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s, AREY 33, 4 A3
geh ) AR AT AR Sle] L4 FalAge
38 Sof wlde] % u) el of@ AR 2AE Yolo} HrE W
¥ Gash 9k

5'] 71Ee] AFANE 2 o, AAS e I3 AAGDPY A ALE
Al A= viA= Ae= $AFEGI WA OECD009)el whEx,

OECD 307H%—E— e & 75 3851712 <l IAGDP= e
15~25% W Zastgl o, F891717F vWis- AAEd oS e s &
FIGDP: 37402 00714 hadh Ao EAselrh 53] 349
XX

51 :
t g AR S00A4 59 WEHE Eslel AGDPA 1A e
A
J

N

= “1]7}‘459* Holet o]FoA® F597l= R&D & ﬁﬂ"]—rz}"ﬂ 7
AR QJeS F= Ao velEglrh =38 European Commission(2009)2
A$1717F 2171 EIL% o] o] ZANGDPe} A AAE v AdE Al 7}Z]
Al ew F-Este] AAsledel A= AAGDPeE 2 Aa-ge] $17] o
A FFoR 35Es A-HEdde] Ak, 1919)el, 4= FAGDP7}
dTAlRE SaEy ANAAAES S17] oA FElR IEHe (3R
=ab), 19914)0] 2, UWE%C’ AAHGDPe} AW dAE 2T 7] ol 5
Fo 7 3|BER] E3l= A(dE Alg, 19924)E0] L A 7FA] ¢l slEt
o} o] 52 7-FollA XLZH/‘ 59| 382 YAlgt RDFAF 5 AAd-Sof 3
o Z--Hrtar AA=E ek
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Bagte A ol $elvele) A4dls 1998 SIgkl7] o)% 2]

9715 FHE AAAT FALAE AN shtschs BN A

(el e 3)o] el AR AR Frevka & 4 oleh weh B

A= Tl AAS u REE AR AEe 93 AAAY s
.

QA0 45 24 e Aok & 5 ek

s

il

=Xl GDP
AdLial== 1)

AlLlals=2)

AL2l=a)

= D European Commission{(2009)
.

2 A4 Al7|= Daude and Fernandez-Arias(2010)2] A-t-oll4 it
ol 59 Aol AAFErel Wk chekst 7gste] LAC(Latin American
and the Caribbean) =7F53} el =715 7He] 109 254 AFe] A& #F
Vs I-ALE, T e R skl B sk AAREreARe] AR
25, -AHL TR AXAMA(TEP) Soll tigh chekdl 7P 5ol 71 &3t o}
w3 AL ohekdt REES A sksich A= AEAQl Solow R, A=
9] AA ¢l TFP3lol|A TFP7} AFEAEol vz &35 783F 28 (Mankiw,
Romer and Weil, 1992); Hall and Jones, 1999; Klenow and Rodriguez—Clare,
2005), AAl= 7 WA 23| TEP7} QAL WX & FJ3ke megh 23,

vl HAlE F WA 23ollA TFP WS w8i8k 23(Cordoba and Ripoll,
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2008), thAl WA w3 vl WA mF o] glAAFE] WS w3 73
(Cordoba and Ripoll, 2003)°]%{v}. mhA=te 2 o 5 wia] wafelx]i= i)
S 33k 23 (Tzouvelekas, Vouvaki and Xepapadeas, 2007; Vouvaki and

Xepapadeas, 2009)¢]t}.

S R R E e el
Aol we} AXNIA] BRYES AASa 7 REE $
ARAE, W, FRAAOR QEE A o S RS
AHE] Bk gEivebe] AAE AR E ARSSE 109 59 =7
Az alel sejvete] AARAE AR st AL tialel =
o AFE M d 2AHE 2Ee I, e 24 wAlE
date] mwe] WS w3 = ot 4
ato] 5 2] AAe] AR G52 fel ofH Al A4S Wi
of =7t LAl ®ok =8 A4 213 v Eo] whAul<E(carbon
emission)®l] & B]-&(pricing the carbon)<
2 F7HEE o9 A WAl E AL o]Zle] AAEkE Bl FIAIE Al

Al Aol

1o
2
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i
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2 ZQ AR O gl Ate]gl 7}
1

) AP EEARE AESE W ddeldt AARhie] F8F 4 glovt AAREA
sleAis LAk WEAe) o asie) dgol By
73(2004)ell wr=w -=lveke] 7% 1981~20021 7]7& s ]

£ 0406600 2510 E AL JIT 4o A2 AkoE Asjel
A% we 449

31—%.

