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& F7ke] AANY BHE A =B L AR Sl A% YRLLTYR
el ARz FRE 57 G AP 2] A E wE 2
ALEH] 4 BHoRA F2I 9TS FARAT AGWA ]85
= el o FadlAtkn AT Qivh AANE 27 BArE H2
A BAAE L AR Gl S A Yaie] TYn
S

1
o 2E AT ES FA e Axsks 3ol F4 O oHeAn e A
el kD ojell met YA A1, 5 FonYWd S7HTFPG, total
factor productivity growth) & %
o]2jo] A&HA o7 YFHIL Ut
ole} ¥ BTAAHL HI ZAEFAE AEE wdsie] 2017dFH

2067 A7 A S| A JAFSEFA(2019) S EES) 47
I B AdE T4 7P stellAe] AARAT(15~644) HSS
2017 73.2%°14 A&EH & stEtete] 2067'd 45.4% Gt AL
2 yehgth @9 654 o ="l Ble2 20179 13.8%% Y&
OECD =7F=dl vl =93} & Ao s vhe ool dAInt 3%
e S22 =73 Jdso] 2067 46.5%% 7PY =old Fe R 4
G St ol2d w®3t See A ="t 7P Bel MEE dE
= O& gE5H o] Fold AR AWHI e ol #AlE 7
H1 dvh2) E4kee] st 7l el St ZIRleke olef gt I
Bohe AR ITE] WSS Foto] wmEAlgelv Aakdel 23
AQ Gk v BN oflg}, AZolv B T 7MY 7199l dest
A EANE FE4QA s vE F doke RS AlAkska

AT olH@ =73t FA WE w5 FE &3k tEe] 19709 F
£ulo] & HAH|FALY] $153) T8 UigtRE 84Fje] I

s
J

1) =l A3 digt 29l 7oz ek 34 2 AW Al 2HEH2012),
p.42 F=x=,

2) ZT UNollA %3k World Population Ageing(2019) A& (p.8)ol <J3H4,
2019~2050 Atelol] -2jvtete] =838} v|F2 23% T2 AAlAE 717
2 HER I BleF dAdEn o

3) 1970~2019d7kA] =] Au|Fx} $71H& Fol& EH, 19784 45.6%8 FHo
2 5N k] 2019d0le -7.5%0] Eils RS Holx Sith HP
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Hal ojeleln ke AE A 1, 82 ARE ool 4%
719 FRAAE GRS e 84T FHAG BT 98 APoE

A AN S B5eHe Zo] Basic
olsh BaE 71E ATEL Ul AR ATl ool A A

FES FHok= WA TFPGE At&Estal 3o
TFPGE WS AA s e iaTded tdt Auge 452 =)
2 AA3GEC digh AdE Fdska dvhd) F TFPGE WHTR 1
Hslo] ZAAo] 2o 23t ole] AR Rl 7|uke E AN F4
ANE AYEFo g o|8&dl= FEH (stochastic) WHET= TFPGE
YA Fo] & HAR=e] AE, A 89l Fo| 55 Loz uH3 T
2 (deterministic) WL R AU Z TFPGE AWehe A4 H
WS ARSI ol gk =24 WS BR, TFPGel tigh A=
P o) &t AF A A% 2R/ (miss-specification) AU A
sl tE AYAE AAsok gtk o Sl 7IQlske Ae® &
g dok. 28y B244d (uncertainty) & 12 g

QA AlvE]le AR AHste V|E AFES W
AleiAl s Fatar ok oo wet 2 A= AR Aol S ot

b
)Y
o
L
)
il

-z

|
YRFPoR o] gate gEA JTWH R T TFPG tigh 7] A<
sttt a3 vj#S ¥4 (unobserved variable) )l TFPGE] &3+
A& mElste] AlEdlo]A (simulation) S |83 Ay FER
(probability distribution)& Fg3tt= oA 71& dATsFd= AEA

ol 9l

filterell &3 718 FAXE 19759 19.6%004 A&HH oz setste] 20199
oAl 0.7% Tl o228 FAHCR st BES Aldsta i

