CGERY #A4A7}E o] &3
27} R&D FA $4¢9 44

o * L = k%
AT - Qb

HIXE | B oA = CGE(Computable General Equilibrium)®2 &8-S ©]-83to] 2874
A RRDFAA ] GDP sk a3kE 4% 7, 21 2324 GDP2| R&DFAEHA S 7
AFste] 2k R&D FAF $-4E91E AAEH T 459 287 diiER Abd 5 AA AT
MFA A 2FA 8k HlFo] 1% WIWH1 1670 AFS ALl g 1271 2kdell oiafiA vt 4-8-3)
Hokth WA GDPe] R&DFAF §he Aol <A -9 Al a5A41%, shetAlE, 2=

W, A7 B AR, S, 25AE, R0, A9 -7k B ek, A, SA R
WE, A, AR B TR A, et B AR MRS ol it GDPE] R&DFAMEE Aol
AR A2 v feue AE] S 2 BolFa e Ao Ay vx
21381 2030 71 ¢& thH] GDP F7F&ol <A 9359 A RgvIEe R fAke 2
5 BT A 7 e A Ve S7HE a9 3 o] RRDAAHFARTEE B
71 AR Fo A dihE el F2 ATIEeR 288 ¢ des Bt

FAlo): CGEXE¥, GDP¢] R&DFAHE

I
o,
o
r>~
o
do

* FEOE, A1AA (billforest@chungbuk.ac.kr)
s S}l <47 F g 7, WA A A} (ask@Kkistep.re.kr)



Prioritization of National R&D Investment Using Estimation
Results by CGE Model

Byung-In Lim + Seung-Ku Ahn

Abstract : We suggested industry-specific priorities of R&D investment with R&D
investment elasticity to GDP calculated from the ripple effect of 28 large-sized industry
R&D investment, using a Computable General Equilibrium(CGE) Model. Priority orders
apply to only 12 industries, because 16 industries with less than 1% of total investment
have been excluded. First, R&D investment elasticity to GDP says that priorities are
ordered as Basic metal products, Chemicals, drugs and medicines, Food, beverages and
tobacco products, Electronic and electrical equipment, Transportation equipment, Precision
instruments, Electrictity, gas, steam and water supply, General machinery and equipment,
Communications and broadcasting, Construction, Other services, and Real estate and
business services. These priorities show the status quo of Korean industry structures
well. The GDP growth rate to 2030 year reference equilibrium, which is an auxiliary
index, says a similar priority to results from R&D investment elasticity to GDP. In the
end, two criteria of priority order can be functioned as a good index for National Science
and Technology Commission deciding what industry to invest and what budget to

allocate.
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H ool E HAskR (28x10x10) B2 A ETh A A gl AAIE ZHA S Sl A
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ofk

7 = P93t B4 (parameter) #S FAQsHE #golt) olu

TaT A2 BFE oW AFA A AT AS AREsh=rel] g ) eivebd B

Tkl olste] Ry FH AN vpy 7] witolt) E R34 Fullerton and Rogers

(1993), £=%ZF - AF52(1997), 274G (2000), o] 2](2002), Bernstein, et al.(1999),

Goulder and Schneider(1999) & 7152 ll9] @A AR B s 1-8ako] A}

g3t} Ak A EE AL A € 2201009 <E V-19>% 21-&3&to] ALE-3H}10)
o

@, ded wmm Aol EAel vlFe] ATA o F

S7hetal, BE Ao A Al AR SUHES dAs T R A HEES
A4 vt k. o] 7 sloll A FAUAE =odlny oy 2ok 1dhA oA =
71 dE=(2008), 7IAk s (AF 28)9] A A gk Al 0.0001= A4 gt 29A= 7+
Aol SAMY ] 7ol et A2 gib Ao &S etk 3dAldl A=
EE ARl digh A A gRA] A8 T AGES TIH<E 2> FE)
71eF FA4ol Had sepny e FEfekAl Alrskd vaat 2 FEA kel =
Y an) A 3h7ke] a4 A shebeE A (constant elasticity of trans— formation)& 3.00] 2kl 7}
Aottt ol E%F - AlEHA997) 0] AREgE R BRdSEEd h@2~4) H
froltk
10) F4-e AAE 2 2(2010), p. 2089 <& B-3>°l AlA%E Hausman Test ﬁﬁri i
<3 B-3> Asi 3