Rl



1. Solow R#el| 23t 2lZal(2% 1)

)

ol
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d

O:I:‘

EA 9l AlarA &} (neoclassical economics) Solow ®.3&}ol| x| 2] A

“~(constant returns to scale 7H4)= th3 Zth

A DY = AK LY
71dA Y& F7PHA, Av FL24A4A(TEP), K& AHEAE LS &

FFTRAY, ot 25 P77 B el

o] (A} 1)& o]&3le] t}52 (4] 2)¢F #o| &Z-9-%*HSolow residual) =
A1 TFP Z7}8-(AlnAt)2 A}

(2] 2) AlnA; = AlnY,~(1-@)AInK, 1-aAlnL,

2 Aol 717 1970~2009, F7 kA= 20061 B 71E bk

v (FHAATZAD S ARSI EAREAEQ005 . B

1997~20081> SAA ] =A% A= A e ARt
1997 o)A ] AR5 1968+, 19774, 19374, 1997 =+ -2AMd

T-— "1

N
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K

&S 7153444 (benchmark-year method)ol] &3] A=H = Ak
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stola, S GARRT ohlet AgdgiFe] REAES EF mFASRE
lan1by2)], e 849 B PN ERA (38055 g1 u g
Aol AARELNZ AL, bl (] FRRAG/DBEZALME, b
S 0% WhE 21 WYFREAL A% YR 9 125FS Bt

£ 74l )28 Zolehan

(& 1) ZHEEe 22E Zsi(=2d
(

. 1971~ | 1971~ | 1981~ ] 1991~ | 19%~ | 2001~ | 2001~
e 2000 | 1980 | 1990 | 1995 | 2000 | 2005 | 2009
A A 71 86 9.3 76 51 44 38

i FARAE 98 | 126 | 109 | 136 | 81 44 43
g | F 19 35 28 20 | 00 | 05 0.1
Xt B 25 18 38 17 24 25 22

7 | SRS 34 45 37 46 27 16 16
o |x% 12 22 18 13 | 00 | 03 0.1
S ETEN 25 18 38 17 24 25 22
7 | EARAE 430 | 526 | 399 | 600 | 533 | 364 | 408
o |x% 171 | 22 | 192 | 173 | 09 | 77 14
#2004 350 | 212 | 406 | 28 | 473 | %60 | 517

$-2] Al 19709 o]F 71%9] ¥ AAS 7|28l gled] o
1>el] veht otk o5 Az

3 o] A7 Ee] 48%2] F
S Yepllz 9dx 5o AA|dES 17.1%5 ez gl 845
A7 AEL 6651%S ez gt} ub, TFPY] AA7]od8-2 35% A
of 2A= Al vehta givh Tz} 93ke]r] o] % 2000dW S0 ©

oL _“4']_4
R
fEoonl

o
&

2

o,
lo

b1

v

3) e kA ©EAT) dEE = 232 A A-uln 7 (2004), AH2009) FHx=
4) A7\ E EEALSENE] AR A5 0 2 IEgAtREnts wEslA| oka b

= L=
5o =FASE JIE

=y
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AA7IAEE ZRAZE S5 2 28R 01%2 A —rldrﬂl 3
Tev TFPY] 37k 2 AAr]od®s 22%8 455 Heola sl l
1980 e (3.8%)ell mlaiA = ZA] F& Folv 19704 H(1.8%)2F 1990+ o
(21%)°l] HEIA = vha =2 Eolrh o] A® 2000 Eol f4Fslel ]
g AA7IAT} vl ol AAAA S AAERE 38%E w3kt 20004
. o AAEe] Yokl 7leH 24F9e] ARz A Jor|n
TFPe] 7ol vlaA 2 55 vebdd wel ea%ie] A7]oe
(RS 40.8%, =% 14%) 42.2%% w3t% 3L TFPY] 719342 57.7%
2 s vephdch

200059 =o] TFPe] AA7]ofgo] = sicke AHolA 2] A7
AFEY A2 A8E A 2 $E glon} o]e 4%E A Y
Al 7wy} ZA F3EGE oA AAE HAFEE AA
i Qleka & 5 gls rheAe] Ackd 53 S&sl] o] F Vg TEEA,

e B84 A7) A% Sow AREEAE b ¥ & 2led
g

rlr

5) Cho Kim, and Schreyer(2012)o|A4= 2000t o A3 =3
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ofHX|ANHT @ H12H H2ZF
2. TFP7} 84590 u|x&= g2 w3t 23