4) o]¥3 TFPGel g 4 2 A% ¥ AlES 2¥, OECD(2020)& $-2iuet
£ B]EE OECD 2372 didez AFSAEE o83t TFPGE F33taL
gem, $2yegte] TFPG 33 2 Ade] &3 I 47 AFE2E a=/dd
T (KDI, 2012, 2017), =34 A4 (2012), ¥H7-3H2012) Fo] ot -4
FEvERe] gRIAE (2018) & HIES TAAFY] PNAFFAE Frldez
Fgslu Jde I FALFTAH(2019)°y w= AR EAAH(SSA, Social
Security Administration, OASDI(2019)]olME 7] AAAAE AL 3}
o] Ao AFPER ofg} TFPG] WalAl AHAIAIZE 60~100de] o2 %
7] A%E F3sta o
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2 AT e B9, AT 9] TEPG 4 2 A% Akl 5
of tigk HlwiEA & Balo] & ATl I AXES AvEct Al
A U BIE3 OECD Z7HeS tde= she ddsARg S
Aata, ol olgste] Il TFPGe tie 37 A%s Fasta, AV
AN 71E AFEHS] vl - FA4 S Fall Aol 784 (feasibility) o+
g AuEg AVAdAE AT A9E sl o) HUH AAEE A
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7ol ARE Hoh FAAeR AduEd, die] /e A 7s - 24
o f51 7138 E AGS AT Wy ofdet A &A1 ARt
%o A TFPGE FATE Aot & =7t diel /Wds &dt
71 - Al tigk FH2o] felaixivta stelgt= 7ML 719 T
AFAZE dept ol F8sta R - D&shH olE fg AAA £
(economic incentives)& 7FA3L e7hs &9 A9 A E(rules of
the game) 2 ¥ZojA|= A|=(institutions)ol & A3 Hct= Aotk
(North, 1990). &Swd #HstA = o3 HAxlE wezlr]
(catch up) A Ax=I}e] L5AZT} FoB5s FEFE o3|
rase A, 29 47489 9 (convergence) @%de] YERdT= Ao]
ot wetA AFES A A aixe A A= 4t A
ARl AlAlA AuE darv) lon, T Aeave] &A%
45 ] S E8kEe 4] dtke Aelth(Lucas, 2002).
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o xg/ﬂ./\gg: /E]—io\—}\]z_]_ﬂ—. 29 B5o R iy e AAAHEE F(+)9

78*7]51?1 iﬂ]ﬂ‘?l -ﬁMoﬂ Tgol "ot gk AAo] e]FA FA0]
A5 ole RS FRkete U 2ARE S a5k, oln AeE%
AA7F Akt wrhs A o2 ZAE AgskA] St e 284
1 Z#o] olf#Hti= A o|th(Alesina and Perotti, 1994; Rodrik,
1999).

olg]gt TFPGE F4 3t 71&9 FTWaES X A4 Whiel 4%
3| A A (growth accounting analysis) ¥ EA41A HHhH<l
(production frontier analysis) o2 FE& $7} ot 4A3|4 &
BAAES] A 7F AAe o] Ve Fste] AR
ojuf FQAAIMIL AAGGNA 2 B8RS VAES
(residual) 2 F3 3t Solow(1957)l 2lale] AYrrE71&oA AFrkai
o] 7|A=E A9]3 7xte] FIHEEA HoEe TFPGE |22 oz AYat
o] o] =S onm|slE 7)< ZH (technical progress)® alA€ct 5 3
H, AMARAENL WH=E AYiH AF(Malmquist  total factor
productivity index)ZE ©|&3dl] TFPGE 7]& FES} 7|&& G849
Halgolog Hejsle] F4st= HPHoltHFare et al., 1994). o]#&t

Fd WHeREs BH4AH vWbHel gEA WA (stochastic frontier

[¢]
BN

n] O
2
o
ot
2
)

=2
function)E& F% - E4%l= FEHAEA(SFA, stochastic frontier
analysis)® B2 (non-parametric) W 2283719 (DEA,

data envelopment analysis)e] At}.6)

5) A AIEA 2 BEdE el AdEdolts A ot ”%‘*“ = wAska A
Araage] A7l et 7= 40l & 2
% 7le Mue %.?15_ e oleisa v 1
Hog o|Fo|x|7] Ggerid BEHE =] AU =S
oA 7l& ARE Feas dYste 9T agle]
Zolz AL F-&4 (technical
efficiency) W= % £ acle] & F 7] WEelnt. wet
A A Ve ARE B8 VIed 2Eds Ve AR Theeith
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2. TFPG F& - M2 Al & AIAHY

seluee] TRPG 374 2 Al #at 71& 97 Ane soks the

o (E )3t 2t TFPGS] 47] Fite +4 7kt #4043 8 52

o A3k 3% We] Aoldl meh teFAN, H2e] A AAES B

¥ 20009t ol A%He gk FAE Bolw glek 20108} o] F
.

