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ALZ3A 2

A 12 AT WA

RED(@T/ME A2 ol A%, wE3 §7 T8 ZAUF
F S Aua Qeh AR% =Fe FL @A ouE 4493
=

AM R&D7F BALZ LM AA s & HFTS HA

2bs] MEAEHI Qe AdFATERE o AAEE R&DE FAF
TEE F7Fkskal vk R&D H#9] gdi= 2 vkl R&D F3+
Z 785 (2016) * ellA = 20159744 9

2t R&D FAF Fo] 4 AA . 55 FAEFEHE, o] AR
o8t f2luele] R&D FAHE 20059 24%F  1,554919(GDPUiH]
2.63%) 14 20159 65% 9,594 (GDPUH] 4.23%)°% 10dzt
3ul 7pzke]l S Y. FARdel  FE3] FME Y HAlYl R&D
AI® ° = AHHoR FUEgSS BT otk SAuaE
ML e uEte] R&D 9 9ol Hak gdH1 e B T

At w7PEE R&D FATS HudEW =] 2015W% R&D

L AE. (2004). A7 ARF2e] AAA g et 7| %, F &=L 1-27, pp. 15—
19
> KISTEP. (2009). $-2vet A7AET2e FA4ge] #AEA], R&D focus,
2009-133 (B9 A|243), pp. 23—-30
° KISDL (2015). #8173 ICT9 4% #41& 9I8 ICT ARA5E 2 A4 2
E 5 UHE AT, AAJAEAEJATFS] §5ATFA 15-23-02, JRFAGHAF
2 7B 15-13-02, pp. 83—130
oo 2 (2016). 2015H % AP ANLEE2AME I} 2016.12.8, pp. 1-5
° GDP tjd] R&D FAk2] ] F i

1 A 2-t



AlA 691el GDP tijH]
TR WA =
53] Wik FEo] Fosk 94Fs ota eS¢ 5 edl, 2015 %
gyt R&D  FAYES  AdEE ®Bd Y . FFo] 16x
2,935 (24.7%), RWzrol  49%  1,700919(74.5%),  =9]
4,959919(0.8%) 07 Wzt REOZRE %Y R&D FAAY
Hlgol dAS] was ¢ F Utk VI9RIE=E

719 R&D FApHe 38% 9

MA7192 5z, 8,308¢oz uat di7]de R&D F
TA7I9T AH7Ige wlE AT e FEAS ¢ 5 dth
20159l ZARE Syt 71 AA S wiEd2 1 %
7199 R&DAFZ(HEN tjH] R&DFAMD = 3.029%%2 FHH 1

N i
—

o

il

2

N

_0|L

H

30

o 9 x
r&

Zo| % ve]7]3 A (Paris Climate Change Accord) ¥}
A H4E Y BHTAV TR olerE Fs] FbE A

=
oA FEe R&D FAV we BAS wa Itk oy Fo

quAg Ao F&AEAH  Agor  FFeAS  HAI e
= M7]% (Green Technology)el ©ist &4 9 Fx% F74 F7hshal
ATt R 20120 =7 42 A E = A5
7t 7= sl oA s 7] s i AUl FRE ASACE
e ok EEA] FAE M E JAFYH A S
FA - (flow) &3 I FARZE A E] AA7A] o=

al
e FE(stock) ol A=Al gk Add E4o] AddPwofof Firh

6 Elkins, P. (2000). Economic growth and environmental sustainability, p 142 :
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A 1A ol BE 7z RED FA 37
YA F-Z2] Wk R&D FARHS FASH] @l 2004 FH

20143 717re] A9 (KOSPD 9F FAH (KOSDAQ) ol AdEo] =
71959 AUAFEE W7 R&D FAAS A5 ZARSIT 201492
71207 A3 (KOSPDl: 693719 7149o], ZAZH(KOSDAQ) ol =

94271 719e] AAHo] oth AL A} WO Zg7E e
A AT (https://dart.fss.or.kr) & AN ZA oA
AR o AHE g NEE st 7 7199 wEy,
R&DEAF. AU L S0 4uZ a9

A Aol ek ma AFE 20049 52270 ARG &
MEeo] 5499, R&DFAN0] 132 AH Lol o] F M F7hstol
20149 693/ 4714 % vE ol
33z90% 2AH T

[£ 1] 2004¥~20143 717+ ZAS (KOSPI) A% |3}

A A 7 T Hfj & of R&D FA  R&D Hebw
2004 9 F A 522 548,553,172 12,988,173 2.37%
200569 FAy 537 575,122,119 13,897,762 2.42%
20069 FAy 558 627,502,471 14,256,402 2.27%
20079 #FAy 571 719,552,497 16,009,443 2.22%
2008 F Ay 593 911,430,756 18,636,883 2.04%
20099 FAY 608 927,781,815 20,074,417 2.16%
20109 FAY 638 1,111,195,198 24,728,242 2.23%
20119 FAY 663 1,226,590,460 26,037,935 2.12%
2012 FAY) 673 1,288,036,077 27,050,926 2.10%
20139 FAy 683 1,311,556,901 28,446,312 2.17%
20149 @Ay 693 1,305,426,678 32,771,504 2.51%