pud

o W2, prob.<0.1°0]™ 1A &3 23 (fixed effect model), prob.>0.10]H & &
}_ o

B-
I 7 & (random effect model) < 3 AQdS o4 4 Ut

foi

68 7l=sad7 194 3



<E 2> MY RASMHF 7Y

Tt 2008 2010 2015 2020 2025 2030
SHFAE 0.0000619 | 0.0000662 | 0.0000786 | 0.0000932 | 0.0001106 | 0.0001312
BARE 0.0000720 | 0.0000771 | 0.0000915 | 0.0001085 | 0.0001287 | 0.0001527
=AEFE 0.0001410 | 0.0001510 | 0.0001791 | 0.0002125 | 0.0002520 | 0.0002989
A 2 7EARE 0.0001070 | 0.0001145 | 0.0001359 | 0.0001612 | 0.0001912 | 0.0002268
A g FolAlE 0.0001236 | 0.0001324 | 0.0001570 | 0.0001863 | 0.0002210 | 0.0002621
12 2 EA 0.0000969 | 0.0001038 | 0.0001231 | 0.0001461 | 0.0001732 | 0.0002055
A B A EAE 0.0002095 | 0.0002243 | 0.0002661 | 0.0003156 | 0.0003744 | 0.0004441
shekAlF 0.0001302 | 0.0001394 | 0.000165%4 | 0.0001962 | 0.0002328 | 0.0002761
H &35 A F 0.0001079 | 0.0001155 | 0.0001370 | 0.0001626 | 0.0001928 | 0.0002288
AR S5 A F 0.0001464 | 0.0001567 | 0.0001859 | 0.0002205 | 0.0002616 | 0.0003103
TEAF 0.0001067 | 0.0001143 | 0.0001356 | 0.0001608 | 0.0001908 | 0.0002263
A RE7] A 0.0001062 | 0.0001137 | 0.0001348 | 0.0001599 | 0.0001897 | 0.00022350
719727171 0.0001154 | 0.0001235 | 0.0001465 | 0.0001738 | 0.0002062 | 0.0002446
47171 0.0001177 | 0.0001260 | 0.0001495 | 0.0001773 | 0.0002103 | 0.0002495
&7 0.0001178 | 0.0001262 | 0.0001497 | 0.0001775 | 0.0002106 | 0.0002498
7V ERAl 22 A 35 0.0001129 | 0.0001209 | 0.0001434 | 0.0001702 | 0.0002018 | 0.0002394
G [P E= | L 0.0001227 | 0.0001314 | 0.0001558 | 0.0001849 | 0.0002193 | 0.0002601
1A 0.0000857 | 0.0000918 | 0.0001089 | 0.0001291 | 0.0001532 | 0.0001817
T 0.0000550 | 0.0000589 | 0.0000699 | 0.0000829 | 0.0000983 | 0.0001166
=48 # s 0.0000901 | 0.0000965 | 0.0001145 | 0.0001358 | 0.0001611 | 0.0001911
v 2 B 0.0000950 | 0.0001017 | 0.0001207 | 0.0001431 | 0.0001698 | 0.0002014
A s 0.0000992 | 0.0001063 | 0.0001260 | 0.0001495 | 0.0001774 | 0.0002104
a8 % 2y 0.0000603 | 0.0000646 | 0.0000766 | 0.0000909 | 0.0001078 | 0.0001278
sk - ARG A 2 | 00000559 | 0.0000598 | 0.0000710 | 0.0000842 | 0.0000999 | 0.0001185
e L I 0.0000372 | 0.0000399 | 0.0000473 | 0.0000561 | 0.0000666 | 0.0000790
wE g H 0.0000514 | 0.0000950 | 0.0000653 | 0.0000775 | 0.0000919 | 0.0001090
AFE] R Z1ERA ] 22 | 0.0000742 | 0.0000794 | 0.0000942 | 0.0001117 | 0.0001325 | 0.0001572
7] e 0.0001000 | 0.0001071 | 0.0001270 | 0.0001507 | 0.0001787 | 0.0002120

