5.61 4.36 3.72 1.77 0.45
SLOVAKIA 8.62 6.50 5.93 2.51 0.44
SERBIA 6.63 5.35 4.51 2.05 0.43
EGYPT 7.56 5.90 4.30 2.02 0.43
MEXICO 8.66 6.70 5.14 2.18 0.42
IRAN 7.43 5.27 3.68 1.86 0.42
BRAZIL 7.32 5.51 3.84 1.87 0.38
TURKEY 6.04 4.66 3.43 1.58 0.34
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o I/ 7| E2ATF FEL v|F(100%) > EU(95.2%) > LE(92.5%) > %22l (77.6%)
> 3(68.9%)
o m=we Z|E2ATFS SEAEAT EF FHI FFEelH, fEvEle EAT
TE(77.6%)°] & NEFAT FF(79.2%) Hro} tha o

<E V-11> 1207} =77 <Y F85 7leFT TH
ZN2ATF FF SE&NLAT =& JNETE

=7} 7]%4;—% ZNeTF 29 7]%—24 7NEeTE 29 7]%?% 7NEeTT 29

A (%) I (%) A (%)
i F7 77.6 4 =7 79.2 4 =7 78.4 4
3 F4 68.9 5 F4 70.6 5 F4 69.7 5
oJ B Ax 92.5 3 Ax 93.7 3 Ax 93.1 3
EU e 95.2 2 Ax 95.8 2 AE 95.5 2
u| =+ Il 100 1 Xl 100 1 Il 100 1

[ $2vbel 109 Hop 7| 2T $5L 67.6%~82.6%0 FEatx, S-&owar
FEL 70.0%~85.1%°l FE

O 7|z2AT FEol AR ¥
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AF FE 7 5
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= 2+(%p)
AR R -5 A Ax 81.2 Ax 85.1 3.8
o8 F4 77.6 7 78.2 0.6
Hfo] & 33 77.5 F4 78.2 0.7
VA A =2 Ax 82.6 Ax 84.1 1.5
o U & - AL - T3] & F3 76.7 4 79.0 2.3
B F4 67.6 F4 70.0 2.4
gH7g - 2| -3l oF F3 78.1 F4 77.7 -0.3
U - 2R =7 75.6 =7 76.0 0.4
al *é-ﬂ% F3 78.8 Ax 80.3 1.5
A k-2 3 -k F4 72.0 F7 73.9 1.9
i‘ﬂﬂékﬂg Jl ] 77.6 F7 79.2 1.6
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"GDP %7} = =& 4 71" 3 BA} AlAdF o7 i

< =% T2 GDPe #A A3} F8 AYPAT >

1) Ntuli, H., Inglesi—Lotz, R., Chang, T. and Pouris, A. (2015),Does research output cause

economic growth or vice versa? Evidence from 34 OECD countries. Journal
Association for Information Science and Technology.

2) Inglesi—Lotz, R., & Pouris, A. (2013). The influence of scientific research output of
academics on economic growth in South Africa: An autoregressive distributed lag

(ARDL) application. Scientometrics, 95(1), 129-139.

3) Lee, L.—C., Lin, P.H., Chuang, Y.—W., & Lee, Y.—Y. (2011). Research output and

economic productivity: A Granger causality test. Scientometrics, 89(2), 465-478.

of the

<% V-13> AgdT+ A

99



£
%
g
A
~
P
2
-
i3
R
=
R
5
)
o
Mo
=
N
23
I (o
4

T2 9im AT EREE)
O %_"—'E]—%fr T‘}GDP 4un}ldl]rectlolnal causality
u v IS8 By o 7} 2l ol x| 7
OECD bootstrap panel p N I -
1 . . GDP = =<«
) 3470 = causality analysis O =R E;;'Z\:r u?é(ggleoc}tloilrai (éalj:_s’ahty
o35, SaEelo}, ofsetdl, Bete
autoregressive
2) ol = 2] 7} distributed lag O =% 4 = GDP unidirectional causality
method
3) 257§ A Zl= | Granger causality | O =& & = GDP ¥ GDP = =+
1 A&7} test bidirectional causahty

100 e



R

(0 AA F8=9] GDPS} =& F& Asrns A5t

i
at

P87 S7h B = 5 109 ool

A <] 3

=
=

O GDP A4 10¢] =7} 5 Bepaa) Ao}

51
v

x
=

AlA 18970 = 5 1391,

S
.

% A AH(GDP)

o

| =

gk

O °

# Bla

-"'J:%—/"J:%] 1 213/ 4,5|/6|7]89/10/11|12/13|14/15/16/17[1819|20

<

2 GDP

P
T

V—-14> 20141 =& HE

<X

—ITI

=

%

\._.O_.O

5_.