1) TFP7} Ai=A50f olxl= 202

===

TFP+= disembodied technology progressE -sdt 24 F71712el 44
el @k v b opel FAREE fUgteEs] MM orw Rt
4ol odsFS uA 4= 9lrk TFPY} AHRAEC nlxs 392 183r] ¢4
Mankiw, Romer and Weil(1992), Hall and Jones(1999), Klenow and Rodriguez-
Clare(2005)°l] whebA] ofefiel zro] AikgtrE AA2|shd okt 3ich

(/51] 3) Y. = AK, 117&1411 = AL[Y117Q<K1 I/Yt>17aIJLa]
_ Atl/aktq(l*“)/“Lt
A7]oM ker=(K/ Yo+ TAFHEAE H]Solt),

[33 2] =X1=2A=H|E2 F0|

——

KY

0.8 T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005

AzAsste] el mEm eARsmEl koS 271499 Ak

(long-run steady-state)dlol| 4] EAFEA~E3) Rr171x]71 FLd A A H balanced

gowth) & el web dg4EE el Qe Sl AAe) oS



BETHE et falu2t ZMHE el et AT

A ER, 19709 o] F 7|7kel met ok WFEy)e s 23
s Boltph 1 o] Felle

me

I =1
Arss 1A 'LTL 3}-‘5— *J-'%‘f"]ﬂ‘r o|AH 9f3ke]7] o F TAREATH|Eo]
AT AL e AE Aol of7|she At e ded
T gl Aoleh sivksldd ob# 9= AA7E AAF AAHEA R A14iekA]
it e S P R o A 1% 990 Arke] =gk Fapol] whE <
Al Aok B g Sl 2l&H)7] o] IR, FAkelAle
U so® Qg 7] ?XV‘M el 7]lghekar & & gl& Zlotth uf
2hA EARRAEHE SRS A5A <l e FAke olZasle Hbedsta

ZAAAAe aolddlE Sl (A 3 S FHE opA] Fdsk (A 4)

oJ7]ell 4] TFP Z7bgo] AAAAE vlxe a3 (1/a)AlnAce] 1, ©]
= AAH-el &79] AlnAl} AFEAES §3 A &3¢l (1-0)/alAInAZE
T2 4 9tk TFP7}F AHEBo vl FAAQ] 335 18 4§
1971~2009\12] 717t EoF TFPS| AA7|ol$-2 541%2 ko] w3 oA
vehd 35.0%7104&<l vl ZA gt o] Fox] ALAEE 53 TFP
o] ZHA A7) 192%el ZelA ok Fxbe] olzeal % Hkod 3L
Ue TAHEAENE(K/Y)S AA7ES 194%F Y gla k%2
710382 265%31T.

20000 5o TFPY AA7|od$L 90.1%=2 =/ gdi=eler], TFPY
A Q7% 324%E SESAch v, AR AERE(K/Y)S] 4%
710E-E T6%%, 5 AR 23%2 A E3E e 53], A

6) Daude and Fernandez-Arias(2010)%] pp.20-21 =,



X ZMAT @ M 123 H2=

(2 2) BHEEel 2208 Esl(=2d 2)

as 1971~ | 1971~ | 1981~ | 1991~ | 1996~ | 2001~ | 2001~
= 2009 | 1980 | 1990 | 1995 | 2000 | 2005 | 2009
(K/Y) 14 2.1 0.8 33 14 -0.0 03
Q i 19 35 2.8 2.0 -0.0 05 0.1
| Fexaay | 38 3.0 5.7 2.6 37 39 34
R &3 1.4 L1 2.0 0.9 1.3 1.4 1.2
K/Y 194 | 244 | 86 | 398 | 271 | -00 76
Q e 265 | 411 | 297 | 260 | -05 | 122 23
g | F82A04 | 541 | 345 | 618 | 342 | 734 | 879 | 901
(R &7 192 | 130 | 212 | 114 | 261 | 320 | 324

< &8k TFPY 7= 5ol 24
75#‘%1 °§ 3}% u] % ‘F o)== vk, ¥4 Al (process innovation)ol|] ¢]3F TFP2]

ke wEAe 7158 U2 ko] 1 AL 4L 1
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(Z\Jl 5) Yt = Atl/ukt,l(liu)/ullt = Atl/aktfl(lia)/qd)thb
= AWVDaly  A-0A1-baly 11D



ok L= oY29] IARA b oA REERALS JeEh T o=
HI7EA el o3 A EA] G T2 kFARe F2A EA

she ptelet & % 9]

i
o)
22
2

ZAAAAe e EAllE S (3] 5)F oA SUFEe] Ao xded

(A1 6) AlInY, = {I/[(1-b)al}AInA; + {(1-a)/[(1-b)al}Alnk,+[1/(1-b)]Alndy,

o] (A 6)olx TFP F7H&e]l AAMAAE vx= &= {1/[A-baliA
InAelx, o] 2AAA-l 9l AnASt AHEAE U w58 53 A &
el {[1-A-b)al/[(1-b)al}AInAZE 53 = 3t (4] 6
7] el E 7kl Hgt 2] @A () A5 o SHYE 28