T A H 9] 2(2010), p. 859 <iE IV-8>o4 <14

EX

(1993) %}

HAE ved= obg = thAs

CGERY F44dxt

- A= EibAstel AbsAk e
Rogers (1993)¢] 1.55 AF&-3}%
A stel FhAete] diAgEAEL 022 7He)
o] 1A 2] (2002)¢] Aol A AA7E gk 2} *Ohﬂﬁ}g} U A ske] =

71} AL 3te] tfA ekl -2 Fullerton and

=,

om, EXg HELS 1265 A&s3

g 302 gtk A

Ll

ol-8% =7} R&D 54

A B

o]+ Fullerton and Rogers

w2 AlAl R oA

[e) O~
FHAEe AA



d2 Goulder and Schneider(1999), Bernstein et al.(1999)3} #te] 05= 7Fgstith. &
Fanl Ao} of 7ke] o A ek A& Rasmessen and Rutherford(2001)o1 4 #| A1 8k 0.8 A}
|atelar, AHle] HAsiike] hAeHE e A Fdsttial 7 ek sin ¢4
Ao ZAAE= wdolAES FAYEEN =PI ES AT 00682 7P stk
718 ] FAAFE 09432 AFEsEA . A2 sk AF A PdtES B4 001,
A% 003, AsAF 0.1, 718 #FE 0.04= 7Hg st ok

3. CGE 238 FAHARE o] &3 SH+sy 2R

B ye] 548 CGERES Fa) 48 A7ALTEAe 444 43s olﬁo}oq
A AT FAe] AR E A S Aol o] ¢ o] RRDFARY] A4
5 FAE] i dAe AgupEFEAtede] EAe] HgE oS3tk Aol =7t
sttt o] mle e AFTREFEA} *éﬂ o Soll mejAl o] AFTREFEAFel o] I E}7]
otk A NEFRLY oS24 R&D FAF Al AIE Azof Ase] H 129
7H1998~20091) 2871 2k AA| R&D T2 FA17F A&tk A A7 2 a8 vh(<EE
3> Fx). o] AAlstellA 20093 7H4] o] F=A A= E o]&-ste] 20101 F-E 2030 744 €]
At AN EAIE ARIMA(Autoregressive Integrated Moving Average) 282 4
Jo] 2=7319iT}12)

2, 201048 78 20009714 2w ATARERRL Wi Aaa ol Ea) 9
A= 2009 7kA] o] 287] AFAE R&D FARe] A[AIDo] FEAQIVFE HAd Havt
SAch. olE S1sA 19983 5-E] 2000d7HA ] Fatel Apmel chald ehele 77 (unit
root test) = a3 @9 AA AT, FAE QA 2 BA & 2L Bl
oI -2 Akglol A ool = Ao AAHAT delto] dvka AAE PS5
ARIMA(p, 1, @)@ el = 12k A3k 2e S AAstke] 2030d 704 9] Ak R&D F4F &

ofo
ofs

_&

11) gty oz CGEEE 23 F=AHA = ol 9ste] B Ax7) nizdsiA |d 4= 9ok
kA o]lF 13H7] 93 ]%}Ev‘i—*ﬁ*—% 3 A}, 24437} AE) kA elS =gl
tHAAE 2] 2, 2010, pp. 130-13

12) <3 5>ol AN F 52 o] = ,R&D FA o] GDP tiv] vlFo] vlad E=A 4
Atk FHE AS F Azl frolsiof gt o= tE HeE fAbshA 8 Gl