]E

e
Bl

i
)

_

o) 2o}

{ 4
;TWTPA
u_antGu

%

KE
ol

HJ

i

o7

JJ'
<]

..o._

2 h=1=10=

# 4] o}

<

N
<]

e 101



O 491 1% =%e] 43149 20l BA% A3 d7Ae Felys d7u] A9
YA Fol ¢ $ 7t Aoz ¥4

[ 2006—20154
3}

rO
o
Yo
—
N
rie
S
n>4'
_LL
2
N
>
N
)
_1
0:|:
e
AR
A
Q2
-
gl
i)
2
et
He
2
e

S
r
M
o
i)
o
it
o

O AFn]|e FEI 1 AFFHA L X L7 7te] Ao ALE A9
Eolxln FAlo] ofe) FHAE FYLSE FHFo|

o A Ake] vl sk FHasl A 408 ol A3} 60t) o] Fo| Anrjel 4 AT A7} Fobx i
ghakeh Ubede] 2el=2 by dod) olde] AAATAbe 60v) o] o] 2luF

ATFA A A9 1% =EE d FEo] L e el
|

o AFaA e A LuAle] olHE ATA FAE Al el et mae) 7zl 7oA Y
Absiel Aol 4l 19 =8 Bl £ Alelel wal & Aew 24

w2 g e} wSHEe v 2dEAky
a2 2239 1S AL dutedFaty] (Ad7An], 713 LA 5 A Q)

0

A7) 8

Sh

od A 2006-2015% A9 1% =& FeAAAIE F3E FHAFIA
— A 4 1 10,04570

— ATA 01,3607

= 49 1% =& A3 A 0 2,40970

O EAMAE

— 2006—2015 7} oAb FAL-EA W A3l zE

— Thomson Reuters®] =it FH

- ATHAEFFHE(KRD

o T}f__%:llﬂol—ﬂlj
— ZA A~ 37 EA(Logistics Regression Analysis) : S3 4o A3 23S

2
o] g3ke] Apre] WAAES o5

102



V. geluel J2d e 48 % o] 5EH

Av] ARG A 1% =& AA #E

AN A 1% =& A 5

* 103



AFAe ol A4 1% =& AA #E

AT FHT A 1% =F AY HE

104



V. gelet A 2dTe 43 9 ol5 e

2= Big Science vs. Little Science: How Scientific Impact Scales with

/!*:! |

Funding
0 A&
O (&5 du] vs tlFE d7u]) du| o] AE« wj ko] tidk Aeo] g
« £5o) APE PRSI B dTHE AE
s T ATAEA F T A AT E w2
oA 2ol Bxol uel AF3 R Aol Deby
— (hepE wR Foish) AT Fol whek HaA ] FL U b4 ol obalrh

(
#e 25 ATAEAA A7) AF

— (P 3@ Feish) ] Falol wE A el JeY St el

g
r2
4
=

2

wpes) w o, threl 25tn o n) 7t

o NSERCxol 4] ed 1] & A g el dFa5e] dn] jrue| ne shots of 3
CRICL EEERPES

mlo

x* NSERC(Natural Sciences and Engineering Reserach Council of Canada) : Zjviche] z}ed )8t
L S AR

— 21d7ke] 43]ef| H A nio] (1269 ), 3}5H(1097), A EH(139™) Zoke] AF-AE¢
ATul dHelHE A
# 2002-20031, 2005—20061, 2006—2007d, 2009-2010d ©lo]E| & A&
— F7HARl A7 AH S W AFAeke] vl E 9s], NSERCE|=of| t}& 7|32
Z7hAe ) A 2ab

* Institutes of Health Research(CIHR), Canadian Foundation for Innovation (CFI), Fond s Quebcois
de Recherche - Nature et Technologies (FQRNT)

o (Fhebe GBE) AT A5k GFEE SHo] A 47kA AEE AL
- DAY FeAZA AN EE S QANY =RE g 05, OF £E P
M e TQE 3G, @Akl 5% ol4kel I SES M EE 4
SEcE

o AARTFAES] et GFHL NSERColA Be edgule) ofe] wat 57}

RE g =4, odFu|e} atA ofgFEe ofe] A3t

|

o W, ATFAEe A FAel= A7l vt B T E A XF

¥ BE g Z oA, dn)|et kA o
drul(xF)eh Aot dFH(yFH)el ez 7]27)7

o
(o]
219
ol
ol
)
rlo
(o3
fand
o3

105



O NSERC®| F7F4<ql dn]
AN E HAFA X

106

A qjgele] 39
St &34
2 we ATAEE 1A

A

o s}ep “thEe] AR

e AFAEE o Fe



d7nl A

}

T

ge Al e

1)

=
P

]_

X

A7

EREREE

A

K

i

-
K

—_—

oK
o

Z 20~30tH el

KISTEP 2010
(Jones 2010)

ek,
J

of e

2 30t FHrAER 22
[23 V-17] 9+ A =&A]7]

