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<H 2-7> 371'H GDPLiH| Z=MX|¥ H|E

A 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
E=RE 012 | 013 | 0.19 | 0.18 | 0.17 | 0.17 | 0.16 | 0.14 | 0.13 | 0.12
LA EEZ|of 0.11 | 0.10 | 0.18 | 0.12 | 0.15 | 0.15 | 0.15 | 0.16 | 0.19 | 0.19
H 7o 0.11 | 012 | 0.12 | 0.13 | 0.14 | 0.14 | 0.16 | 0.18 | 0.18 | 0.21
FH Ltk 018 | 0.18 | 0.19 | 0.18 | 0.13 | 0.13 | 0.13 | 0.13 | 0.13 | 0.11
S 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
=&t o} 0.00 | 0.01 | 0.04 | 002 | 0.03 | 0.03 | 0.02 | 0.02 | 0.01 | 0.01
M= 0.03 | 0.05 | 0.05 | 0.06 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.05
dot3 0.00 | 0.00 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.03 | 0.03
=ZA 027 | 026 | 028 | 028 | 0.28 | 028 | 028 | 0.29 | 0.29 | 0.28
=t 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
& Ite 0.16 | 0.17 | 0.12 | 0.13 | 0.16 | 0.15 | 0.09 | 0.06 | 0.06 | 0.05
ofolsal = 0.00 | 0.04 | 0.05 | 0.06 | 0.06 | 0.06 | 0.06 | 0.11 | 0.11 | 0.12
ofal = 013 | 0.15 | 0.16 | 023 | 0.28 | 0.27 | 0.25 | 0.15 | 0.11 | 0.18
O| &2 ot 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.05 | 0.09 | 0.18 | 0.20 | 0.16
U= 0.07 | 0.07 | 0.08 | 0.12 | 0.13 | 0.11 | 0.11 | 0.12 | 0.11 | 0.10
sh= 0.14 | 018 | 0.19 | 020 | 0.19 | 0.18 | 0.13 | 0.13 | 0.13 | 0.12
2| FotL of 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.02 | 0.03 | 0.02 | 0.02 | 0.03
HEe= 013 | 0.14 | 0.13 | 0.15 | 0.15 | 0.13 | 0.17 | 0.16 | 0.14 | 0.15
TAHE 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01
290 0.05 | 0.05 | 0.05 | 0.05 | 0.07 | 0.10 | 0.12 | 0.13 | 0.12 | 0.11
Z=tE 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.02 | 0.02
X2 8Z 0.09 | 0.10 | 0.09 | 0.09 | 0.10 | 0.11 | 0.11 | 0.12 | 0.17 | 0.20
& 2H}t7|of 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.08 | 0.03
& 2|4 o} 005 | 005 | 0.09 | 0.09 | 0.10 | 0.12 | 0.11 | 0.11 | 0.10 | 0.10
A5 2l 0.03 | 0.02 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03 | 0.08 | 0.03 ..
A9 &l 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01
B 7| 0.04 | 0.04 | 0.04 | 0.03 | 0.04 | 0.05 | 0.06 | 0.06 | 0.09 | 0O.11
g9= 0.07 | 0.07 | 0.08 | 0.09 | 0.16 | 0.21 | 0.22 | 0.25 | 0.29 | 0.33
o= 0.06 | 0.06 | 0.07 | 0.07 | 0.07 | 0.08 | 0.08 | 0.10 | 0.11 .
EU B 0.07 | 0.07 | 0.07 | 0.07 | 0.08 | 0.08 | 0.09 | 0.10 | 0.10 | 0.10
OECD &« 0.07 | 0.07 | 0.08 | 0.08 | 0.09 | 0.09 | 0.09 | 0.10 | 0.11 | 0.12
A& https://stats.oecd.org/Index.aspx?DataSetCode=RDTAX (ZA 2022. 12.10)


https://stats.oecd.org/Index.aspx?DataSetCode=RDTAX

[A3 2-3] 7712 GDP CHH| H|E(%): 7IY R&D U MIH| X|/S It HE of &

0% g5 035 D55 432 g
”?nsx"uw
JPﬂmussnss 55 g
0. 53

| ||‘ 0L g s

.40
|l‘l||\| I
L=} "IJ m & =) = ]

g
)

TN i

™

L 71—

o
=

- El RO

7l (]

2| L C}
“ I 21

_"|-

2SO0 —

{712 —

. =)

BIEHOF -

-

2 —

- =

@ —
Hot = g

e 2o
= L
= o H}F| O
OF
=a

= EHH L

[

LI'

Xt&: https://stats.oecd.org/Index.aspx?DataSetCode=RDTAX (ZA 2022. 12.10)