A= 1%W Wel Fes fAlske Aoz EAFH v

(E 1) ReE|LI2l?] TFPG F& ZIH(Estimation results of TFPG of Korea)

A1} TFPG(%) FHIIZ

Kim and Lau . . _

(1994)" 0:1.2;-05 1966~1990
Young _ _
(1995) 1.6/2.6 1966~1990/1985~1990

Marti(1996) 1.6/1.4 1970~1985/1970~1990

Collins and
Bosworth 1.5/2.1 1960~1994/1984~1994

(1997)

Klenow and

Rodriguez 2.5 1960~1985
(1997)

Dowling and|2.93 ; 2.57 ; 2.21 1961~1975
Summers |2.74 ; 2.38 ; 2.02 1976~1985
(1998)? 13.91 ; 3.55 ; 3.19 1986~1995

EU KLEMS 5.2/4.0 1981~1985/1986~1990

(2009) 2.4/2.2/1.3 1991~1995/1996~2000/2001~2005

el _

2/(2005) 2.6 1984~2002
giokas - ZAAk

(2005) 1.8/1.6 1991~2000/2001~2004
HiSA . 2O
meT o Toe 2.4/1.5/1.9 1981~1990/1991~2000/2000~2003

(2006)
sixls| A|Mo+3.7 7 2.5/3.8; 2.3 1981~1985/1986~1990
‘_‘(_2008)3> 1.9:0.8/1.8; 1.0 1991~1995/1996~2000

2.8; 20 2001~2005

6) Farrel(1957) A+5 EUE Aigner et al.(1977)9} Meeusen and Broeck
(19779 oJ&ll Aletd SFA 71H2 Akt vH] 83k AIZMHSEE =8t
AFBATE EH0 2 e XE 3 7|ed }_{g}ﬂ H3LE Sl Wiolt) o]

WHAAME 7167 E848 e xdsls S84 QYA SgT v 8w

s Fgola, FHE 45 Azt sl vEstd i 2 Ve JEE X3
317 "} 3, Charnes et al.(1978)l <&l Aletd iy &84 A
$-89= DEA 71 AEAEH (linear programming method) & ©]-&3te] A
AhdAZdolg v8RA S Fshe Woth
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1.9/2.1/2.1/2.4 | 1971~1980/1981~1990/1991~2000/2001~2010
22542012) | 1.9/1.8/1.7/1.6 | 2011~2020/2021~2030/2031~2040/2041~2050
15 2051~2060
ool 3.6/3.3/1.7/2.0 | 1981~1985/1986~1990/1991~1995/1996 ~2000
(2012)% | 1.4/1.5/1.7-1.3 2001~2005/2006~2010/2011~2100
3| of| A R
(2012) 1.5/1.2 2016~2020/2021~2060
AM5H2014) | 2.9/0.8/0.9 1981~1990/1991~2000/2001~2010
7ol 3.7/2.0/1.7/0.9 | 1981~1990/1991~2000/2001~2010/2011~2020
(2017)% 1.2 2021~2100
ATE(2019)|  2.0/1.6/0.7 1991~2000/2001~2010/2011~2018
yx|= 9
i(;('ﬂg)' 2.2/1.9/1.0/0.9 |2001~2005/2006~2010/2011~2015/2016~2020
OECD(2020)| 5.7/3.5/3.2/1.3 |1985~1990/1991~2000/2001~2010/2010~2018

1) 0=71& AR 0, 1‘2:1}5—ﬂ1§}(capital augmentation) 0°] obd 2% -0.5=4
A AR o8l ek g, 2) ARAEEHEC] 247 0.3, 0.35 9 0.4%0 A% %%,
) A AR 27 DR 2 FA 32 A9 @ 4) 20119 1.7%14 atEst
o] 21009 1.3%°l % 71, 5) H#/B] 7PstelA 2021 ~2100d A2 242;
1.7/0.7
Note: 1) O=technical progress 0, 1.2=capital augmentation is not equal O case,
-0.5=estimated value of growth accounting method, 2) rate of capital
income distribution is 0.3, 0.35 & 0.4, respectively, 3) values of simple
input & quality in the growth accounting model, 4) TFPG is assumed to
be declined from 1.7% in 2011 to 1.3% in 2100, 5) forecasts under the
assumption of optimistic/pessimistic is 1.7/0.7 during the 2021~2100,
respectively.