1) &9 Wk
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rlo

Fag AR 4% 20049 51270 4471819 F MlEOe 36%,
R&DFAA L 70129 Yola1 vzk7kR 2 H =2 F71sle] 2014 94270

A7 F MEAE 10929, REDFANL 3240 F ZAH T

[£ 2] 2004d~20143 717+ ZAH(KOSDAQ) A& |3

9= A3 9 & o %) R&D £k R&D Z1°FE
2004 FAH 512 36,495,637 701,276 1.92%
2005 FIAY 560 40,467,497 913,352 2.26%
2006 A 603 45,290,016 1,158,296 2.06%
20079 FIAY 654 50,083,376 1,369,575 2.73%
2008 FIAH 687 60,324,087 1,595,928 2.65%
2009 FIAH 734 66,646,372 1,818,647 2.73%
2010 FIAH 787 81,383,458 2,196,104 2.70%
2011 FZA4 845 95,452,263 2,417,532 2.53%
2012 FA4 869 102,096,752 2,680,013 2.62%
2013 =AY 907 109,260,729 3,148,798 2.88%
2014 d FZAY 942 109,331,872 3,228,543 2.95%
1) @9 Wkl
AquA F22 R&D FAE FAS7] S8 24 71 AR IA 9

AUl g2 skl s 71]lol oy FE dd AR
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AFAAY At 8uiF-2 sl weEh Bkl thes A
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oAb A FRF W 2RF Eoluh



HER  ZEw FaTR
DA BE, 29, d=544, vlole 1GCC, e A, A%
of| 4 %] 7] &
FEGE, 25/ 0ATE, FEAAGAL
gL FEAAMNE, A G, PR, AN 7
S PN
ERYPIPN HAZAE, a1~ 3, CDM, Juj /1=
o a4 F=Y ZUWE, APR+ 431717], 9HE9 total
solution, 4% A=
4 a4 AL, AvfETYE
(S H)
A iﬁj A7) AERE A28, A AL A2E, o7 A7)
[e)
2 T2, UA At P AR, S EWE, CCS, Las
A3, AesstEd W 8a AF 7%, ARz,
o N ams 48wy, @ A k01, ane
TS gugr)y), Axs), dusv]l, 4717, oAz,

343e  100MW+s 7FAERL USC s, iAls i3

T AR AAGALR R&D A7

[ 3]S 7]Fo=® &9 oux] FE #Ad AFGS stal Q&
NPES gRFEow AME3IErt. AxEH=E 2004d: 7871, 20054:
7978, 2006\d: 8370, 2007: 9678, 2008d: 1027, 2009: 1107,

20109: 11570, 2011d: 1237}, 2012%: 12871, 2013: 13171, 2014d:

1437 m2w) W mag 71919 oUAAN R RED FAARI
9 [ 5% 2004-2014416] AA AL Bl
sovle ;o Age /AES AU 8



[ 4] ZAF AZ oyA & #E 74
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ﬂiﬁ 29
T
e, st A G FAL gid oy A], Mot AE, AgiAAH, P
Adu)g, dAdsto] Az, HolAd= AAdEetov=], td 7]
A1 2] 78 715, FAFE 4, SRk, AlAdolql#], Al o mefo], Aol
=]  ZEZ ffeold, totolH, dAtlzad, t-¢-Adalek, st
Y2, FAAAE = AXAAE, xR, dEE dfddA,
AERA7], A7), AR TAEY X
el REEAIE, AR, AEEAVIS, FOSOIAT, o T A, |
e N3, 29, Ay, ZEEATA, AA2F, ASTEAZEA
e AoINIEA AFTHH, FHA~, $A, AN TdET A
A=} st d g FAE, Ao, FAE S
Zah= sty Ak, dAdidAd, AstEdA s, ez, Axd7], LS
(Fu) I s I D ST B B A e B W g
i FABAA, SPA, A, ASDI
YA AR A2}, FZ A7), AEn|Ql, LSAHA, a3, 5474
e A, yepAlo]otol A, kA7 A, A7 A7]%, S&TC, S&TE
ElH sh&e gy
PEE ﬂﬁéﬁ,@%%ﬂi,%ﬁﬂ,@%ﬁﬁ%&,E;ﬂ,?&%%
9, STXT &4, AdAEY, dAdsas], dd=zd
[ 5] ZAY AF U & #E 7|9 £FE
A -
T
TA, 24, B, AAxA, FFAH, AL, Faro
AAR A, AIEFD, 20, fUS, Aol o, FANA o
oA, W, Ceel s, A, ol ad el A, ok, fuH A
E, 9339, By, dysely, Fad
AL T A FAE], A2
A7k NIEE
A ErsoPlNE, He, @AY, A%, 1%
<§§2> AZAS, ARAAR, 3 ho]&=A
of L] %] FHZdU, JE, goolHlaEz A, ARt Aol EH I,
A % B AN v =2 o|E&EFM, o FEE FT oA
stkEAE . FUAlL FAAdAYA Y, 35, FRetold, steE s
ofuix] 2], gelX U]y, o AdFEZ A, H]oo]X]eto], ofnlH,
asFY  YHARE, ofo]dAa, AoldlAo]s|E, tjAd Y], shefolo] e
2, Aol AT E A, FulA, el E, EAFoLO] A E
373 daEad