7F e o} FEE FHAE oo

(A 7) InLt = E(lno)+b*InY+ey,
gk 7164 Ellnode 443, e 233, 22|12 g [Ellng)+e o]
P A (stationary) A|AID = 7FA gke},

(4] 7)& OLS(ordinary least squares) ¥}FAlell 9Js] A8t 79 GDPel| 2
& A=A 92 =AY 24 wAle 2ApeE F3ke] ohAl GDPA
deg vl 4 9led ol=g Ul (endogeneity)®] A= GDP FA A4
o blass Z:FT 4 gleh webA A7 A7|EdA T A E B
W<(instrumental variable) 2 AFS-3te] 2vkA] # AAp8(TSLS: two stage
least suares estimation method)ell 2J3] A3} A7)E3 A5 T3HH 5|
= FAAE A 747]7!:%]“5 vehllng e apglo] ofuldhs eE A A
T4 BAlels Fhelo] ¢lu Ewidel GDPoH Welxo] 2 Aow el

rulo
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%] 7] wjgolc}.
(2] & OLSeF TSLS "WAlel] )& A3 Axls <3 3>o Rzt
TSLSS FAAS be OLSY A$-Hr} zhe Aoz velyks TSLS 44

o] 2x}8}% OLS®| 74-9-9k= =l H4 ol Ao e}
we}h ohuk TSLS9 12474] b 10%TFNA SAA frelde] fle Ao
2 Yepgdtl GDPY  FuEkEA bE (AlnL/AlnY)So® Al
1970~200011 9] H#3} FFHAE 013773 068332 vieh} TSLSS| 34
Az} frAstA ekt

ﬁi

(stationary) A]A|<

r&

(&# 3) F¥Z&Y

(%26]}4) hﬂ_/t = b0+b*1nYt+8t

TE OLS TSLS
bo(t3h) 14.1972 (112.06) 157356 (2.44)
b(t%h) 0.2716 (27.15) 0.1499 (0.29)
R® 0.9510 0.759
DW 0.1833 0.0497
Z218ke] ADFEA A -1.19 -2.85
T 2kxgke] ADFAAS $13F 10/5/1% A= -1.61, -1.95, -2.63%.

[3& 3] o2 FAMl

PSI
8,000,000

7,500,000 -

7,000,000

6,500,000

6,000,000

5,500,000

5,000,000

T T T T T T T T
1970 1975 1980 1985 1990 1995 2000 2005



BETHE 1afet U2t ZHMEE Qelof ot o

=

-

A7) FHATE olgale] AR F2A FAE Weht 0o FAF
4 F5AE Bolth} 99)7] ol F SAE woln
SITk. o)t S1RH917] ol F wEARe] F2A FAZ Qsjo] mEe] F7hAL

(H 4) BH8Ee 0¥ Zai(=2d 3)

e 1971~ | 1971~ | 1981~ | 1991~ | 199~ | 2001~ | 2001~
i 2009 | 1980 | 1990 | 1995 | 2000 | 2005 | 2009

(K/Y) 16 25 0.9 36 1.6 -0.0 0.3

7! 0 1.0 2.6 1.6 1.0 -09 -0.2 -06
(_:j_ Z A 45 35 6.7 3.1 44 45 4.1
(A E23) 2.0 1.6 3.0 1.3 2.0 2.1 1.8
K'Y 22.8 287 10.1 46.9 319 -0.1 89

;] 0 136 30.7 17.3 129 -18.2 =34 -150
5 ZF Q4 63.7 40.6 2.7 40.3 86.3 103.4 106.0
(7 &3 287 19.1 32.1 175 39.0 475 483

o] Aol 7]uket o TFP7} AHRAER olg} %ol vxE E33 7kt
3 7% 1971~200011 2] 71735 TFPL] A7)l e 23 2(54.1%)el H]3l
A F9E 637%= 7128w i3 TFPe 7HA AAr|ole: =3
219.2%)°l ®lal o=l 287% 5 71E3kdrh FAINRZ QS whdshe <3}
BAEngo] A7l & 228%F el glar AR F2E A
Hkdate 02 AA7E-E 136%S 71=skgct 2000 S TFPS
710488 Aol vla] =A lE 106%(7]7F 63.7%)% VRl 7H
% 4B3%(Z717F 87%) 2 FHEAA| T o]el] wbsl] TR AEH]E
}7]0d8-2 89%%E FEERL 00 A& -15% % AA 35}
FAHEAE 2 0] AATIAEe] FA s ZA E3bE L ot
ol AL e fI3 FAEAE 2 x| dee] 7
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o
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3. AR2Eo| TRPo| X H7E 28 53