2008 A7kA ©] R&DFAMY Wwko 22 ARIMAR Y-S A &3to] FA%7] wFolth

foi

70 71E844d5 194 3



AE =4

s, 1 AT <3 4> A5 o

<3 3> 1998-2009H AtdEd R&D F At F0|
(9] wvke)
! 1998 1999 2000 2001 2002 2003 2004 2006 2006 2007 2008 2009
AR | B35 | 26498 | 20446 | 48644 | 15326 | 2983 | 14759 | 11,147 | 15520 | 15612 | 28812 | 27438
FAkE MWL | 7812 | 8820 | 8800 | 3640 | 738 | 4662 0 0 8617 | 8027 | 19382
SAEE | 120143 | 163785 | 183360 | 234448 | 268602 | 274693 | 2784% | 332960 | 386,349 | 435076 | 456998 | 499765
26w
7‘;’:;{]1 64776 | 84951 | 117,835 | 110328 | 152422 | 119956 | 110424 | 117570 | 99073 | 192543 | 200243 | 220473
=
A 9 . . . . . . . . o~
oA 26280 | 16868 | 17,328 | 37747 | 24983 | 30839 | 16784 | 23592 | 2139 | 25927 | 30903 | 83047
[}
o]ﬂ] =il
Lizﬂ 28033 | 23725 | 35701 | 18798 | 70,740 | 26505 | 21,234 | 17509 | 20282 | 26905 | 27,048 | 45162
/d% =i
A= 123533 | 1439651 | 274779 | 175737 | 191294 | 189,727 | 171,741 | 212,669 | 205009 | 198033 | 151,660 | 184,804
B}SHAE | 865004 | 956916 | 1,030,764 | 1,334,618 | 1,372,423 | 1,504538 | 1,812,601 | 2,121,409 | 2,501,841 | 2,953,687 | 3,112,572 | 3,370,486
Hl =432
]”zﬂ;f’g 113365 | 140752 | 75648 | 81,041 | 120324 | 132156 | 157158 | 163840 | 177,893 | 184,824 | 188584 | 319268
=3
s
311;]}3 167360 | 158285 | 176,356 | 208,181 | 104,792 | 362133 | 448386 | 429474 | 41949% | 546589 | 671,165 | 742,850
= ™
TEAE | 0/l | T6497 | 84252 | 89491 | 94855 | 99521 | 116916 | 132304 | 174023 | 224791 | 304483 | 391682
A7) Al | 621,401 | 347048 | 333454 | 658983 | 870976 | 962,696 | 1,020,671 | 1,065,133 | 1,359,165 | 2,120,544 | 2,051,341 | 2,157,078
7] 9
ny}]ﬂ;l 4,396,480 | 5,689,490 | 6,308,799 | 7,349981 | 8,395,444 | 9,161,301 |11,056,533|12,367,623(14,111,474|14,867,509|16,707,132| 18,301,517
A7) | 106831 | 86014 | 144057 | 225219 | 221,734 | 268758 | 365,774 | 244829 | 368,237 | 434565 | 835,181 | 934,334
THEAY] 2394318 | 1,784,517 | 2647459 | 2,720,118 | 2,862,324 | 3,099,214 | 3890,048 | 4,111,004 | 4,713,376 | 5,676,754 | 5,223,167 | 5453939
7
i) o | 49170 | 54341 | 112081 | M021 | 63632 | 63267 | S48 | 66341 | 67,062 | 73075 | 83273 | H8R
A Z=J A %
A9, 7| s - . . | osa et | o . o | o .
0 g 300524 | 158418 | 252,733 | 177939 | 183338 | 209586 | 239451 | 288281 | 280220 | 317483 | 339569 | 367,320
A 401,744 | 412646 | 515974 | 501,647 | 735324 | 833437 | 83018 | 802788 | 496518 | 715367 | 846,368 | 1,143,147
=) 10876 | 17735 | 46678 | 71965 | 22833 | 24059 | 30991 | 52767 | 52848 | 106991 | 178,381 | 164597
O Al A E'l
o 0 0 0 0 0 0 0 0 0 908 3109 1,95
s
&+ g
Liﬂx 7064 | 41912 | 62713 469 604 490 0 63399 | 94485 | 54334 | 72284 | 107601
Fal 9
e 675946 | 873268 | 492518 | 492,310 | 351,169 | 532508 | 308665 | 230,001 | 278343 | 403833 | 518122 | 536,566
[e e}
:L% =i
v i e 11541 | 4781 613 0 0 0 0 0 &7 19 151 744
S5 A
ARSI ATH] = 590,064 | 593335 | 813,374 | 1429325 | 1,140,205 | 1,078,164 | 1,133468 | 1,267,645 | 1,464,209 | 1,594,100 | 716274 | 1,836,928
> e
TTYP4L
T 0 0 0 0 0 0 0 0 0 0 0 0
LA 0 0575 | 44% | 1525 | 6529 4069 2,197 177 1,106 | 17345 | 10253 | 13969
A3 B e | ofc om = | o - o | o | e
ST 59732 | 37678 | 24261 | 25459 | 32538 | 30753 | 46483 | 27432 | 37822 | 50482 | 1677799 | 859485
7] ek 0 0 0 0 0 0 0 0 0 0 0 0
SHA 11,336,600|11,921,800| 13,848 500| 16,110,500{ 17,325,100 19,068 70022, 185,300 | 24,155,400 |27,345,700| 31,301,400| 34,498 100| 37,928,500
CGERY FAHARE o] &3 17} R&D 74 ¢4+ A4 71