ATINEH] AERE FAE 7] wiEe] olyAAd 7} HE9
ATNEHIE FAE] fEiA T AR AES dd 719
iz HlFex Fujstel FASAH. AHAAR 2EE, &
A3 (1999) 7 &} Jaruzelski, B., Dehoff, K., & Bordia, R. (2005) 8
o AFolA ATEr el ME F A 7Y
Uae Hola Qlth ol © B2 wiE HlFE Holv ARl
o T

LoF AR}

N
N
o
rlo
>,
il
o
*
1o,

-

: @.(1999). A= Asa 9 EddyAzge] A7hdnlek 714
BAREY] ddo B AFH AT A7 A AT, 6(FLD), 75-99, pp. 94—

BN
offt
ol
U &
oY
T,

8 Jaruzelski, B., Dehoff, K., & Bordia, R. (2005). Money isn't everything: the Booz
Allen Hamilton global innovation 1000.
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[£ 6] oAl #& H5 R&D F& 4 23 (1)

o = A 291 7]t £ 2 7} 2] 2}

2004 38,678 2,984 5,347 29,875

2005 40,660 3,309 7.171 29,265

2006 43,192 5,105 7,946 36,963

2007 55,702 3,612 11,853 43,813

2008 76,293 8,426 14,248 59,184

2009 83,905 14,143 19,687 64,531

2010 126,372 22,491 24,574 88,506

2011 152,436 10,484 28,721 57,172

2012 168,412 19,283 33,830 55,163

2013 143,252 15,533 37,786 51,571

2014 123,289 12,296 39,373 55,442

1) gl mury
[ 7] YA FF ¥&F R&D & 4 43 (2)
=] 152 D78 1 5= 78 -
e T e L
2004 150,005 35,686 30,047 84,945 377,567
2005 151,644 44,030 31,724 85,239 393,042
2006 165,491 38,689 29,413 96,701 423,501
2007 175,049 68,364 45,600 112,383 516,377
2008 180,187 129,525 60,292 126,943 655,096
2009 177,936 119,615 63,031 134,266 677,114
2010 259,349 106,503 101,779 177,272 906,847
2011 210,706 125,462 122,306 147,496 854,783
2012 165,949 202,500 106,887 143,211 895,235
2013 196,247 302,766 170,027 165,434 1,082,617
2014 199,483 402,139 245,512 131,602 1,209,135
1) el mury



[29 1] ¥A #& ¥5 R&D FA 34 23
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oA F3F HE R&D FA ARES AA=R
<

WA A 7]

94

AN g Zgole] (R&D deflator) @] &2 GDP tZ#olgH =
At Y. s AAFTAA AL (ECOS) A AFstar A=
2004 d~2016d 717Fe] GDP tjZ#ole = [¥ 8]3 Zr}
[ 8] GDP dZd#olH (20104 71=5)

A% GDP v &dlolH

2004 88.018

2005 88.926

2006 88.802

2007 90.931

2008 93.619

2009 96.935

2010 100

2011 101.585

2012 102.645

2013 103.521

2014 104.142

2015 106.636

2016 108.563
F1) Ax: st AAZAA AR (ECOS)

#1°] GDP Y=EdolEHE o]g3ste] oUAFES SUFTOoR
MEstste] FAS A2 R&D FA= [ 9], [ 1019 [2¥ 3],
(719 4]3 2o

+ 5
11 -"H."i -]



[& 9]. YA #& 43 R&D 2 4 2% (1)

ol A 2} )k LA 7} 212}

- o= s ~

2004 43,943 3,391 6,075 33,942

2005 45,723 3,721 8,064 32,910

2006 48,638 5,749 8,948 41,625

2007 61,258 3,973 13,036 48,182

2008 81,493 9,001 15,219 63,218

2009 86,558 14,590 20,309 66,571

2010 126,372 22,491 24,574 88,506

2011 150,057 10,321 28,272 56,280

2012 164,073 18,786 32,958 53,741

2013 138,380 15,005 36,501 49,817

2014 118,385 11,807 37,807 53,237

FD ws A
[£ 10]. YR & A4 R&D FA FA4 23 (2)
o= = | X - - -

4 G We  shes 3399 A
2004 170,425 40,544 34,137 96,509 428,966
2005 170,528 49,513 35,675 95,854 441,988
2006 186,359 43,568 33,122 108,895 476,905
2007 192,508 75,182 50,148 123,592 567,878
2008 192,468 138,353 64,401 135,596 699,747
2009 183,563 123,397 65,024 138,512 698,524
2010 259,349 106,503 101,779 177,272 906,847
2011 207,418 123,505 120,398 145,195 841,446
2012 161,672 197,282 104,133 139,521 872,166
2013 189,573 292,468 164,244 159,807 1,045,795
2014 191,549 386,145 235,747 126,368 1,161,045