O =9 t7d/T4719 Hd R&DFA gk Al =1«
o =7HE thr|dH} T471 e R&DFA] ik AAIAY &2 AolE EY
- =] T R&DTXMI gk AAAY =22 10915 2AAst] S=(119), &6
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<HE 2-8> OECD = 7IE tf7|H/527|H = MIX|| H|E (20219)

=7} 719 &9 2021
. EPSIS 0.21
=T h7| & 0.1
EPSI 0.17

== Ealot B 017
47| 0.16

a0l TEES 0.15
eI 0.31

e th7| 0.13
o 54709 0.35
= 7|4 0.35
o £2719 067
=& of 7| o 0.33
= eI 0.21
- H7| ¢ 0.21
EPSI 0.07

Ant= B 007
o EPSI 0.37
e i 7] & 0.37
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=37 g S8 2021
o =27 0.19
e CHo| 4 0.19
=479 0.29

ae|A =
| B 0.29
_ PSS 0.18

572 S
= Bk 0.19
= SA7|9 0.42
=T o7 & 0.3
orelal = EPSILS 027
== o7 & 0.27
olealof EPILs 0.2
= CHo| 4 0.2
ol EPILs 0.2
- 7| 0.17
_ EPSILs 0.26

st =1
= 7| 0.02
=479 0.31

alE S
| oot 7| o 0.31
= A & S| Y -0.01
seTed 7| 0,01
A= EPSIE 0.06
7| & 0.06
etate =279 0.39
- 7| 0.15
P I 0.18
= 7] 0.18
o 47| 0.22
=240l TEIES 0.22
. =279 0.0
- ol 0.22
e EPSIE 0.39
+FTTE 7] 0.39
471 0.55

& 2H}7|0 =
710k TEIES 0.55
=479 0.21

22| o = :

o B 021
ol =279 033
== h7 ] 0.33
s 547|¢ 0.11
- 7| 0.11
oin 52709 001
=T 7| & 001
el =279 0.06
of 7| 0.06
o =279 027
&= TEE 0.12
=479 0.07
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1. WEF (World Economic Forum) TThe Global Competitiveness Reporta
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3. OECD MSTI ™ain Science and Technology Indicatorsu
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Gross Domestic Expenditure on R&D (GERD) at current PPP $
GERD in national currency (for euro area: pre-EMU euro or EUR)

GERD as a percentage of GDP
£ GERD at constant prices and PPP $
oA 7K e & X} GERD, compound annual growth rate (constant prices)
GERD per capita population (current PPP $)

Estimated Civil GERD as a percentage of GDP

Basic research expenditure as a percentage of GDP

Total researchers (FTE)
Total researchers, compound annual growth rate
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Total researchers per thousand labour force
Total researchers per thousand total employment
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Total R&D personnel (FTE)
Total R&D personnel, compound annual growth rate
Total R&D personnel per thousand labour force
Total R&D personnel per thousand total employment

7|

o1 77} 2= K}

Business Enterprise Expenditure on R&D (BERD) at current PPP $
BERD in national currency (for euro area: pre-EMU euro or EUR)
BERD as a percentage of GDP
BERD at constant prices and PPP §

BERD, compound annual growth rate (constant prices)
BERD as a percentage of value added in industry
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Business Enterprise researchers (FTE)

Business Enterprise researchers, compound annual growth rate
Business Enterprise researchers as a percentage of national total
Business Enterprise researchers per thousand employment in industry
Total Business Enterprise R&D personnel (FTE)

Total Business Enterprise R&D personnel, compound annual growth rate
Total Business Enterprise R&D personnel as a percentage of national total
Total Business Enterprise personnel per thousand employment in industry

Government Intramural Expenditure on R&D (GOVERD) at current PPP $
GOVERD in national currency (for euro area: pre-EMU euro or EUR)
GOVERD as a percentage of GDP
GOVERD at constant prices and PPP $
GOVERD, compound annual growth rate (constant prices)
Percentage of GOVERD financed by the business sector
Total Government Allocations for R&D (GBARD) at current PPP $
Total GBARD in national currency (for euro area: pre-EMU euro or EUR)
Total GBARD at constant prices and PPP §

Defence Budget R&D as a percentage of Total GBARD
Civil Budget R&D as a percentage of Total GBARD
Civil GBARD for Economic Development programmes (current PPP$)
Economic Development programmes as a percentage of Civil GBARD
Civil GBARD for Health and Environment programmes (current PPP$)
Health and Environment programmes as a percentage of Civil GBARD
Civil GBARD for Education and Social programmes (current PPP$)
Education and Social programmes as a percentage of Civil GBARD
Civil GBARD for Space programmes (current PPP$)

Space programmes as a percentage of Civil GBARD
Civil GBARD for Non-oriented Research programmes (current PPP$)
Non-oriented Research programmes as a percentage of Civil GBARD
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Civil GBARD for General University Funds (GUF) (current PPP$)