ATAEe] A7 Az o] FA (KISTEP 2010)+

|

: AGE AND SCIENTIFIC GENIUS/Jones 2010)

Aol =2 A7
X

Al

¥ AR

i

At
A

AFH] Aol BF5

o Fu 4dA os

W

107

44~46A)
57A
45~464),
504, 52~534
47 A

1.1474
1.57
59.6%

=

< IHA

e
o

]

AL




tehela 72T el S-S 9l 7)uk dAT
Oz 5zt AR AFAL] A x&A 74 2 A Fa8 Ax
Oz 5Wd7HC10~14) AAAATFA 109 AFn|e A&5H A 2D A 58 & ol
A dAgy 5 b Az
<E V-15> T 537 AXAFA 1e13 AFu] FA4
20104 20114 20129 20134 20144
lolgh odm) 1.95¢ 1.95¢ 1,72 1.73¢ 1.48%
O =W ohste] Aolmgde] 3pAl S8l fo] HF 51.8%¢ HbH, 30t o]d Aduyd
o] A T &2 38.8%° EFste] A A gl M Ax
<X V-16> Iy 49A Wg d5E A7 Udx 3
] of 4] i} o 1)
T']i" 7Y = q.]i N o) X —,7;_] P /sa]o .
T Y T TALA | A F (2 91) T3 & Hes
30t o]s} 8,947 3,472 7,568 2,628 38.8% 5.0%
40t 26,343 15,033 36,998 17,760 57.1% 34.0%
50t 29,411 16,175 39,670 26,414 55.0% 50.6%
60Tl o] A 10,703 4,384 8,642 5,382 41.0% 10.3%
A 75,404 39,064 92,878 52,184 51.8% 100%

) A AP

O]

R

2o wls) 20-300) @ ATFAEE] FrAATA LAY

o] Az

F ATA BEAME 4048]ke] 67%A R FHATALAG Fel ATAE 40

Al wluko] 26.7% % Hubo]| X u]H

(29 V-19] $iuvet 98 A74 8%

108 o



(28 V-20] ST EAe] Fod A8 A7A B

'14.1)

D ZU(35.7%) < #9(64.3%) (RFE3)0 EE3|,

A 7HA] )

<
il

]

'16

T
.

O A47bs dF(15-644)

o

A

o)
ey
N
]

i

.?_

o

W 2025W 7} x| 7] 2ol FHof

of m=

~o
K

K
2k
ey
ey

wjr

3

63,730"
}

L=
| .

AR Ao 7
of

&

74] ol

1L

;O_l

;é\

Zlo® 9

5)
=

T ldo] oF 35100% L7} B&

Mot ol

]

9]

e &

AEE

=i
=

109



1

V—-17> 201691-2025d 3}

<X

QL [ap] Lo o0 (@]
AT 0 O — o0 o L D o0 M| M — | < (@3] — O | O O 0
NN oI T NS g DR O DRI N T Ao~ QIOIMOoOiIxr  ©iMm| S Qi Timia
| |8 i Nis|Q RN TG VsV i S| w02 S g iR il B S i
i o — T i~ ™ N oS im — i A S [ R R = ™ ~t
BT _ - — _ LT R R I E A AT B B B
Ho
) o ol 0 > o © N D~ AN D <t i
o Lo i b~ o 0 O — 00 [ — — 0 | A 0 O |0~ << © el
CEsagcs=2g i I I e=eeIsasdIsaagaaed
_,]_NONIO_%NS_MSZ_%647M534nﬂu421911Q1uMw4M%M6
~X
rm
<t i o0 M <t (o} 52 O i~ Lo [SREEERS <t O
LO 00 b~ O | D~ (@] b~ | Q0 c Lo | 00 A < | 0O | © O b O 0 | D o0
Pl glsgerasmliegdiisgadsrgPsegena s’
_,]_uOZlOl%BH9B620%334%912ww32w41w%527wm5
)A
—_ —_ — —_ —_ —_ —_ —_ —_
~ ~ ~ ~ < ~ ~ ~ ~
o x| xX o O X XK K X WX x| W < X | W <X
WO T F R A o CO R I e - R I e e R e GG | G
el o e o e o el o el
—~
ol . _
mk < o R 5
iOHT .QI _ﬂ]_,hoxlm_ﬁo EEX _le o_u_
— - _ H - ; : -
XLzT R u? imﬁ g B o T
Ho g {F ™ N
~
iom_m iRl el
—_— —_—
" K= Ho =