O
—
N

43} (embodied technology) AHEz2] °1% E3t] TFPel A4l
°§?‘£}% oAk 74Aska glch o] A% TFP: w3 1-23 33k= e
Aoz AR o] Qla ARAES] Rrlrpx|o] tdh ke Zbg A<l
FaE wkedste] vy 20 wlel] oS A 5 9ok

ol & Hr} ApAF] AT 7] S8 b EEHAS 1AL

Cordoba and Ripoll(2008)l] 7]%% wfj ApEBo] TFPe| vA= 335
2 S (4] I oo} o] (4] Y FEF & ek

(4_]’ 8) Y, = l/ukt [(1+ u/u]L[ LAk, 1(1 a)/al( 1+c)Lt
o7l c=(I/n)(Vaelth =3 av k%8 U 'EAL ne

technology frontier(A")ell 3+ 3743 = (catching—up strength) =+ 7]&8
=
=

eple

J

AFE % (technology diffusion speed)

18]35, Cordoba and Ripoll(2008) ¢l 4= TFP2] Z7}= (2] 9)¢} 7bo] AA]
skt o] odate] Ak =717} technology frontier(Af)E F-E]2] 7)<E
Ak Ao A E(AY), s T AFNEFARre s FA A

S etk AL ekt & (4] 8)dllA] frontier technology®] 7]<%
A7) w9 whE b (nooo), ¢ 0722 FHEH Hol (3] 8)2 (4] 3)
o5 AgE 3 TFP= H419] w33} 3ro] oAl W7t & Zlo|t)

(2] 9) (dAYdt) = d(AS)"Ar = d(A)"ATSR(Y /LY,




rr
ke
offt
o
o
fo
oft
r o
oY
=
i
—m
>

th of7]o|A Age technology frontier, rq=
(=R/Ly, SR A7 k= (=R/Yy)

(4] 10) AlnY, = AlnAy+[(1-a)/al(1+c)Alnk. 1 +AlnL,

ot o37]ollA 9 Frol FoIAW AlnAje AAEA ARXEE I o] g
Cordoba and Ripoll(2008), Daude and Fernandez-Arias(2010) S-<llA+ 055
A skar gl

(A 10)el] 7] st ), AR g SARAEN SRS AHEE B
3 29} 7ro] [(1-a)/alAlnk ©]2 7P &3 [(1-a)/alcAlnk, o] ¥t}

2 AT = ¢ #e AAH FAs] fE (2] 95 gl (4] 9F
InAe} Inreel] B8l A71A el A (long—run steady—state) <] ollA] linear

approximationdha olefje} -2 FAHAS =& = glc)

(A1 11) In(A/A¢ 1) = aprailnA¢ 1 +a (1-a)/allnk; o+tasTrend+ey,
o}7]oll A a;=ng, a=g, g=In(A¢x/A1"), az=ng” °]c}.

FAA (A 1D 4SS FAATE(a, ay, amitell dAZ AAZS 7HA 2 9)
© v 2 NLLS(nonlinear least squares) F=3HAlel| 2la n3} g5 FAHT +
(PN

e, FAASL g oLt [c=(1/n)1/lell 3l c& A= 5= itk

(2] 11)2 NLLSl| & FA3 Aape= <& 5>l yeht gle) o]} e

8) =EIAL <HE 2> Fx
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FA A 71%3 o n3} g= Z+7F 13.0838% 0.02327) H}h webA] co 3t
L 01HE EEF)

(® 5) NLLS F=¥Zu}

In(Ay/Ac1) = -1.1945-13.0838[0.0232]InA;
(2.07) (2.25) (15.61)
+ 0.0232[(1-a)/allnkt-2+13.0838[0.0232]*Trend e,
[R% 0.1580, DW: 1.78, ( )+ 3]

<E 6>oAE 2 4o 723 AAAAY 24 EAAIE Yehw
oith ole] wErl AR AZo] TFPe| WX 7HAH Ixs wed 45
1971~20093¢] 717 Fet EAHERAEM]S(K/Y)S] AR
2194%)8c} =& 216%F 7153ksich o] Af k%] AA7|AdES =Y