g, OECD(2020)9llA &3Egk 1985~2018 A7k -2uvets vl &gt
OECD 237H=¢] AT AREA(25%)0ll Fdhe =7}, AARE (T4,
50%), A= (75%) 9l &dhe 7S] TFPG H Fol& Y tha
o (& 2)9F 2t

d

(& 2) OECD =719 72t TFPG Tz (1985~2018)(Average of OECD
countries’ TFPG during the period of 1985~2018)

(291 %)

1985~1990 | 1991~2000 2001~2010[2011~2018| 1985~2018
25% 0.52 0.49 -0.46 -0.09 0.08
50% 1.33 1.18 0.34 0.30 0.75
75% 2.15 2.13 1.25 0.81 1.57

ke
ol

G Seldele vlRE vR, QR SN TFPG 4] A9 #dw
ATE. 3 PR 01T 3 e FAAAIA PIA
@ FE TFPG Fo|2 2yl thga) 2ok Seluee] 4% Fwdz
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Al4x} A ALH2018) 2 g KDI(2017)9] AA] ZAAAGT Tl A A
g TFPGE 2021~2100974 F4, 93, #l# 7B 242 1.2%,
1.7%, 0.7%°1t}. v)=2] SSA(Social Security Administration)&
20199 A AL 4 (OASDI, 2019)ellA HAG &5 75d3F TFPG
o] T, 9, ¥F /P2 24 1.63%, 1.93%, 1.33% ©lAtt. &<
Bt AT Bvd AFFA (A=Y, 2019)94 FE 1008G7H4] 74
Aol st/ AA L] BA 7Pt TFPGE] 4, 93, Hl# 7P 7
1%, 1.3%, 0.9%/0.6%, 0.8%, 0.3%°]3]Tt.
Aegt 71E AFES i AR e A ES 749 -
Aels BN =F8 A5 TFPGE 4bEsta
q

B
A Folg M, APAE 33 Wit ¥4 /% S uek AuE 5

® I
>

825809 9] ms) JhACR AN drke J1E AT A3} 5& 1
9% U, FF AYHE =Fol AR T AVLLES /18 FAD
£35S F ge TFPG Ao it A% ek 2ashs Sl

A TS 3 9 A2 FEa ok
ol¢} #AH FAGHAES AYsle 71 AFES EH, UEE TFPGE
AR 2 AAST AL

7) BAAL 20161/2019d AFFANA =@l N7 Zb2t 2015d/20161
12.8%/13.8%°14 202613/2025 20%, 20374/2036Y 30%, 20584
/20519 40%5 23g Ao Agslol =33 WA &7l HZ Agede o
< waly Aoz Vel
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KDI(2012, 2017) 975 ¥, WA ol wdS Fi 474 3
Al(growth accounting)°ll 2J3] =&9 TFPGE THHTE ste 23]
A2 = FG8IAA, 8 Avdgd digk 78 A
o 34 AYE AYRIer oA 4 TFPG AHAE Aluel e
P E oA o7 dAsdth w3, nl= Bl Ao FAAT AV S
A A A7 BAEE A 99T AT F shuE s e
e TFPGE AAstaL, ol9 &% 4% 4 A
iz Alve]e JdeE 7HgAE A olgd TFPG Avg=]of g
A At e AAF B4 sl V& AFES W
AlekA|E Setal itk old] we} B A= HAA
W TFPGel w3t 54 % A% =
BskA] X3k =93t &
OECD =715 e e ddsAnds F4gvt. 18 F9nd
= o] &3t TFPG A71d %2 FastaL, ¥#S<12H(unobserved factor)
)l TFPG ™Al =24d4d<
FEEX FHE Bt o471 Wl tigk Ayl e Ay dHE =g