110




V. gl 7l 2o @

AF AF .
e e 3} AFEF AF5a TE-TS
] B3k A} 2.46 1.36
A} 5.81 2.54
o 1 ]
ESPA 1.76 0.25
ukx} 0.65 0.25
) Bk} 0.77 1.14
A
. sk} 15.70 13.04
A} 7.49 3.07
uhx} 2.31 1.80
] B3k A} 11.74 20.21
sk} 63.19 66.33
e Al A A} 18.51 9.97
ukx} 5.09 4.00
7 B3} A} 0.00 0.83
51
- sha} 10.53 11.99
A A} 4.19 2.28
ukx} 1.39 0.84
) Bk} 0.42 1.49
. Bk} 12.69 19.53
s
2 A} 4.70 3.98
EIPA 1.02 2.48
PSR AN 3.14 1.09
sk} 8.61 4.95
7)e}
FSPA 4.33 0.25
uhx} 1.30 0.11
3k} 16.75 25.95
g]g_ A_‘}/\]— 34.31 22.79
EIPA 17.73 13.98
) F-3k A} 49.66 47.50
) sk A} 46.21 44.78
Eda-3
A A} 5.94 4.52
o] o} nkx} 1.04 3.32
A od k) 8.56 15.54
ofa} A} 3.78 3.27
EIPA 1.33 2.01
7 B3} A} 94.79 99.22
A
A sk} 35.32 33.19
A A} 16.93 5.37
uk} 2.85 3.35




7F. A4 (Bottom—up) 3 3+&F A (Top—down) 74| &

(] oAate] Aol Adz} ololr]ofo] 7|HFS F AFakA] (Bottom—up) A4 Y RHus
5t&A (Top—down) ATFA Lo vFo| =

o
1=

O =7td7ohdabsdoll A 74 T4 AaFA (Bottom—up) 741 BlF2 39%
o F9 FAH M (Top—down)a AFA(Bottom—up) HIELS 6 @ 4%
72 AT N A = AFgEA]l B)Fo] AuES okl b3

O 7| Z2AFHA(47.0%) Bt 58(73.8%), NEH(60.7%)ATF5+A o] AFakA] o u| % o]

235y o =&
(2% V-21] 8 HAHE HA [2¥ V-22] d/ddAE HA
O o]l FAEZ wwstH wEFe} FAVIHA, BRAFAEI A nvlFe] =1
g F-= AFeFA] v Fol| 29.1%% F-HHtol nE
(k9] of 9)

[2% V-23] &8 24 va
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<E V-18> 20150 F& HA Q7AURAE AFA/sA AY WY

F-xvg AT A Al (XA FR) AFA (A3 EY)
HES 0 4,173
& 4 169 0
3HA 169 4,173
HES 10 0
=71 o A % 65 0
7wk 348 0
A 423 0
HES 272 291
TEIEHF 7N Wk 3,611 211
gHA 3,883 502
HES 98 69
J)ap 4 671 0
7N 23 9
37| 792 78
HES 81 45
. %9 234 223
FEEAAET 77%‘;-} 896 302
3HA 1,211 570
HES 3,241 54
205 4 1,238 0
)| Wk 320 0
3+ 4,799 54
HES 1,802 2,992
o 2l 2 2 51 5 0 4 3,906 2,030
7wk 9,032 1,026
gHA 14,739 6,048
-5 34 49
EARAT gHA 34 49
-5 4,959 2,139
2ked & A A - 7N Wk 10,235 6,656
3HA 15,195 8,795
PO s 875 8,499
gHA 875 8,499
HES 1,207 0
ok -5 1,201 16
Hsaby 7 645 171
HA 3,052 187
HES 60 0
s =& 243 48
s 107 35
3+ 410 83
54 45,581 29,037
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() 82370 AFedel F o] 0%9) Fodo] 80%el Futale] ATeieist o
o] B Frbo] uls| FEg HY

O NISTEP®| #to]d2m(2012)9] Aol W2 g2 v]Fo] 0% A3
o o

Eolsal deu, 9%elds AAsE AT vF

o o
A7 Fope] thefye] Fa FrhEe ule] B35
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L
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<E V-19> Ho

& F

of(MAHE R =)

=) & 33

o =
T

<23/

33}

3L
o

g

T
At/
x| 778k

B 7|5t

7]