2(265%)9} Edsta TFPY AA7]ol8-& 23 254.1%)9 23 3(63.7%)
Hlel e 54l 51.8% % »‘rﬁwz ourk 22}, TFPE AA7|HE+ As
A3l Solow & oﬂ 23 23 1(35%) 1 H)3] TFP7} AFEAEo)| v 7}
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o A ulg

SR 23%(%7]7& 26.5%) % z7ﬂ ﬂ%v‘r. :LEM TEP2| A7) &
Ao wls ZA FHE 89.3% FF(£717F 51.8%)E 1/}5}14137_ itk TRk
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(HE 6) ZAMYEe 221¥ 25i(2E 4)

(5hg): 05 EH7IE %)
e 1971~ | 1971 1981 1991 199 | 2001 | 2001

= 2009 | ~1980 | ~1990 | ~1995 | ~2000 | ~2005 | ~2009
(K/Y) 15 23 09 34 15 -0.0 03
5 AR 02 03 0.1 04 02 -0.0 0.0
o |n% 1.9 35 2.8 2.0 -0.0 05 0.1
= | 2020404 37 2.7 56 22 36 39 34
[7h4 &3 1.2 09 19 05 12 14 12
(K/Y) 216 27.2 96 45 303 -0.0 85
5 AR 2.3 29 1.0 47 32 0.0 09
o |n% 265 317 29.7 26.0 -05 121 23
T 29404 51.8 10.1 60.8 295 70.2 879 | 893
[7hA &3 169 2.8 202 6.7 229 20 | 315

2) ELaYMY, A=A 5, caof ddE efdt 29 (29 5)

-,

B3 4ol A= TFPo} ApEBo] AR WA o R AAF = v, w52
R oz AAE) 7| 23y 39 A9HH TFP7F k%l vAE
A 29E, & 25l WS zeiﬁﬂ%u}. B3 4ol 4] 5] WAA
(TFP7} el WX &3S a83b] 98, (Lo = oY) IAAE (4]
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TAREAER] G (k)] AR A 28 290 28 3ol XFH [(1-a)/alAlnk 0] 1
2= [(1-a)/all(1+c)/(0-b)-1]AInk o] Htt.

(%] 13) AlnY: = AlnAy+[(1-a)/all(1+c)/(1-b)]Alnk:-1+[1/(1-b)]Alndy,
o AlnAy= (A 13)9] 2RAZA] AlAkE

(7 7) ZAAIMEe| 21d Hl(2E 5)
(sk¢]: °05 EH71E %)

—u 1971~ | 1971~ | 1981~ | 1991~ | 199~ | 2001~ | 2001~
= 2009 | 1980 | 1990 | 1995 | 2000 | 2005 | 2009
(K/Y) 18 28 11 40 18 -0.0 04
7 (A 57 04 0.7 0.3 1.0 04 -0.0 0.1
o | o 1.0 2.6 16 1.0 -1.0 -0.2 -0.6
A ECER IR 43 32 6.6 2.6 42 45 40
=iy 18 14 29 0.9 1.8 2.1 1.8
(K/Y) 25.4 32.0 11.3 524 35.6 -0.1 10.0
7 | B EsH 6.1 77 27 125 85 -0.0 24
o | o 136 30.7 17.3 129 -182 -34 -15.0
T 20004004 61.0 373 715 34.7 &6 | 1034 | 1050
(A 57 26.0 157 30.9 12.0 3.3 475 473
o]Z AZAow %HF A= <FE 7>o vehd glon o]F s
o537 2k AA, TEP, Tz}%i% o WS 2% wEet 4%
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61.0%% 7|=53ct o3t TFP4 A7 & 2y 2(541%)54 g

3(63.7%)2) F7rpEe Ve itk 2y AR AEN] S (0 ¢
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AsAQl Solow AAFETE vetlie (A D& 54972 3l up& &
2=l & (carbon emission)oll gt FehS sk dka Qlok HAAAe]
Aol w2t ®All(carbon tax)7d EEAG FEFAIRMEAA A Al (cap &

TFP S7F&9] A&s

P B47H4, Ce BamMEd, Y ), @27 (Poel gk 4

Bl FAE <l 7 Ql whimfEn]8-2] AkEo] of# Zlo] dAe|ck
EhrnlEn] 8-S 7RIRE &9 A4 TFP 7183 3515l A2+ Trouvelekas,

Vouvaki and Xepapadeas (2007)¢} Vouvaki and Xepapadeas(2009)5 & <

alt}t. Tzouvelekas, Vouvaki and Xepapadeas(2007)ell4+= 5+ 7}#] vbH-2- A}
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43fo] BRAujER]$u| S =4 TFP 713 A3kt shvie 71