X 272 AR,

d

ASEAE At FYRF o 2= 2T OECD(2020) A4 #3E3 OECD
=7t g 284 YA SIHTFPG) A8 2 TFPGE AR 221(X)
52 EURZ g5 2ol HdiARY S &S

8) =7PE AAZA Az ol %ii TFPG°ﬂ 1:}]8]— A aRlEe] tEA e
T AT, Aad A el % 71E < EUE HdslAngS 4%
6‘_}1‘,}. ;Hcd-;ﬁl ;](j“Z_L l-l:ﬂ or= %7}_@ GDP, 1}11\5 ol LEE’:] = }\g/K o4 #y
HEARE o] &8t AIFE Fgsta, AASAM o8 TFPGE Ar&sta

old] gk Ax el FrE HEIARY S 5T T UrHIA A7 = g
9], 2011 F=x). OECD(2020)°4 #3133t TFPG A8E o|-83kA] x AYkst

FHIHE o8 A, TFPG U 84 TFPE F5WUFR e 375

il

J
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TFPG, = atBX;, + €,
©, oo B gE FEAT, oRIAEA it A a7 ROARE e

221t (error term)©| T},
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=gkl A L=t A2 A o]EE o
S A AgE o F o FEa dvhs FoA FLaYM steragle
2 J7=gs) HFS SANTRE wedth 10 a5sEeld g,
R&D & A71&E =0y s el &4 AdulE & &3l TFPG

-—

o] A&A ol AR Fggths HoA] VdEHE R BT 4
(H)elARE, 1T 3= ALHd stete] ZliE ke Holx s(-)elth. ©
o} Tl Eo] FAATe] Tty AT e
A3l AEdt B th A FAY A onjdse
1D =3 mge] A (stationarity) oFu TFPGSF AW te

TAH(cointegration) A ol tigh dd A4S i3t} 12) dA A

o] 7Fssithe HellA dElF (filtering) ol 2% A71FAE FE3te] F4 2 A
o] &g3lee HAT WHEY A THe] o - Wikte® Hojyit)

9) olgigk 29l5o] AAGZ 7ojsle ARE Hu) FAFes AvEd vgs3 2
ok te] S AR Vs - A2 /9 718 2 AGE ATE BR o g Al
o] AE&AQ ARMES EXstn 255 TR FESFLE TUARItRE Hol
A, a8]la R&D 2k 71€841& Ba Fo171 ez x| g & d5All
the HollA TFPG el 235 oz 283},

10) X712 Bt FuellA] AdatA] Estdd Q=g tiek 43S OECD =7}

S e 3l AdaARE S

o
=
402 ARFA L AEde]

of

11)
e Wl ol ARGt #o )

12) Stock and Watson(2003)l <J3lH, Ao} 54 2o F2E A}
EAshs A%, Aidge el s B HAAS did &
& (DOLS, dynamic OLS co- integrating panel estimation)oll &3} F% 32
U] 3% F(consistent estimator)o] Brh= Aotk T3 T OLS Z¥o] A
WAL 2T gl UiE Aa 2 T3 g5 st Wy FH 95 1y
g F71 slon, FEupel Ayuezte] AUFQ #Ale FHAQUA FHE AT

o
F(cumulative dynamic multiplier) S £ B4 47} o}
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=3 BN 2K (e, ) ol AAA A, = dE =7t vl o' =7t
© 1% £ %S Hole Aoy Ela tE ARl Hlgl] | ARl =
< #e Y= 7 52 Bl Slall 7] dEe] 4 s
datt. #5 Erled ME=THG) Y SAS wdete H#s 239
(unobserved effect) & Y= 22l 1’41 Sk 7g el whet Rgle] 44
7} 2% WS gEjsit). Japgle] thE AwwSeel A#aA vt ko vt
Foke Adrdde WE=7F 2 AR ‘ﬂr‘?‘ Al diste] weld dA
(intercept) = AH8-3h= 18 &7 % 3 (fixed effect model), 1A 22
A= FERHEY (random effect model) = AHESl] H|HAS BHE
2y s}

o

111

o

[e3
r

1
)