Ay

&=

33}

A A | gh=

A Al

&3

A A

@3

Al A

3H3 | Al A

@3

A A

@3

A Al

13.3] 9.0

3.2

19.0

11.3

10.2

6.9

2.3 | 4.9

4.9

22.3

17.4

30.9

13.11 9.8

3.1

20.7

10.4

6.8

3.5 | 4.9

6.2

22.7

14.3

31.4

12.8110.5

3.1

17.3

10.8

12.8

7.4

2.215.0

4.4

22.1

14.3

30.1

12.9110.3

3.0

14.7

10.7

10.3

7.2

3.5 5.1

10.5

22.1

12.7

30.4

13.0] 8.9

3.1

15.8

11.1

16.6

7.2

0.5 | 5.0

5.1

22.4

11.0

30.4

13.0] 9.4

3.2

13.9

10.9

13.3

6.7

2.7 15.0

5.4

22.8

8.6

31.4

12.9| 8.6

3.1

14.2

11.9

16.1

6.5

1.8 | 5.0

7.9

22.7

12.5

31.3

12.81 9.9

3.3

15.1

12.2

17.3

6.8

2.1 1| 4.8

7.9

22.4

10.4

31.2

12.91 9.2

3.4

16.9
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15.8

6.6

0.9 | 4.9

7.9

22.5

11.6

31.3

12.8] 9.1

3.5

18.3

12.3

14.7

6.6

1.3 | 5.0

7.4

22.3

10.2

31.1

12.8110.7

3.6

17.3

12.6

16.7

6.9

1.4 4.9

8.6

22.0

11.9

30.7

12.9110.5
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17.4
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15.4

7.2

1.8 | 5.0

8.5

21.7

11.9

31.0

13.11 9.5

3.9

22.8
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14.7

6.9

1.5 5.1

7.2

21.0

12.0
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13.2] 9.1

4.0

21.7
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16.2

8.4

1.4 5.2

7.3

19.7
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30.1

13.5] 9.4

4.2

20.0

12.5

14.8

8.3

1.0 | 54

5.9

19.4

20.7

30.3

13.6| 7.9

4.3

18.1

12.1

14.1

7.9

1.6 | 5.1

7.8

20.9

19.8

30.1

13.1]10.0

4.3

19.3

12.3

13.5

7.8

1.6 | 5.1

7.6

21.4

18.4

29.6

12.9] 9.7

4.4

18.0

11.9

14.1

7.9

1.6 | 5.2

9.4

21.5

19.2

29.7

13.0] 9.8

4.4

19.0

12.2

13.9

7.6

14|54

10.9

21.3

19.5

29.4

12.8(10.1

4.5

14.6

11.9

14.4

7.9

1.6 | 5.5

12.4

21.1

21.0

29.4

13.1/10.5

4.7

16.3

12.1

13.9

7.8

2.2 |57

12.2

20.9

19.8

29.0

12.9110.3

4.6

16.4

12.4

14.3

7.7

24|58

11.4

20.6

20.0

28.9

12.9110.3

4.8

15.0

12.0

14.4

7.8

24159

11.4

20.3

21.1

28.5

13.2] 9.6

4.9

15.4

12.1

14.3

7.7

2.7 15.9

10.8

19.9

21.0
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13.1]10.1

5.0

13.2

11.9

14.8

8.0

2.4 158
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21.3
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11.7
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5.3
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2.3 |64
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V. ¢elvet 7z T dF 9 o)A

el
<HE V-20> HAATAA LA FEFd e 2 AQE
T 2011 2012 2013 2014 2015
o] &3kl 9l A g1t ed 7u] 52 51 48 44 49
dEing A5 21.4% | 29.7% | 31.6% | 24.4% | 37.6%
A G H AT 51 53 56 54 52
A1 %] o - &}
AR5 52.0% 33.5% 21.4% 23.1% 23.4%
AT H AT 163 164 159 155 152
TAATA
AR5 18.4% 11.4% 9.9% 23.6% 21.6%
A F H el T 736 687 688 704 700
2| o] ol - &}
AR E 13.5% 6.6% 3.0% 6.8% 13.2%

[23 V-27] AdDTFAA LA Fdd70 " AAE Fo
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O $elvetel Al zd Aol 448 v, d23 nad o axd 55
o 3 AFEE v, AR} v T w) HAE FFEoIL HE 517 AP ES WE Zo
xh;H o=z ;ch;j]
<E V-21> MA7|2dFAE Y AAE
T 20114 20124 20134 20144 20154
3H=+(2014) 24.5% 24.0% 22.4% 23.0% 26.7%
dE(2014) 28.1% 27.9% 27.0% 26.6% 26.2%
u]=-(2014) 22.0% 22.8% 22.0% 22.6% 24.0%

% AF: FFAFAg AA EA(2016), Merit Review Process 2015(NSF/2016), 3}3tedFn|

vt A7AERAE Hd 773

71z A7t

o
E
%
Iz
i)

O 7t Al ol A A7l AE H A7 3k
HaFRols ZAxur L83 n 7

O 7)1ZE(38.4704), £4(40.670L), WL (27. 1702 E 71E2AT A 9 HF o F7]7o)
AT AE HaFrols 3.870Y ARG SgATHTE 2.270Y B