General University Funds (GUF) as a percentage of Civii GBARD
Number of "triadic” patent families (priority year)

Number of patent applications filed under the PCT(priority year)
Share of countries in "triadic” patent families (priority year)
Number of patents in the ICT sector - applications filed under the PCT

Im
Qb

Number of patents in the biotechnology sector — applications filed under the

PCT
Export market share: Pharmaceutical industry

Total imports: Pharmaceutical industry (current prices)
Total exports: Pharmaceutical industry (current prices)
2= o Trade Balance: Pharmaceutical industry (current prices)

Export market share: Computer, electronic and optical industry
Total imports: Computer, electronic and optical industry (current prices)
Total exports: Computer, electronic and optical industry (current prices)
Trade Balance: Computer, electronic and optical industry (current prices)

Xt= : https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB MO|EE ZZ5t0 XX K14


https://stats.oecd.org/Index.aspx?DataSetCode=MSTI_PUB

4. Frascati Manual, Oslo Manual

=i
=

s
sy

O ~7l&

=
=

o0 Frascati Manual

- Frascati Manual& =7pPH <

27

- Frascati ManualS- 7]<3]

= - Yilo] FPste= ATS B}y & o|sfstr] 9|3 OECD
- Frascati Manual 2015 72} 7§13 o] %

- =Y ol| A= KISTEP®] Frascati Manualell whe} vijd <

SE=h
]

© Oslo Manual

- Oslo Manual& OECD7}
Technological and Innovation Activities)’
2 5 A4 iR

- Oslo Manual& 7144 ¢
2 N o] A&HQ FA -

- I M Ty
HuAE

33 7% - AT
oleht A%

Al 3H
1__1_

2 Holee] +4

Q
: 1gko] 13

O 7+4da4a 9

=
=%

o Frascati Manual- -7}
- FAALA WE2 ) A7 g
MEAE 548 7394 A==4, (v)
V) 770 SA4: WHER A () 719
AT, () g H
o4k, (xiD) A770Ere] H Rz A

=43 B
13} 3

Fﬂ, (i) A7

o3

=
T
O

Q=

EAolX e, F7ke] ATHA A 2w

o
==

<¥E 3-11> Frascati Manual =82 W&

ZAX(The Measurement of Scientific,
o7 713 dHe =A wiwd Al

A-gsiH, 2018 4

AAATAGTEPDe] Oslo Manualell wet wid k=7 §412=AKKIS)

o &= HEa=
of 7o utel I3t Aol
e AFHLSA S I B BF
AFIHEe] Heolet HH: AFINLUXE FH: I XAFEH
ol bt x| 7 ol Prierelad 5% Dgoly o = 9F J|oik
AN A wHED XL
2 = 7| 22 Aoy




or
700 -
if K
= KIr
B3 o
gl
ol | =
IR M| &0 =
oW MBI |
I/. O o | Tor Ik
- | H I K0
o —
IFH | _
op i: R ol
- OF | 80| 7 il
EUERES =~
Ik | ulo |~ | T+ s
OB R G-
%0
KIr
R o
KIr KO K
o o5 K il
o = f +
= 1+ 3.
& o
o+
%0

: KISTEP(2016), "TEtATIE| i 2015, LIRS EZ MAt XA

A=

Ho

il

X
o
o

o
fis
)
__lr_”

®o
N

9l

A4, (7]

al

o Oslo Manual& &4

2
[S)

]

.

A
&

Ax (vil) 7]
3-12> Oslo Manual 2 W

ol
=

Hr

700

I+

ol
K0

ok

o

ol
oF
ofn

-

0
K

<
ol
ol

ol
700

T

(0]

<
ol
ol

Bl
30

ok

]
or

<
ol
ol

Y

RYA

R
<

=
=5

il
A
]

9
pil

A, (viD71Y

=

=

SOERIE S T
22

Hr

100

0
KIr
mw o

R0| 2y | ol

KIr oﬂ T

o/ o N

il o | H

< <

Wl o | wr

30| 3| 8T

NGRS

0l
oF
ol
0
H_ 1
I K
<l
wr
3l
ﬂ

KO
ok

oF
oll

H|

ol
o0

B

3l

o

= KISTEP COSTII¢}

T

L.