<E 4> {edd 2010-2030A@ 7EX[ 2] R&D F At o £X| F0|
(el ik <l)
e 2008 2010 2015 2020 2025 2030
THTAE 28,812 31,808 46,131 58,388 70,645 82,902
BabE 8,027 15,942 9,549 9,549 9,549 9,549
SHBE 456,998 615,894 956,653 1,210566 | 1,461,256 | 1,711,872
A 2 AR | 200,243 271,369 397,651 495,445 593,207 690,970
B4 2 FolAE 30,903 61,896 95,773 124,742 153,709 182,676
A Z EA 27,048 43,859 34,754 34,710 34,710 34,710
A 2 AeAE | 151,660 236,519 251,072 270,592 290,129 309,667
8}k F 3112572 | 4175792 | 6943932 | 9655896 | 12285855 | 14,852,640
v w4 G 5 A 188,584 306,512 483,229 633,095 782,668 932,239
AN12L oA 671,165 867,574 1,383,102 | 1,800,379 | 2192020 | 2577193
A E 304,483 407,526 689,523 1,004,122 | 1,331,751 | 1,664,683
A7) A 2051541 | 2800677 | 43943% | 5896339 | 7412736 | 8930,6%
A71DAA7 7] | 16,707,132 | 22,070,373 | 35251934 | 48125322 | 61,341,497 | 74,717,986
4717 885,181 1,01958 | 1693265 | 2340,136 | 2978494 | 3615576
Sl 5223,167 | 7236640 | 11,073,107 | 13832272 | 16,606,501 | 19,380,607
71 EbA 2 A A F 88,273 113,387 163,366 186,036 208,711 231,386
a8, 7k E $= | 339569 453,288 666,509 805,405 944,790 1,084,172
a4 846,368 1,196919 | 1,769068 | 2194104 | 2619139 | 3,044,175
T2 178,381 199,113 304,882 394,580 484,278 573976
=2 2 &t 3,109 2,643 4,447 6,296 8145 9,995
T 9 B 72,284 103,643 170,819 235,608 300,276 364,942
FAl g o 518,122 669,738 822,567 820,447 817,920 815,393
=8 2 1y 151 614 1,032 1,433 1,833 2,234
A‘Tr (;?; :ﬂi 716,274 1,835,199 | 2282432 | 2742782 | 3203015 | 3,663,249
YA L 0 0 0 0 0 0
W Y BA 10,253 18,393 9,335 11,950 11,221 11,424
A3l 2 ZJERAEI 2| 1677799 | 1145095 | 1,884,062 | 2611895 | 3339719 | 4,067,542
7] e} 0 0 0 0 0 0
A 34498099 | 45,899,999 | 71,782590 | 95502,139 | 119,483,774 | 143,562,454
3.2 R&D FAte] AAA 7 A%

CGERB & og8te] AT/NLREALe] AA 4og B4 s 7Erow
Ax7F dasith o= &84 Axe FHA AwsF Aok WA Z&A AxelE
GDP%} & A5 A A o] FAFEo] HEA R 5ol drt 22 GDP+= &M,
T ARAES RgA e Foz ZAT £ glor, FAFE WAAE T
72 71824 199 3%



3H(Equivalent Variation)©= R&D FAF o]de] §8573 ¢ 2 8&57TE A5
A

A8l Fosk RGNS oudh=t), o] YubH o R A5e] AV|E FHtete] AA|E L
Atk B Aol E 284 AR 5 GDPE AAA Ay HUARR ARSIt
FgA R = A5 FHA mA = s AYAT, A9 S (deciles
distribution ratio), 2#:=FA FEWsle] ¥ Fo] u} & AFoAN = FA AT
e AAsIE Ao 24 w1 Jormz Ay AFHtE F84 AFTS AR