(23 V-28] dAPierciA Y B 77|zt

o FAY AFetAE Hd A77IZtE vlaskH &) oAb,

AT B AFRAC] vla AT W&, FER BAE, BA
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V. elvte xedTel 4% W ol

ool

<% V-22> BXdE A7/UddAE HF dT77|%

A 7| & & 7t FAH 7| & -8 s
A 34.6 39.8 35.9 W 24.7 0.0 16.0
TR A 9.9 20.6 10.0 H 75 x5 36.6 48.7 47.7
=71 ghA A 36.5 31.9 30.6 Ahe] A 59.4 45.8 47.3
TETER 30.8 43.3 42.3 TR AR 40.4 39.7 33.7
7147 39.0 37.6 32.2 | AFoFEAA | 375 33.3 30.1
FHEMER 45.3 37.5 36.4 | AxHEASAE | 46.7 41.6 43.3
FEXNEH 39.3 36.8 39.3 o719 H 0.0 23.4 14.7
3 A 44.5 71.0 39.8 E3) 3 4.0 4.3 4.3
3hA SR 27.6 42.5 26.0 3| o 7 A+ 67.7 52.2 46.7
EE e e 43.4 45.0 35.4 3y A A} 2] - 11.8 20.3 19.3
w9 Aked A 35.8 39.6 44.6 $H74 - 35.8 38.6 49.1
WA Ak 41.1 46.1 40.8 A A| = 38.4 40.6 27.1

il 7|27 WA A A7
O Aol oA 43t Fbel wlel TP Ao v F
<

O) SrhATA Aol 7| 2ATEA SAle] BT nlFo] B el ula) ArhEow

ofo
o

N
o AEM AA FohAFA Al A o] BE/S AT u &S W FEAT < $EAT
< ALAT MR NEATE Bl gl e

© F ol Hin] S/l ulEe 7| E=AT7E 17.1%2 A ko] At el

ilhid
B

<Z V-23> F7tdTAEA oMY SE/A A TH v

2012 2013 2014 2015 = Rin

HEX R 12.6% 13.0% 8.8% 34.1% 17.1%
AT 30.3% 28.8% 23.6% 40.2% 30.7%
7Nkl 39.8% 42.1% 36.6% 57.7% 44.0%
A 27.6% 28.0% 23.0% 44.0% 30.7%

O F A F u] FE/HATN ) wE S A 2AFIY 41%2 AA BT 1/4 FE

E,—ﬁ], 7HHEI'°13?'%7“”0“ H]EH/\’]—E— 1/7 ér‘i“)ﬂ %37/]'
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S 7 Al £HE 9

R8s

PP AT

ot

<E V-24> I7tdFNEAG A A e TE/A"gAT FA F vE
2012 2013 2014 2015 - Ein
MEXES 4.0% 3.2% 2.1% 6.9% 4.1%
SgAT 14.2% 13.4% 13.1% 22.2% 15.7%
7Nk el - 19.5% 23.7% 22.1% 43.6% 27.2%
A st 12.6% 13.5% 12.4% 24.2% 15.7%
O JYATo FaoAdH} AFY 4bske g A ik TR s b I P
7| 2ATF A Well A ©hE AT v]Fo] A 2 3} 7|EL® 247t 82.9%, 95.9%
T

[2¥ V-29] d7=AE d=/4gd70 »&

[123 V-30] d7=AE S5/d8d+ FA vE
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V. ¢elvet 7z T dF 9 o)A

(] F7td 7R ar gl el A FAFHEATE 0.5%(23270)E 4954 B3l o]F 7|
Z2AF 949 A= 15474
o A FE/AgATFY AT} AFv|=E 20124 ol F FA

NE2ATHAE hd e FAY

ol
k1
%2
|o
a
°
ol

<X V-26> A7HAE IAFY dvl/AAT R

-
He

20124 20134 2014 F3HA
Agd | A7y | Ag | 78] | A | 98] | AF | 9]

MEX R 376 1,641 284 2,160 154 1,497 814 5,298
SgAT 217 1,874 139 1,419 105 972 461 4,266
7| el 239 2,419 237 1,731 210 1,586 686 5,736
7] et 36 292 40 219 26 301 102 813
3 868 6,227 700 5,529 495 4,357 | 2,063 | 16,113

O A g dd -4 (IMD) o] AAAAHEA 5 4k

2010 o] % A& o= et

ol

F 7 A AY Ax 3=

gul = fu

(2% V-31] 48 7be] A4 ALHE Fol
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V. g2l s zadTe] @3