¢

2. M= ¥ =A

HA, & AFelA o] &H AE= OECD 237079 1985~2018A7}14]
o spdatseltt, MUY w7k TFPG AAIE Ats7} 7Fse OECD
237/=, = Australia, Austria, Belgium, Canada, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Japan, Korea,
Luxembourg, Netherlands, New Zealand, Norway, Portugal,
Spain, Sweden, Switzerland, United Kingdom, United States &
olt}. ol g Ame F7PAR |8 - 7hed AlAIEC] ME vate Aol
A B8 928 (unbalanced panel data)eltl. theo®, Age] A
o g e da¥ 2ok dAsd Ao FE5U TFPGE
GDP ®sled =% 9 2 FYes W& Aoz Fojdr.13)
TFPGe 23 eQozE 199 A54F=(GDP per capita), B5 GDP
tiH] Z]s7ETEAE v]E<l R&D, A4 GDP ¥ +&4 3] #l& o
/=, 0T thE] 6541 o]/de] 17 BIEQl A3t Folvh. Azt
AAYE Age] A= OECD, AlAIZ3(World Bank)el AAEHAA®
(WDI, world development indicators) S°|t}. olggl x}5e] Ho] &
24 T aokshd o (& 3)3 2t

13) TFPGol tigh ARl 4 %2 OECD(2004) 3=,
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(E 3) AIZ9 LHE 2 &X(Contents and sources of data)

e L2 2| &4
GDPcap 1elet GDP, Foi=grt, 20164 7|& USs$ OECD
OPEN chelh = (+&elo| #/GDP) % WDl
R&D ZA GDP ol 7|27HLER} BIZ % WDI
ODR F0I7 O] 654 olat 217 % WDI
TFPG it Bte % OECD

Source: OECD, http://Stats.OECD.org/index.aspx?lang=en,
WDI, http://databank.worldbank.org/source/world-development-indicators#

ASENE 913 3 29 B4 A, OECD 237052 HE
A et TFPG 7|28 AIES sk SHC= AHEA (GE 4)9 2
th14) 1985~2018 &4 713t 5 f2vete] TFPGE % 2.88% %
OECD 2371=9] %t 0.82%¢l Hlal vl-¢ 52 F55 Hola Ut o=
Z1zbdE AwEE 1985~19909d  5.74%, 1991~20009 3.51%,
2001~2010 3.20%, 2011~20189 1.34%= A&HQ sFAZ B
ola Qit}. ool tigt il Fols HW, 1990 5.74%MA Edsle]
1997 3.67%0lA ofrol «gke7IE A A+ 1998 0.47%,
19999 7.16%% Fedsle Eag Aldsith. 1 o]F 20084 3.53%
A ZF2H FEH7] AF 20099 1.53%, w2 AG7I =S
20129 0.27%= AL Dozt 20139 1.14% = 35319 ou
20159 0.46%= 3tetete 5 THdhe Bge Holtp} & s B
o] 201849l& 2.02% $5< Holxu
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(E 4) 7|24 TFPG Er(1985~2018)(Average of TFPG during the period
of 1985~2018)

(29 %)

=7} 1985~1990{1991~20002001~20102010~2018/1985~2018"
Australia -0.53 1.36 0.35 0.54 0.53
Austria 2.16 1.76 0.59 0.24 0.99
Belgium 1.01 0.75 0.20 0.03 0.46
Canada -0.05 1.07 0.1 0.64 0.49
Denmark 0.75 0.98 -0.04 0.95 0.63
Finland 2.15 2.20 0.81 0.48 1.38
France 1.71 0.92 0.20 0.50 0.75
Germany 1.68 1.25 0.38 0.88 0.98
Greece -0.75 0.81 -0.01 -1.28 -0.06
Ireland 3.02 3.53 1.08 0.97 2.27
ltaly 1.24 0.80 -0.62 0.01 0.27
Japan 2.82 0.59 0.46 0.73 0.98
Korea 5.74 3.51 3.20 1.34 2.88
Luxembourg - 1.19 -0.30 -0.19 0.06
Netherlands 1.06 0.92 0.33 0.21 0.61
New Zealand -0.11 0.73 0.20 0.11 0.30
Norway 3.15 2.72 -0.35 0.25 1.02
Portugal 3.27 0.72 -0.14 -0.00 0.76
Spain 1.1 0.34 -0.17 0.12 0.28
Sweden -0.14 1.06 0.79 0.38 0.61
Switzerland - 0.37 0.49 0.47 0.44
United Kingdom 0.90 1.59 0.78 0.16 0.89
United States 0.72 1.05 1.16 0.26 0.84
OECD(237h=) 1.29 1.32 0.41 0.34 0.82

1 Austria(1989~2018), Germany and Korea(1990~2018), Greece and Norway
(1990~2017), Ireland(1985~2014), Japan, Portugal and Sweden(1985~
2017), Luxembourg(1996~2018), Netherlands(1987~2018), Spain(1985~
2016), Switzerland(1992~2018), UHA] =7F5(1985~20184).