COo2ulZ 3= gHA| o3l margmal damage cost) FAAES BT

2 AAste] etaulEn])4nES Alalksla 712 TFP Z7b&ol4 etan]E

o] A7 A E (=S8 F+CO7H)E Apatste] =4 TFP 27+

S AEske WAtk o shube AAle A EA 'hAnES sk A4

s Tl By He dees ARSSe] 'aiEn]8ues 43t
=
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E_Jﬂr makshu 2 ehau)SH] 4] —Zr““] whaelE Bl o el AAE wels
AR At Ak A ARSI FAY ASE gk A6

H|8-28] ARG 27| o]fHurl= o] EAlge) upeba B Aol Ao A
ARFEE Tzouvelekas, Vouvaki and Xepapadeas(2007)¢ll wlz} o}zl (
14)9} zro] A e}

_1>_“, o

(A 14) Y; = AsK " PLEBCYY,
o, of7]ellM Ce stanlEei(d7|1 M= AF50] A olAtslets wiEe),
Al SR E8)F, Axe (2] D] Al A4S
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7}—3} 2y (A 192 FA7Fssch (A 17)S 1972-2007d2] A= =}
E AHgsle] OLSE A ¥z <& 8>¢ vehdt 9ok

(4] 18) TFPG~GTFPG, = AlnA~(AlnAs+yAlnB,)
(a-B-¥)AINK-1~(a-B)AInLi+¥AInC;

= -[(1-a)y]AInK;—ayAlnL+yAInC,
~y[(1-a)(AInK¢-1~AInCy)+a(AlnL~AlnCy) ]

(#] 19) TFPG, = ~yX+GTFPG,
&, X=(1-a)(AInKi-1-AlnCo)+a(AlnL-AInCy), =4 TFP 37H GTFPGE
et ek s FAEA ol yo AT AEA SA4 Tkl

(2 8) EtAHIEHIZHIS(v) =¥An

TFPG, = 0.0207-0.3456+X+e,
(450) (371)
[R% 0.2884, DW: 1.6809, () t%]

oAl =3 6ollAe] AALAS] 8 FelE <G Dol AFTHoR
ehlla glom, o] 5 AeshH ok 3k AA
S w#ste] XA TFP Z7FeS A3 74
A TFP 7482 7|88 TFP S7kgHe} U2 Zlo® vepdrh & 7|7t
b 71&2] TFP $7H2 25%<1H vhell =4 TFP $712 21%%E 7|53
et o] & ela] X4 TFPL AA7|o& % 71&(344%)¢l Bls) & 282%
= 7153k ole sk BE-E FHEHA o ®amEe] Ao ol
& 717kt 289%el @kl AR 2o AT oES V(R ©
480%2} 17.1%)ell M]3 2 31.1%9} 11.8%% 7]=281l7] ool 4,
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6.1%)% Heho] ghawlEe] A7) zs} 7] 4 % 06%9} 133%2 3=

Aok w3 EARRAE gl Ao By 19 A9AT el v

a E3HE 225%9}F 40% (%717 31.1%9} 11.8%)% 715sh= b, &4 TFP

o] AA71E2 AA(Z717F 282%)°l Hle] =27 FHE 60.2%F 71531

k. o]e] 2000w Ee1 54 TFP Z7H&3} 7|9 TFP /M2 A9}

o] ol ARl e et ol 'haulE Azbr]ee] WAl '
2lE F7HES] st 7]<lshe Aotk

o

(2 9) BHgHe od ZsH(2Y 6)
(5hs]: 061 EW7IE, %)

— 1972~ | 1972~ [ 1981~ [ 1991~ | 1996~ | 2001~ | 2001~

= 2007 | 1980 | 1990 | 1995 | 2000 | 2005 | 2007

T SAAE 73 84 9.3 76 51 44 46
FAHEAE 101 | 127 | 109 | 136 81 44 43
i AR 2.1 36 2.8 2.0 -00 | 05 0.4
g €O, 6.1 92 6.4 83 5.1 1.1 1.8
= TEP 2.1 0.7 35 09 1.9 2.8 2.8
(23 1) 25 15 38 1.7 24 25 2.7
SARAE 2.3 30 24 30 1.8 1.0 1.0

7 | =% 09 16 1.2 09 -00 | 02 02
o] | CO, 2.1 32 2.2 29 14 0.4 06
= | =2 TFP 2.1 0.7 35 09 1.9 2.8 2.8
(23 1) 25 15 38 17 24 25 2.7
FAHEAE 31 | 363 | 263 | 392 | 3B1 | 288 | 25