A <=(Index)

1

)
pal

2 Ok 2018, LIBS ECi2 XXt AT
sefs}r] gold

A
=

A AARE TeF

1

¢] OECD MSTIZ} 7 A%k

: STEPI(2019), "<

A3 AALA

A=



A
e B 54

-

=714

+ = STEPI

171 &-olgk x]4xIndex)

]

Jekg s}

Al

B

o9&

=1
[€)

ZAF2F GEM

L
-

o
A

Sl

A B

S

oJepe 1 A

& A
b B 54

T5Y 3

2 ARAAE

- STEPI

o

o

ur

0 ~ I+ ~ > 1 ! = - =
3 Mo om o W8 ﬂu_ do KO m__r of o ) o 31 ) ol o
Temanl® W R B o B 5~ o maﬁﬂ
< ol m._ I P_.Nu M__H I P_.Nu OlH_ 1K © Wﬁ H K ol 53 A o T X il 03
;o T = N T N oW A_A_.ﬂ_ﬂ. oo Koo TR =
w T F o S N R N i e 0H R N H
Wal_ f s mg-w | SEHT ] DRKWEG Wy DWW
N o X X = _ X3 S K <) of g ur _ o < OF = W Ko <
- ﬂxmt o K o M,||.u_u.A ® o = N x._un_uuﬂpu._m_. .- =
o &g Mol mogp K | Y8 2 I Rl o M o =
N Rl = ™ H ar| K4 H ar v & — — 2 o- N m._r . Bl 0 o] T
A N Do LA R =N < ~N R z1 o T = 00 — =
Ko A K Aﬁ = H K <! R4 o w0 i’ A mo ur il :_w o o
- o - o ! K K0
a o B do 4 Ko ey
H = ojn = ojn -
LI ol — ml ol — = o
R - po| mr 2 A oo a5 Mg [T s M
w R M g o BN o 5 SR
=| 0 < ll H mo o] K ¥ N = N 0 g - 1 |0 _._._a _ K
A O T A =z 2 K o =z IE 03
o TR R R a5 En _ X0 s D .rAme.:_oo_
U -z o <z 0 S = 3 S B T
Rl CEVSCIL T B O o T Mg W E R
as 3 THTW X Q TprpaxT |2 g
.q__m_ﬁ i S ) . H X = N K
Pl Wy i " L LN T ar =
W e = o ﬂ_ﬂ nj ﬁ__ .  Wmm Ea®e | w <X
Wl s oW Baud Rowg e guwEo o |po &0
R I 3 g By R | Tz RmM™ oy R Wy
ur (o X < R T I M R el A o X R T
A UL = o @ Ao <y ® 70 =0 ok S o3 )
TEE FiE @ExfE FTLET mae Foow =
R = ~ A L I =
— ol < 3 < ) —_— =
5 = K X K @ Ul N iy L
Q I+ Lo < W<l o i 3 =
Ml_. Bl ol W i < N <
R oF <Ak
 ® K TS




il T gl —
= =+ o i}
0 Tl on ol - = = N
_— = o _|__w| L J— OM ol
L T o Mo o ar o i+ o o
- T — o K |t ol 70 o ™
< 7l T < ;5 o3 w o3 RI & PN L i
e ax & © — ® o Aok
1ol —_— - ﬂ ﬁ: - S _ 0 _ e
W ~wan BguIs gzwk
— K0 — o ) > o Ol Wl oo
N ® WKk _ oo O ok
- R -z BRI U ogoa T
ol 1h o 3l o0 N 513
~ =l W W L F o RS- g
K — 50 = = H K o i P -
<1 N 9 o% o < K= 3
Ko fr O X0 o RO T o _._x.
l 3 Al Uk
oo — OH 10 o _ T ol = K = 01
G I i B = L (R SR
— © H = K ofl ¥ m ol _|F ol 2z = o -
Sl laggmel T2 @ KEa _ D gD
1| H .Au_ = _|__O 0 H K —_ - 110 K
W " s - W Ko om Kego ul ® o OF
m_ 20 b ) 0 Rz |y ™ Mﬁ e R T A
) R N e T 1 IR S Y
) N O KIr
ar
< mr md —
i — e N - v SR
N K0 = —-— N Z =.___._._ = T R —
i EM%O_EWJWEWWHE wm__x_ﬁw
] T =N T T
ur |- 10| T Wy & o ol A T ol ook o
o 6] > T o= = — — 7
20 | or Wo© = P o1 = 80 A
N X m N ouk T s -
N 3 T & wr
S @ T o ©
o) ﬂ B2 5 » 2
= S © O ®©
S - = L = =

1) The Global Competitiveness Report

2) The IMD World COmeptitiveness Yearbook
3) Main Science and Technology Indicators
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*(o A]) NRI(Network Readiness Index)

<# 4-1> NRI 2021

=2 20214 (100)
1 Netherlands (82.06)
2 Sweden (81.57)
3 Denmark (81.24)
4 United States (81.09)
5 Finland (80.47)
6 Switzerland (80.20)
7 Singapore (80.01)
8 Germany (78.95)
9 Norway (78.49)
10 United Kingdom (76.60)

A= PORTULANS(2021), “Network Readiness Index 20217
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<H 4-2> Global Brand Rankings top100 : 2007 vs. 2012 vs. 2022
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