Note: Austria(1989~2018), Germany and Korea(1990~2018), Greece and Norway
(1990~2017), Ireland(1985~2014), Japan, Portugal and Sweden(1985~
2017), Luxembourg(1996~2018), Netherlands(1987~2018), Spain(1985~
2016), Switzerland(1992~2018), Other countries(1985~2018).

=4, TFPGE Eget o Q15 gk 7 2EAFE vl (E
Sayst Zth NEWLES HW(FFWA) FAoR AvrEm, 19T
GDP(GDPcap)-2 40,577.899%(14,382.032%), te|7/I¥=(OPEN)
¥ 79.20%(55.45%), R&DE 2.03%(0.82%), =33} H]5F ODR&
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15.18%(3.22%), % TFPG+= 0.80%(1.67%)

Tl

2~ O

Foe Holu Sl

(E 5a) 7|=EH2KH1985~2018, OECD 237i=)(Basic statistics of OECD 23
countries during the period of 1985~2018)

W | EA =z EEHEAL PPN A
cbroas| 782 | 40577.9 14.382.0 8.022.8 107.765.8
Pl 34) | (2431400 | (10157.2) | (8022.8) | (40.856.3)
oren | 782 79.20 55.45 16.01 408.36
(34) (70.98) (18.50) (47.58) (110.00)
mep | 492 2.03 0.82 0.42 455
(22) (3.09) (0.85) (2.06) (4.55)
oo | 782 15.18 3.22 4.48 27.57
(22) (8.32) (3.01) (4.48) (14.47)
732 0.80 167 6.41 8.30
TFPG 1 (29) (2.88) (1.65) (0.27) (7.15)
2 ()ghe el A9 hat 519

Note: The values in the parenthesis is the case of Korea.

(E 5b) ETIFEMQ| 7|=EH2H(1985~2018, OECD 237i=)(Basic statistics of
the long run trends of OECD 23 countries during the period of

1985~2018)
Wy | pEA e EEHA FPN AT
oGbPean | 782 | 40577.9 | 14.283.9 79068 | 105.757.6
Pl G4) | (24314.0) | (10.146.1) | (7.905.8) | (40.972.7)
782 79.20 55.09 16.96 405.37
HPOPEN | 54y | (70.98) (15.78) (53.16) (92.78)
492 2.03 0.81 0.46 4.56
HPRND 1 (5) (3.09) (0.82) (2.01) (4.56)
782 15.18 3.21 4.42 27.72
HPODR 1 (34) (8.32) (3.00) (4.42) (14.21)
732 0.80 0.92 42 4.42
HPTFPG | (59) (2.88) (0.87) (1.39) (4.42)

2

ke selketel B9l v A,

Note: The values in the parenthesis is the case of Korea.
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olg e}, A7) FANSEC] HF(EEUA) FAoR AT ((E 5b)),
BRI F BAGS BAA 299 BT A, Ha 2 AU
E Oy T A gk Holw gtk

4. 1fd 24

g w2 #AFe A Fdd JRAE el 3E a9l 3
(common unit root process)@ 7N @92 4 (individual unit
root process)S 7Fdste AR om FEEEU, HAldE Breitung
(2000) ¥ Levin, Lin and Chu(2002, °l3} LLC), ¥Atll= Im et.
al., Pasaran and Shin(2003, °]s} IPS), ADF % PP HAWH2 ©]
&3¢ Fisher Fe19] A%l thgk Maddala and WU(1999) Choi
(2001) % Hardi(2000) & 977F eh.16) sid &9 HH S s
A= o] (F 6a, 6b)sF Zth TFPGE 2 A% &OW o
9fze] EAskA @At 2 el ¥4 E OPEN, ODR< Al¢lstie
©ele] EASAIR, 12} 2HEWE ODRE Alfdstaes BT @edo
T e Ao Uit

aelv A7) FA19] A% HPTFPGE Mg 24 Q159 s
@elZo] EAISHAIRE, o]E 1A RS E AR
Ao w eyttt

£

—

]an[E Ut +w><2[7/t+1 Ut) (?/At*l;tﬂ)}Z]