Z1) w9l B

12



(29 3] olUx #% 44 R&D F4 A A%
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A7k olFolgivketn ANE 4 Utk AVE FA FAARE nd

200495 20146744 ok 3ujel ke EA FRe FbE

el FAF R&D T2} AR5 o] gdto] oA Fd
FA ASEE AEE F Stk R&D FA HokEe YT F
& (Sp) ol R&D FAH(RL)7F 2Aék= HlF (RI/S;) ], @<e6]
FAL RS He ZEG HES 22X R&D FA FolE thE

AlZrell & o ks Aol ok
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[E£ 11]. YA & R&D 72 FHe= (1)

as S gage eans axy

SRR
2004 1.16% 0.60% 2.19% 1.00%
2005 1.09% 0.72% 2.06% 0.93%
2006 0.98% 0.86% 1.95% 1.05%
2007 1.01% 0.53% 2.29% 1.11%
2008 0.99% 0.98% 2.54% 1.14%
2009 1.00% 1.38% 3.83% 1.14%
2010 1.29% 1.73% 3.09% 1.43%
2011 1.29% 0.81% 3.49% 0.92%
2012 1.22% 1.30% 3.65% 0.89%
2013 1.05% 1.06% 4.13% 0.85%
2014 0.79% 0.93% 4.65% 0.74%

[E 12]. oA #& R&D F& AL= (2)
ar SN amaar U game s
2004 1.01% 4.13% 4.52% 0.96% 1.17%
2005 0.96% 4.40% 4.26% 0.91% 1.14%
2006 0.97% 3.39% 3.88% 0.95% 1.11%
2007 0.96% 4.48% 4.30% 0.97% 1.20%
2008 0.89% 4.95% 4.47% 0.92% 1.25%
2009 0.82% 4.30% 3.75% 0.87% 1.19%
2010 1.03% 3.79% 4.31% 1.05% 1.39%
2011 0.80% 3.56% 5.06% 0.75% 1.18%
2012 0.54% 5.12% 3.82% 0.65% 1.10%
2013 0.57% 7.81% 4.90% 0.72% 1.24%
2014 0.54% 8.97% 5.37% 0.62% 1.30%

ﬂ
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[Z28 5] °lvA ¥& R&D HS=

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

[23 6] °ly¥X 8] ¥EE R&D A%:

— o~
>'\\./° .;.\/ /%"o
,I \\-—— -
7

P Y ®®e0qe0°° b R ! TR

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

— AR eeeeee AL === 2R
A7 - A (EUR)  — oA

— U A B EF S — PG5

oglva wizke] AAY] R&D =2 Hekwyl 201449 7)F

2.51%A A& At o, oyx] FZ R&D FA k= 20149

3% AEER FAEY. 53], dxE, A9 (S, FH5HE



D717 E (depreciation  rate) ¥ Hlzst /@ Z1H-8}& (rate  of
obsolescence) 9] A4 S HE deolx Aoyt EAIFEE AFS
718 dervk ok B AFeAE R&D AEES ofge] A E
o] g3sto] FA 83T
RK, = Rl,_, + (1 — 8)RK,_, (1)
(%, RK: R&D 2%, RI: R&D F7F, &6 AF3H&, 50 AF/NEAAD)

A (D)ol 219 R&D AES Fat= d o] 719 R&D A=
AREERAl kAl Z1elA AFNEAIRE sE M (—s7]9] R&D FAE

AL ol fi R&D 25| B /174 REDHFE Agte] 22¥ 1
BABED AP FYAAAAL Azl xgHy] geln,

5

%37 - 0]geH(2016) ¢ oM E AFMAANNE WA e )9
R&DFA( R, )E t719] R&D A5 FAAA ALgstdct 9
Aol R&D FAZF AR Expel o] A AU By
EA] ~Zog FAPty WkEd, B AFelHE ATNIARE
Ago] R&D FAE AK0R FHHI|74A A% Azte] Ag¥riu
B gelA apol7h ka5 9l

ATMEA A ATNEE] Ao Ag] HE Sof me} Aola
UERA Y, AAHow Ay REEE Qe dotels
gl Be olEgol wErh mebd gl AjdME HES

Bsho R W@ AAe BFE EE FIRe 2 g

9 387 &0l F. (2016). olUIX 24l e] WZF R&D 8 ¥4 BaA, AGEAAY
R&DA 7] ek oW 314, pp. 13-18



b

SR St 31817 %29 7H o] TEOE 2 Al gt A
KISTEP(2013) ' old& =) 870709 7143+ 191749 712
oz R&D FAO] UlgA(service life) & A=, o]
Agtell ostd AxAY A H 8.89d, HlAERAL A 10.24d,
Al Fet 96de® FHSATh T (2013) T oA dE