3} 13)
<3 3> <GE 4> ARE E3Ete] Aed 72 REgEs
2 Rolads Ayt Ayl tpFst A Iy

EAAER AHESIZ g GDP FAAIE AlA SRt

X

i

]

fo
i)

il

ol

i

et

>
O

2 o
o

[

ofy

-3

>,

fol

<I 5> R&DFAto| 2lst &2V GDP &7t& 1t
(9] =4, %)
Ax 7l EIEATE] F7H =7H&
2008 1,113 1,111 -2.09 -0.19
2009 1,157 1,155 -1.95 -0.17
2010 1,203 1,202 -1.77 -0.15
2011 1,252 1,250 -1.55 -0.12
2012 1,302 1,300 -1.27 -0.10
2013 1,34 1,353 -0.93 -0.07
2014 1,408 1,407 -0.54 -0.04
2015 1,464 1,464 -0.08 -0.01
2016 1,523 1,524 0.92 0.06
2017 1,584 1,586 248 0.16
2018 1,647 1,651 4.27 0.26
2019 1,713 1,719 6.31 0.37
2020 1,781 1,790 8.65 0.49
2021 1,853 1,864 11.29 0.61
2022 1,927 1,941 14.30 0.74
2023 2,004 2,021 17.70 0.88
2024 2,084 2,105 21.53 1.03
2025 2,167 2,193 25.85 1.19
2026 2,254 2,285 30.71 1.36
13) &84 A¥e dI93 AEE Al AFEs7] Y384+ AHP(Analytic Hierarchy Process)
£ A&3h= zlo] Fasitt

CGER® #447g ol 48 =7} R&D F4 $4%9 44 73



2027 2,344 2,380 36.17 154
2028 2,438 2,480 42.29 1.73
2029 2,535 2,585 49.15 194
2030 2,637 2,694 56.82 2.15

R&DFAF= 201491704 GDPE #4:A1 7107} 20168 S7FAI= whl s o] &
T ReZ FAEJH<E 5> FF). Z7]ofl GDP7}F wn|ahA| 7k o= v
Bl o]fr= R&DFAE &4 2AHEFAE diAlehs 8 4t]A]l & ¥ (factor substitution
effect) W&l o2 HAItE = 2008~2015W7HA = R&D FAF= 1%k a4t a3}
7F BAS7FENE FEsHAIT 20161 o] o= ARV S ATA AN E St
7] wiTolekal A e 4= qlnk o] 7 art A o] RDFAE Q1§ GDP
7F 2 2008~20201d 71%F QF & 318%R] How FAHHST

3 20169 F-H R&DFAF GDPE 5714121 § 32k GDP 57F&°] S7Hs = A
Z YERg T RDFAZ 138 2008~20301d 713+ &<k 7= P el tinv]s] GDP+= <
Bt 060% s7kshe Ao® FgEQT) ¢, 20161 o] % 7] w3 o] GDP 7}
S5 AT HH, 2016102 0.06%° B oy 202430 1.03%= Ao 2 1% TS 9
XL 2030 dell= GDP S7FH&o] 2.15%° ol& HALEx 493 A S7HstATh o=
AEst ATNEFEAL F 7HA 5EA4S & wkdsTe Aottt &, AAE 2R

FAE A Aol G Fa, AA7]e] Bl Azl AumA s aat A%
S

EIN

13 5

o|N

o

BAlE AFAREAS Fa) GuEE 94 A9 GDP S 2718 Sezk
$HEE 4] ol@rhe Aol etk ate

wEelo] GDPel drht Zlefsta YEAE Avns o] 445
z =l

£ 59, A7 FA= 2008~2030 71%F &2t GDPE T 318%¢ F7HA
TA=

é°ﬂ Aol = a@sm Rtk w}am 49 %9 m 2 AEE g Be)
ST} ol Z Slal WA 2008NE 20308747 i AL AAA PR A