Ab A AT Fu AR R ATAY AR
Felvteke] of=)l ATA vES W 92 FECE S AFA div] oF 1.3%cl
=

O FQ AAFES AFNE S 2w EAAE NWsta, 53] A= E TAHLE
kgt a5
© Franzoni et al.(2012)°l] wh=™ 2]=ql n|&o] 7P £ F7khs 29 AR 56.7%°
2 o] 5 ool AFAE F 36.9%7F FUEAICE I FTLet Eks] A 1Y
5T
O gt e W ATE A AF Fe A=l v oF 1.3%E e 3+ FE
% 9ol AF F3H(2014) @ WF(2,6647), AT(3,195%)
<& V-28> F8=9 ¢=el AFA v&
b | swney | FRL 3 A F2 BRI 2 NF(%)
A9~ 330 56.7 =4(36.9)
7)ot 902 46.9 d=(13.5), »|=(13.5), 5=(10.9)
sF 629 44.5 g=r(21.1), F=(12.5)
| = 4,518 38.4 ==(16.9), ?1%(12.3)
29 = 314 37.6 59(11.9), 2 A}(10.2)
of 1,205 32.9 =4 (15.2), ol=eleb(10.4)
R R=R== 347 27.7 =4(14.6), ol=elel(12.5)
=9 1,187 23.2 -
Gl 206 21.8 = (24.4)
7] o 253 18.2 =9(15.2), T~ (15.2), ol=&elo}(13.0)
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enl= 7|2l WAnld 58 3k 7k o
<E V-32> Yo}z A+ 3 I F F83 &5
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Findings of the FASEB Survey on Administrative Burden (FDP/2014)
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g0l = o} oA ez o} jste] AT B o,
J_,E__

bl n] A2l 78% 7 FPA (A AA) AN 2 6.9%70] mfA|Y AR (14, Hhatel T

O 2+ S7pde osh 9 gio] Afgeizde] Zet ujae] A o 2lutet A
et m v (81.5%)S 2Ed o FEANA JEET} =&
# 4dA st 18971F FE357), Mg 1547)
<E V-34> F8 = Wit A7 Az dF
T8 of 3 9] 71 7| et FARE | AAA
2014 6.7% 0.7% 11.2% 1.1% 80.2%
e 2013 7.4% 0.6% 12.3% 1.6% 78.1%
2012 5.8% 0.5% 11.0% 1.4% 81.3%
2011 6.6% 0.4% 11.0% 1.9% 80.2%
2013 23.6% 1.5% 4.8% 7.5% 62.6%
v =t 2012 27.4% - 5.2% 7.8% 59.6%
2011 25.9% — 5.0% 7.8% 61.3%
2014 43.6% 0.1% 2.6% 0.9% 52.8%
YH 2013 46.9% 0.1% 2.5% 0.8% 49.8%
2012 47.4% 0.0% 2.5% 0.8% 49.2%
2013 - 5.4% 14.0% - 80.6%
=d 2012 - 4.8% 14.0% - 81.2%
2011 - 4.1% 14.0% - 81.9%
2013 4.0% 3.7% 2.8% 1.2% 88.3%
=z~ | 2012 5.2% 3.4% 2.7% 1.1% 87.6%
2011 4.7% 2.7% 2.6% 1.1% 88.9%
2013 3.9% 15.3% 4.1% 13.8% 62.9%
of =+ 2012 3.9% 14.8% 4.0% 14.2% 63.0%
2011 4.0% 13.0% 4.0% 13.9 65.1%
2013 - 0.6% 33.8% 5.3% 60.3%
= 2012
2011 - 0.9% 35.3% 5.1% 58.8%
% A5 337 X E(NISTEP), OECD “R&D Statistics”
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O AR AFUF NEATHA A £ A9 107 7)he] F 7)EATH] Y 349%F
A

T (Ar212071 73] AA 50.7%)

<% V-36> dF HofH HX R&D FA v|E

&9 EE: eviaiiue e
1 Al st 218,207 6.1%
2 2l st 212,734 6.0%
3 7| =3 aked -2 166,738 4.7%
4 = etrl AT 107,064 3.0%
5 o A off &t 101,316 2.8%
6 Elam e 100,599 2.8%
7 A= R=ko 92,717 2.6%
8 A AE Al AT~ 87,029 2.4%
9 Elasatia s Rt 86,079 2.4%
10 7t G AT & 72,073 2.0%

g 1,244,560 34.9%

B AT BE(1,15470), 71 EAFH] FH (3256692 )

AT8E 71 2AFA A 3 dish Abg] 1071 7]3ke] F 71212 57.6% %
T3 (A2 2070 tiste] A 74.0%)

<E V-37> 7|2d7wA A 59 49 107 o

&3] A77)3 evaaiine 0%
1 Al st 218,207 12.5%
2 EaL e s 212,734 12.2%
3 o Al o ¢ 101,316 5.8%
4 i e | 95,148 5.4%
5 iyt 92,717 5.3%
6 A <+ 3 8 69,730 4.0%
7 gk st 67,408 3.9%
8 H-ake st 58,646 3.4%
9 73 3 o &t 46,119 2.6%
10 73 F e 5t 43,875 2.5%