A4 (NISTEP) oA wist 2 37|+
=9 960Me diFoe=E A R&D A% HPolee
A, dux FEe AS 6.3d2 AFNEAA TS
et Zo 2 RuEQlrh 9 AFES] AnE B o oux R
ATNEAR EE R&EDFA UEAF7E o FE2 Aol nlE)]

Aakel FAEINZEA Y AZke]l Aoz Fdua = 5 vk 2
Aol fPERI(2013) oM 4% oy o

6.3d=  AEeriz st B4 HIE
ATNEA AL (s) ol 62 2 ddstr] 2 skl

A 5315 (rate of obsolescence) < A9 7H7142}5E (depreciation

rate) ¥} WRRIZEA R AE RO 9lo] Fod FiEoln. FdES
REE T AEAFE 0§

Fste WHOoRE R&D 53°
C

Al AFIES APt ARSIt ol R&DE FAZ
g Ayt AEE R&D T A3z dAE7|7EA 9] 713HD) 9
AL (I/DE HFo2H A73ES 7+ 4 vt Fraumeni(1997) 2

o= FRA2  AHABAE (Government Intellectual Property

'O KISTEP. (2013). KISTEP Inl A|5% July 2013, pp. 30—45

P1oebywl. (2013). Y] R&D AHNAE BA KISTEP £7H232, 20134 A93,
p. 6

Fraumeni, B. (1997). The measurement of depreciation in the US national

income and product accounts. SURVEY OF CURRENT BUSINESS—UNITED

STATES DEPARTMENT OF COMMERCE, 77, pp. 7—23. i
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Products) 914 H]=% (Nondefense) R&D2] oYX F-&F A 318
9.35%% FAstth. AT NEAxFe mpRIF 2 NISTEPOIA AL
S A ehgwl(2013) Y
5 FHWY Fd#tel 9de
ZAFE R, AREE (/D)L 11.1%2 ZAMET 2 Ao e
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EAZXOZ R&D A5 FAHHE T FAE A =71 d
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o
4
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1o

goldsmith(1962) '* ¢ FATHe| st ojyx 7+ BEd

27] 59 R&D A5 o} 9] 4 (2)2 FHT 5 At

RKyo = Rl;o - 2. 120
,0 — [

’ t,0 ’ (g+5) : 1—e~Yi (2)

(F, RK;o! 7 i £7] R&D &5, Rl 7 i 7] R&D FA4,
gi 1 71 dE o]F R&D FA A¥ FTUHE,

& AR3HE, nt HEAF)

el A (@) el WA ()7t W AT 1-erd) FPo| 1=

FHE Zola, R&D FAL JEdR olF dA¥d TIHEO]l v
A gixl1-e9 7 E A o A5 Q)& 2T F Stk

Rli’o
git+o

RKi,O ==

g- 1T V1A ol % R&D FAF AR FUHE, & AAFEHE)

13 okl (2013). 229 R&D ANAE B KISTEP EAH a7 2013 #A93,
p. 6
14 Goldsmith, R. W. (1955). The National Wealth of the United States in the

Postwar Period. i
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°lF R&D FAte] Aat S EIF 54 eux] FEe
© 30%e] 2R UEhE R gdsErt we Ax
TR olF FARe ¥ TrhEol 0o M e 48w
(3)& AREsHA &3 A4 (2)E T8t 7] R&D 255 F483lh
R&D ~5& 78 o 249 s Sl¢)
T (g} 0°ll 7H7he
A& AHgd
2oy w@Als 2ol

o N> & >
o % w $
[ A
> i e o

— >~
\) (e A
- - Q
o ﬁ i
L3
T
S
‘L)j L i
o4 N
ot —o
2 o
EL -
T
AR N
ofN =
o 3=
do o
@ 1o
o =
N °F°
N
oX,
F%

1
o,
e
i rir
pa)
o
i
=
=
)

FoAE 69 AFNEAIALE 7HE8ER T oA H-2 R&D
T2k FA AE7F 200495E EASEE 20099FE 2020744 €
127§ E JUAFE R&D A5S FASTH (28 R&D =7
25 F BEe ARG W o] [ 1313 Zrh

[¥ 13] X2 8o & R&D 54
AR T7HE, AR, ATNEAA

AdA
Aq 0 Ad 24 A4 i 4
424 a8
AqdA AL kA () AR ) st¢
R
g 8.4 17.1  16.7 -0.5 2.1 21.9 27.3 0.3
1) 11.1
n 6.3\d