7] | =% 118 | 186 | 126 | 113 | -06 | 50 40
o] | CO, 289 | 378 | 239 | 378 | 272 84 133
¥ =0 TFP 28.2 84 372 | 117 | 383 | 628 | 602
(23 1) M4 | 177 | 406 | 28 | 473 | 560 | 596
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- (A A6) gk = (dK/dt)/Kiq = s(Yy/Ki1)-6 = s/k 176,
wEbA ke = s/(gketd)

0 (4 ADT Aoz vl¥akn Al (A ADS BE

- (Al A7) dga/dt = galng+(©-1+1/a)gal = 0

- (A ADERE] ga=00] & ng+(0-1+1/a)ga=0,
uebA ga = ng/(1-6-1/a)

- Cordoba and Ripoll(2008)2] 7}l w2} n = 1-6-1/q,
w2k ga=g

O (ga=g)®} (n=1-6-1/a)8] 7Fd& o]gsle (A ABE AAsA

AR)E =&
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O (A 11)% discrete FElE A2 3HH (A Bl)o] ==

- (4] Bl) In(A/Aq
= explln
= explin(d)+nIn(A-1")+(O6-DIn(A-1)+In(SR)+In(y-1)]
= explln(d)+nIn(A1")

+(O-1+1/)In(Ai-)+In(SR)+[(1-a)/alin(k2)]

)
(d)+nIn(A )+(O-DIn(A ) +n(r1)]
(
d

O (3 BDE WA In(Ac)9t In(keo)& #7148l ALl (steady

state) 3]l 4] linear approximationdlH (2] B2)e] =3

- (4] B2) In(A/Ay) =

exp(X N (O-1+1/0)In(Ar-)-In(Ac ) +[(1-a)/al[(In(ke2)-In(k")]}
o174 exp(X,")

explin(d)+nIn(Aw)+(O-DIn(Ax1") +HInlr-1 )]

explIn(d)+(n+6-DIn(Aw; ) +n(r")]

= d(AL )V M

- 34 (4] Bl A el (steady state)ol|A]
In[(A)/(A)] = g = explin(d)+(n+6-1)n(Ar ") +n(r )],
w2bA exp(X() = g

O (4] B2)E AA=sh (4] Bl)o] =&

- (A B3) Inl(A)/(Ai1)]
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=~ g(0-1+1/a)[(n(Ar )-In(Ac )]+l (1-a)/alIn(ke2)-In(k")]
= g(6-1+1/a)In(Ac-1)+gl(1-a)/alin(k2)
~g(0-1+1/a)In(Ar)-g[(1-a)/alin(k")
= —ngin(Ac)+gl(1-a)/alin(k;2)
ngln(Aq1")-gl(1-a)/alln(k’)
o17]ellA (4] A7)l 9]&) n=1-0-1/a

- 238" (A Ad)el 23 In(Af)=g+In(A, )] =
In(A1")=g+In(A »")=g(t-2)+In(Ay*)=g Trend+In(Ay")

- ofell w2} (2] B3)> ool o] FAA LR A
(A B4) In[(A)/(Ac)] = —ngln(A)+gl(1-a)/alln(k; 2)
+ng’Trend+{ngln(Ay")-g[(1-a)/alln(k")}
=agtailn(A 1) +as[(1-a)/alln(r)+asTrend+e,,
o] 7)ol A A3} amngln(Ag)-gl(1-a)/alln(k’), ai=-ng, a;=g, as=ng”
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A Study on Economic Growth Accounting

ABSTRACT

considering Environmental Regulation*

Won-Kyu Kim** and Jin Woong Kim***

In this study, we build six models which are based on different
assumptions in production function and try to decompose economic
growth by production factors. The first five production function models
are differentiated according to the assumption of endogeneity in
traditional production factors. And the last model considers the case
that an economy pays for carbon emission.

The empirical results based on the first five models provide that it is
necessary for us to maintain the growth rate of TFP for expanding an
economic growth potential. Also, the empirical results imply that an
economy should figure out and resolve the systematic problems for
increasing investment and job creation. From the empirics in the last
model, in case that an environmental regulation is imposed, then the
growth rate of green TFP will be lower than the growth rate of a
traditional TFP. In fact, the introduction of green regulations is possible
to induce an improvement in a green technology. On the other hand, a
green regulation might be lower the competitiveness of our economy,
transitionally. It is hereby recommended to enhance a green
technology prior to an allover introduction of green regulation.
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