S Abdellwt FQlshs Aom dAlste] U Roldd s st Rodg dys



o] &3l GDPS R&DFAEHHAF S Az Aatd 4= k.
olo X Ao AE GDPY R&DFAEH

2 94
7P HERAER FA npAe Aol 2030 71578 iy GDP 7185 o]&38}
& 7NE

oX,
o

= 3
&t7] f1gkell frelsliof gtk Farw GDPel R&DFARH A 2030 7% HFoiH
GDP S7h&el A% A7 g2 vebd 5= sl relsiof ek

olAl GDP2] R&DFAHA 245 AAsi et GDPS] R&DFA] thdh ghe /2
ofe A3t o] A 4 Utk

AGDP/GDP,
AR&D/R& D,

€ =

% AGDP= GDP,— GDP,_,, AR&D= R&D, — R&D, _,

<E 6> GDP2l R&D TXtoll Cfat iy
(&1 1 A9 4, %)

Ax GDP AGDP R&D F#} AR&D F7t =
2008 1,110,545.2 - 34,4981 - -

2009 1,155,188.1 44,642.9 379285 3,430.4 0.404
2010 1,201,653.7 46,465.6 45,900.0 7971.5 0.191
2011 1,250,017.3 48,363.6 51,400.0 5,500.0 0.336
2012 1,300,357.5 50,340.2 57,900.0 6,500.0 0.318
2013 1,352,756.4 52,398.9 62,487.9 45879 0.509
2014 1,407,299.4 54,543.0 67,0424 45545 0.553
2015 1,464,075.8 56,776.4 71,782.6 4,740.2 0.571
2016 1,523,633.1 59,5574 76,480.2 4,697.6 0.622
2017 1,586,103.0 62,469.8 81,2182 4,738.0 0.662
2018 1,651,237.9 65,135.0 85,966.1 477479 0.702
2019 1,719,162.9 67,925.0 90,7277 4,761.7 0.743
2020 1,790,008.7 70,845.7 95,502.1 47744 0.783
2021 1,863,913.0 73,904.3 100,284.4 4,782.2 0.825
2022 1,941,021.5 77,108.5 105,076.1 47917 0.866
2023 2,021,487.7 80,466.3 109,873.2 4,797.0 0.908
2024 2,105,474.1 83,986.4 114,676.7 4,803.5 0.950
2025 2,193,152.5 87,6784 119/483.8 4807.1 0.993
2026 2,284,704.4 91,551.9 124,295.1 48114 1.037

CGERY F443= o83 =7F R&D 74 s 24 75



2027 2,380,322.4 95,618.0 129,108.9 4,813.7 1.081

2028 2,480,210.0 99,887.7 133,925.2 4,816.4 1.125

2029 2,584,583.5 104,373.5 138,743.1 4817.8 1.170

2030 2,693,672.1 109,088.6 143,562.5 48194 1.215
GDPS] R&DFAehe] & RRDFAV} 1% S716bs 4% GDPe| %7148 ojng

t} o]¢} 7+& GDP2] R&DFAHeHE A&

R&DFAZF &37F @7l AA @A s Bt

= QA 7)7bo] AUt A UERbE AW 11 53 d i A do] AR A
5= RS FAl #AAT ) F RDFAFY] 74 - Adad= A gt
GDPe] R&DFAF &4 ghol Algke] Aol whe} A} AX= Aoz geld 4 9l
ol <& 6>l A elH )
<3 6>°f o3, 20261 5-H B2 AFUNEREARA ] 1% S7te] st GDPS
7Feh ] F7FE0] 1%7} dol At 2026 GDPe] R&DFEAFl tgk ere8 Al gho] 1.0379]
2= A2 RDFAE 1% 57171+ 45 GDP+= 1.037% S 7tk A& ojvstn=z
R&DFA7} gF Rl ti3k 4284 F(Increasing Returns To Scale)S HolF= Ao|gkal
A ek 4=t A5 ol RDFAVE FAEHE Ak a7 543 dAE =
RAolgha wE 4 Qrh
<E 7> = X Eol oft soly PMael MEAT
| vy | PP ew| ag wey | GDP E7H8Y
F7hen
|12} .
1 EPEeEs 1.242800 2.9923(1) 7 14", 7k 2 R 1.214230 2.1207(7)
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