1) g: 20099 % °]% R&D FA B T7HE (%), 60 F=3HE, nt W& EF

71EAEQ 20099 HE 201497449 ARE A,
1

ARSE(5)3 ATAIANRF S BE HEe| ARz 1L

1 ;
21 Al =T



6.3 0% Agsth 20098~2014d R&D FA49 dAF 7 TS
2 A& (-05%), AY21%), FPIH0.3% 1  vlE
212289 A4 (10.57 %), AN (17.1%), 2742~ (16.7%)
NIA A (21.9%), AAAZEFE(27.3%) FEoAA B 2 AB
A F7HES Bolal gl

obefo] [ 141, [% 1519 [29 71, [2% 8]+ oA H= 8H
el Ad R&D A5S FAT Aoy, [ 16], [% 1713 [19
9], [14 10l= oA F& 8l F&d 244 R&D 255 FAF
Adtoltt. R&D 2%5& FAskE d Qo] Ay WE vE
Aol A$ 20159d~2020d 7] R&D 2% FAFAo
TFestths Zlolth ol ARAEI vEA AFNEAAE EAEkE
R&D2 54 F shud, ¥ =AM 7Fgs 6139 AFMEAaE
Agst AFS Thesh AR 7P vhA R ell]l 2014 9] R&D FAE
2020 R&D  AFe] wkgdE Fojmr Ax el el

_'i_
~EAO® 202097179 R&D AES FAT 4 Qrk. e, @Ee

Al

AQo= AA R&ED AES WE RKD AEO0R A F= Ao A
Q3 GDP yZgolg a7} 2016 E7HA] vle] EAstA] goH =z
HE R&D AEL 20099~2016d 7)7ke] A4 A4S A A&}

22 A 2-¢



[E 14] 9JUA #& A4 R&D &5 F4 d34(1)

A

AT Ghg AWIE Ak dmd
2009 327,555 46,746 65,520 305,310
2010 335,139 44,948 64,323 305,363
2011 343,662 43,679 65,246 304,377
2012 354,154 44,580 66,952 312,216
2013 376,100 43,604 72,556 325,742
2014 415,846 47,765 79,721 352,802
2015 456,245 57,053 91,181 380,212
2016 531,974 73,211 105,635 426,515
2017 622,982 75,406 122,182 435,452
2018 717,904 85,822 141,578 440,858
2019 776,596 91,301 162,364 441,739
2020 808,779 92,973 182,148 445,943
=1) w9l W
[¥ 15] YA F& A4 R&D &5 34 d#(2)
PR 1EP X L ‘
e L A s N kL
2009 792,663 364,223 176,394 623,600 2,702,011
2010 875,102 364,338 190,952 650,889 2,831,054
2011 948,494 373,410 205,431 674,494 2,958,795
2012 1,029,571 375,529 215,750 708,520 3,107,273
2013 1,107,796 409,028 241,950 753,466 3,330,243
2014 1,177,299 501,978 279,495 805,427 3,660,334
2015 1,230,181 569,656 313,494 854,536 3,952,560
2016 1,352,980 612,928 380,476 936,955 4,420,673
2017 1,410,218 668,397 458,641 978,148 4,771,425
2018 1,415,356 791,487 511,865 1,009,095 5,113,963
2019 1,447,824 996,100 619,292 1,056,892 5,592,108
2020 1,478,665 1,271,677 786,298 1,065,945 6,132,428
1) @9l e

23



[Z98 7] 2I¥A #& 442 R&D &5 4 2%
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F1) w9 wag
(2% 8] IUAAL 8 %28 4d ReD 2% 74 2%

1,600,000

1,400,000 R
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L ya
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F1) w9l wukel
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[£ 16]. YA & H&E R&D 25 F4 234 (1)

=i A Y 2491 7]t AT}~ a7e
1L b
2009 317,516 45,313 63,512 295,952 768,368
2010 335,139 44,948 64,323 305,363 875,102
2011 349,109 44,372 66,281 309,201 963,528
2012 363,521 45,759 68,723 320,474 1,056,803
2013 389,343 45,140 75,111 337,211 1,146,802
2014 433,070 49,743 83,023 367,415 1,226,063
2015 486,522 60,839 97,232 405,443 1,311,816
2016 577,527 79,481 114,680 463,037 1,468,836

1) @9l Hurg

[ 17]. A §-& B&F R&D &5 F4 23 (2)

a9

oL A

oy A

qE G A% agay oo 7

2009 768,368 353,059 170,988 604,486 2,619,194
2010 875,102 364,338 190,952 650,889 2,831,054
2011 963,528 379,329 208,687 685,185 3,005,691
2012 1,056,803 385,462 221,457 727,261 3,189,460
2013 1,146,802 423,429 250,469 779,996 3,447,501
2014 1,226,063 522,770 291,071 838,788 3,811,945
2015 1,311,816 607,458 334,298 911,244 4,214,852
2016 1,468,836 665,413 413,056 1,017,186 4,799,216

Z1) w9l B

25



[Z9 9] °I¥A ®& ¥E R&D &5 4 2%
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F1) wl: kgl
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. o
200,000 e+ — — e =
T T X L XX X X XA K fr i i

2009 2010 2011 2012 2013 2014 2015 2016

MTHMOILAR]  ooeees RpRIZR ——— 2472
AR} — . H@HHE) — -OXIHE
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e ko] fFE7F 20200l 4% AREEE Roly
Aoz FAEL St ol oduA AZI duA a&FE Fol

201497k BolZ F43 T4 4ol oF 6We] ATAWARNE
el

oX,

FTAE B 20099HFH 20208714 55 AFS Holal Qi 53|
20134 o]F AEo] oldRT} WEA F=AH T PSL & 5 Q). o
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ZARFolg ned, & 0]G3H(2016) P AT &) E
Fo7d (Koyck ModeD oA  HEFH RS (Partial
Adjustment ModeD) ¥ A-$7# 7|23 (Adaptive Expectation

3 (Double Koyck Model)oletx & <

td

Model) & ZA&3 o]x 7]

.