A 1,005,904 57.6%

% & oaR(2237)), 712 T 2o (1£274599 )
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o 53| 7|2AFA 5 A2 A A A9 107) tiste] A A2 46.5% 3
# o B3Rl 2 AR > E AR 2 245 £ AN AT 53, 2] dTAe] B9 4kl
370 tiste] AAL 60.6% AA]|
<3 V-38> /7|2 AFA A9 107 ost
S o] ZA| o|Fafelz|&=| AlXAFA FA AT g &} A AT
g o] A~ 3k
HAF | ggn) | ws | Q7w | wE | A7) | wE | Qe | ws | T
A& | 1,520 | 16,571 | 5.7% | 10,885 | 7.6% | 48,152 | 12.4% | 17,799 | 31.4% | 93,408
AAY | 1,392 | 13,678 | 4.7% | 7,549 | 5.3% | 33.375 | 8.6% | 6,410 | 11.3% | 61,012
ZEd | 1,062 | 12,308 | 4.2% | 7,000 | 4.9% | 23,582 | 6.1% | 3,030 | 5.3% | 45,920
KAIST | 520 | 3.655 | 1.2% | 4,874 | 3.4% | 25,288 | 6.5% | 10,160 | 17.9% | 43,977
AT
1,032 | 12,057 | 4.1% | 4,788 | 3.4% | 19,205 | 4.9% | 1,040 | 1.8% | 37,090
ghoku | 849 | 8,463 | 2.9% | 3.841 | 2.7% | 17.459 | 45% | 748 | 1.3% | 30,511
o) | 912 | 12,488 | 4.3% | 3,503 | 2.5% | 11,291 | 2.9% - - 27,283
ABo) | 888 |10.731 | 3.7% | 3,989 | 2.8% | 11,899 | 3.1% - - 26,618
X
9 257 | 2,223 | 0.8% | 2,431 | 1.7% | 13,989 | 3.6% | 3,925 | 6.9% | 22,567
As|t) | 911 | 8159 | 2.8% | 4,272 | 3.0% | 8.893 | 2.3% - - 21,324
(421 10) | 9,343 | 100,333 | 34.3% | 53,134 | 37.3% | 213132 | 54.9% | 43,112 | 76.0% | 409,711
A A | 41,421 | 292720 | 100% | 142,500 | 100% | 388295 | 100% | 56,736 | 100% | 880,251
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() %4 eJZE7} NSF 48 % dF9548 /e 7 2d7E Adshs g

2000 o] F v 7 FAY Zet A M 7| E2ATE AE

7]z dTFe et AP ALsty FrHd A HEe] slxEn ks 8 7F A7) s A
7N Z2AT FAY F9A S Anst= AE wa
% NAS Rising above the Gathering Storm(2005) : 7| 2T, &, Fstwso 7s Ax

ACI(American Competitiveness Initiative/2006) : 7| 2T 4bS &5 10d 7 2vj & S H
ACA(American Competitiveness Act/2007) : W& A A3 A 73}

NEATIE FAAAE Aol 22 Adel dA AAL 9 Ao Q)

v A (2015) 0 A Zlzd Tl R AAFL FEe] A=A FA AR

n e F£8 7|E AF7|BE(NSF, DOE, NIST) 9] o4k 2 x4 zx|&A Sy Fx|
AFFAl 71 2T = FE NSFF NIH, st842 DOD, DOE 55 &8 =2 A
AaFAl ) 91 (NSF, NIH) : xS o] Akt AFahA 5ol ZAHskd 2
st&kA A1(DOD, DOE, NIST) @ §Atoket 555 213 7|=d74d

n|=o] 7|2 oAb A A 23.7% FF
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— Z 2% ul2f
pre—proposal &% 7}%
— du] AYAM= F FH A
A AIE S F S
— Full proposal A& Aol u|| «Invite/Not Invite Decision :|— E35+= g : XX, 78k
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— NSFellA AAE, AlE 75| Decisiongs ¥ 7% & A3 | AY, A+n AIPAE, x|
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S W2 AL EF 2 AFA
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o 7} AAke At A e A 2E Abale] BobRtel 3-10% 2] NSF ol 3-8 7hA7)
AIAb % Program officer7} %% HE

o ATAZAME ‘et AH 7 (Merit Revies) IS #Ax 7}

— ek A EAR  pU W A4S Ane] BE b, AFEA FAe B
g zZedEd FAE 2ase) Bl AT 1

- gEggote Z1ES 201319 19 142 AGEo] Ab3l8 TR B BAY
AR BEA AT BFo] I o] AT A4 olae] Ane] AvtuF FVE
o =

B3 55 AYATA AF S Bk

S o AE A 5 A, 4FE AT HakA, 7] EA Aol
Avh} 2489 ofofo] Ego] HEAE B}
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