Gordon(1978) 16 ¥ Johnston(1984) 17 & uzA 7]
A E(S*) o] BlEstE HZ R&D AE(R*)S RistuA stcha

e

HA R&DAE(RY) L FEZA R (Partial Adjustment Model) &

wEtta 7hdetal ol E Reol disl delstd A BG)E = & ¢ Tk
Ri—Ri 1 = H(R; - Rt—l)
R, =6R; + (1 —6)R,_, (5)

A E (S*) S A2 A7) (Adaptive Expectation Model) ©l]

ofsff FAdHETaL 7Hgstal ol & Spel s Felskd H6) = =2

S¢ = Si—1 = v(Se = Si-1)

St =ySe+ (A —vy)Siy (6)

o
re
et
¥
30
o

oA =ES A4S A Gl ddstd (D2 =

1P xE7 &olYE. (2016). AUAAIG S WIZE R&D FF F4 A, AdEAAL
R&DA 71 E S &9 KA, pp.8—10

16 Johnston, J. Econometric Methods, Third Edition, McGrow Hill Book Company,
1984, pp. 346—352

17 Gordon, Robert J. Macroeconomics, Little Brown and Company (Inc), 1978, p.

398 .
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R, =0(BS;)+ (1 —6)R,_, (7

A& 1710 F= uF3 FRle -y E w3lFH 0%
=% 9tk
(1 =Y)Re-1 =61 = y)Si1 + (1 = 6)(1 = Y)R— (8)
216)& A (Mol dgdstd A (9)E =58 5 St
Ry = 0BlySe + (1 —y)Sial + (1 — Ry
=0ByS; + (L —y)Si_1 + (1 — O)R,_4 9)
29 elA 2(R)& Wil Rl tis Fefstd 2 10& 55T +
ATH.
¢~ (L= V)Rey = 0ByS; + 0p(L = P)Sizy + (1= O)Re4
~6B(1 = 7)S{-1 — (1= O)(1 = V)R-
= 0ByS; + (1 — O)R,—1 — 1= 0)(1 = ¥)R,_;
Ry = 0BySe +{(1 = 0) + (1 =)IRey = (1= O)(A = ¥IRe,  (10)
A= 210 Dz F83 F Sl
Re=0ByS;+{(1-0)+ (1 —y)Ree; —(1—-0)(1 —y)R, (10)
Ry = @S¢ + a1 Ri—; — a3R¢5 (11)

A(1DE B9 1719 R&D 25 1719 wlE3 t-1718 t—2719)
R&D ~59 g Joure 74 7hsd 2o] drh

§4e dedaLAsHOLS) = F3l

5 ©

AFEe A%
FHIL 1 FHAE gl AES FARYG AF FY B A%
FA A obe) <

18>, <3 19>, <& 20>, <& 21> #rh
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[¥ 18] R&D &% ZAEY AF F4A (1)

2 A2
A A A Tp A AR}
ol A«
Qg —0.0003 —0.0024 0.0002 0.0048
a; 3.1407 0.7630 1.9447 2.2966
a, —2.1445 0.3199 -0.9134 —1.3794

[¥ 19] R&D A% ZARY AF 23 (2)

g SER A
Al ECEEk T A=
(Sl =) # A] BEFE
agy —-0.0014 —0.0993 0.0182 0.0054 0.0090
ay 1.7271 5.2427 0.6836 2.6879 2.6221
a; —0.6607 —3.2446 0.1584 —1.8824 —1.8890

9 F(H)e] ABVAZ wol: How Urort skt Fgo] e
F(+) EE S(-)9 FUUAE mol= HOoE vehgeh FAY BT

3 B BAS TEskE dol AV A5, AR oW AIZF Fo
5 gH J}so] 7hestal AR BYE
o o A & 5 e A H9F9H Maximum Likelihood

Estimation) = ©]&3to] FAEAES stopd ®Ho o fov|st A&

30 -:l."i . !-:;



¥ 20] R&D A% ZARY g3t A% 4 2794 (1)
21 72 A
=t 2 )k St A=}«
of L] %]
2011 346,214 46,186 65,375 309,805
2012 356,104 44,242 68,280 307,248
2013 370,871 44,599 70,751 325,563
2014 416,695 44 503 80,079 352,520

D w9l g

[£ 21] R&D 25 ZAERY 3 A& F4 A3 (2)

B SR EJEE
=L EEEEE %7+
(%) » A e ER
2011 952,296 383,463 201,748 680,460 2,956,563

2012 1,019,565 392,761 220,314 703,425 3,123,733
2013 1,106,028 385,650 240,961 755,375 3,313,041

2014 1,184,449 498,757 279,409 803,022 3,663,626

o] R&D FARS] fE7E vy Y] uiEel] R&D AEFHRY

e A9@ FAA} v

il
N
%
F{F
po)
|o
il
12
ro
)
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FEuere] oluA R WIZE R&D HE FAE 20149 71 oF
1.2x90% FAHM, ¥ A5 20149 7]+ °F 3.8%4, 20154
71% oF 4.2%4, 20169 7% oF 4.8xdoR FAEUC FE
20099~2020d 7]3te] AA A% AWT AZES F 8% YEE

et

2020 715 AA AEL o 6.1x29 FAHJAG. ouk, S
TRk ALY R&D FAF HoFerE 20144 7+ 2 ¥
W, ofdA FE R&D FA FH=(iE wi¥] R&D FAH=
20049~2014d 717 5t 1.1%~1.3%°14 FR3= 507 ouXA
AP el R&D FA7E wiEellA 2bAsk= vlFo] EF Al wlE] whe
FEolgta Bk 4 Qo

B =7 dA¥ozE A, odyx HE R&D FA ARE
20147k A gl FAF7] wiiel] 201593 20169 F2
AnE RgskA] XFoheE Aotk ol 20159W¥ 201699 F
A5E fulolEste] JRAE S vk A, B =il AREE A~
FAE AU A Ao F Al )
R&D FA7F AF/NEAIztRT A4 FE wWEA AR FAHH=
A¢E WgskA xg8 4 otk ol EAHE dldsty] fsl R&D
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FAE 2] &

off M L 2L

0
i
\]
=

g
L
=
f
lf
i
o
3
N
£

_{

2
N
N

32 A 2-t



ok

I E3

o -z (2016). 20159 % AP NREEzAE I
2016.12.8

AES. (2004). ATFNEERLS] AAA A thE 7)ol =, A A}
5, 1-27.

QH Tl (2013). U9 R&D AXXA%E F4 KISTEP &4 E 27
2013Lﬂ A9=%

ZEE, & AHE. (1999). A= AFa W EdelA x4
%?711“1% 1A FE] AHAde #Ast AFH A 4]
F3 AT 6(FLd ), 75-99.

387, & o]gsh (2016). ol|qAAtg e WZk R
A, AL E A R&EDA ] E D G 1A,

&, & °ol5%. (2009). s-2ubet A7 7Nd-Farel BAA o3
A=A, KISTEP R&D FOCUS, 13, 1-34.

off

Abel, A. B., Bernanke, B. S., & Croushore, D. (2008).
Macroeconomics (6th edn). Boston: Pearson Education,
IncAdanu K (2005) A cross—province comparison of
Okuns coefficient for Canada. Appl Econ, 37(5),
561570Aghion.

Elkins, P. (2000). Economic growth and environmental
sustainability.

Fraumeni, B. (1997). The measurement of depreciation in the
US national income and product accounts. SURVEY OF
CURRENT BUSINESS—UNITED STATES
DEPARTMENT OF COMMERCE, 77, 7—23.

Goldsmith, R. W. (1955). The National Wealth of the United
States in the Postwar Period.

33 , ;ﬂ A 1]| {ﬂ Tu



Gordon, Robert J. Macroeconomics, Little Brown and
Company (Inc), 1978.

Jaruzelski, B., Dehoff, K., & Bordia, R. (2005). Money isn't
everything: the Booz Allen Hamilton global innovation
1000.

Jones, C. 1. (2014). Macroeconomics, Third Edition, W.W.
Norton

Johnston, J. (1984). Econometric Methods, Third Edition,
McGrow Hill Book Company

KISDI. (2015). #3873 ICTY 9 4
5 gl X2 AEAE S5 9 E AT
HEATLEA] 15-23-02, AREA
15—-13-02

KISTEP. (2013). KISTEP Inl #1535 July 2013

34 2 A 2-tfl &



Abstract

R&D Stock Estimation of the
Private Sector in Energy Industry

Younghan Lee
Department of Economics

The Graduate School

Seoul National University

This thesis estimates R&D investment of the private sector in
the energy industry from 2004 to 2014 by dividing it into eight
energy categories and estimates R&D stock from 2009 to 2020. The
nominal R&D investment for private sector in Korea was estimated
at KRW 1.2 trillion as of 2014, while nominal stock was estimated at
KRW 3.8 trillion as of 2014, KRW 4.2 trillion as of 2015, and KRW
4.8 trillion as of 2016. The average annual growth rate of real R&D
stock for 2009—-2020 is about 8%, and real stock as of 2020 is
estimated to be about 6.1 trillion won. Considering that the R&D
investment to sales ratio of the private sector in Korea is 2.54% as
of 2014, the R&D investment to sales ratio in the energy industry
(1.1%~1.3% during 2004~2014) is considered to be lower than that
of other industries. In order to conduct an efficient R&D investment,
it is necessary to analyze the accurate R&D flow statistics from past
to present and to analyze how much investment has accumulated to
the present level. Therefore, this thesis will contribute to

establishing a future R&D investment plan for the energy sector.
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