FE

71E A7 9 AT AAIE AR TE At BEAIF(w) = 200 AHE, A
AgE W82 Hodrick, R. and Prescott, E.(1994) 2. HP Filter <
Zelg Wl AlAIEe] T Mg wel £ 3HFe] o] Ads] ttEx, &
W= FAoloja] AR S 317} 243

olg3 ATEL BT o] AT ATUMS AAsn gon, w3
Monte Carlo AlE#l01A-S Fal 3'd @9 Aol AeAA AAE &9
AR ET HAHo] Zelvhe AL S35
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(E 6a) 114 2 A Z1(Testing results of panel unit root test)

TE ool aE e clel2 1k

i LLC Breitung IPS ADF-Fisher | PP-Fisher
(t-stat) (t-stat) | (W-stat) | (y>-stat) (x*-stat)

smpyn|  ~1.30 -0.97 0.07 51.36 32.81

cop TEET(0.095) | (0.164) (0.529) (0.272) (0.928)

ca

P Apmuga| ~12.31 -11.43 -10.92 197.87 464.23
==T| (0.000) | (0.000) (0.000) (0.000) (0.000)

smin| 569 -2.92 -5.28 107.60 103.24

OPEN TEET (0.000) | (0.002) (0.000) (0.000) (0.000)
apmue| 21.60 -11.11 -19.47 362.90 1403.78

==T| (0.000) | (0.000) (0.000) (0.000) (0.000)

sy | ~1.29 0.81 -0.32 61.10 40.32

8D TEET (0.098) | (0.792) (0.373) (0.067) (0.708)

Apmua| 10.56 -6.69 -9.24 163.74 422.01

==T| (0.000) | (0.000) (0.000) (0.000) (0.000)

smiyn| 853 -3.00 -6.64 160.12 13.01

ODR TEET(0.000) | (0.001) (0.000) (0.000) (0.000)

A 192 0.50 -0.13 39.54 18.23
SET(0.027) | (0.693) (0.446) (0.737) (0.999)

Amiyn| ~16.58 -9.55 -15.58 207.62 547.71

TFPG TEET (0.000) | (0.000) (0.000) (0.000) (0.000)
Apuga| 71872 -16.19 -24.58 510.20 5149.78

==T| (0.000) | (0.000) (0.000) (0.000) (0.000)

Food a9 AR AFBAT A A NEFA 2 HRE 3 A S AN
staon, AF7MEE 2 EA1d. ()= pvalue.
Note: Testing statistics of panel unit root test are calculated using a testing
equation with individual trend and intercept. Null hypothesis: unit root
exists, The values in the parenthesis is p-value.

(E 6b) &7IFMIQ 14 2 HE Z1(Testing results of the long run trends
of panel unit root test)

ZE o2 IIE i Sl ke
B LLC Breitung IPS ADF-Fisher | PP-Fisher
(t-stat) | (t-stat) | (W-stat) | (y2-stat) | (y>-stat)
s | 19.79 10.50 3.75 73.28 31.16
HPGDP TEET(1.000) | (1.000) | (0.999) (0.006) (0.953)
ca
P A | 286 1.30 -10.27 190.33 9.81
==T1(0.002) | (0.956) | (0.000) (0.000) (1.000)
s | 2.43 0.80 -8.76 200.09 60.27
HPOPEN TEET(0.992) | (0.789) | (0.000) (0.000) (0.077)
Apmua| 253 5.00 -2.00 87.43 14.52
=S (0.994) | (1.000) | (0.022) (0.000) (1.000)
man| -3.16 1.55 -2.66 124.83 19.01
HPRND 1528 (5 008) | (0.945) | (0.003) | (0.000) | (0.999)
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| 391 3.04 -6.06 124.41 20.20
==T1(0.000) | (0.998) | (0.000) (0.000) (0.999)
s | 11.07 0.67 -0.98 15.47 10.39
TEET(1.000) | (0.750) | (0.161) (0.016) (0.109)

HPODR
| 23.04 3.97 -2.65 124.81 12.04
==T1 (1.000) | (1.000) | (0.000) (0.000) (1.000)
smpyn| 1.35 5.64 -4.05 122.07 54.92
TEET(0.986) | (1.000) | (0.000) (0.000) (0.172)

HPTFPG
sl 774 -0.34 -6.27 146.93 11.74
==T| (0.000) | (0.634) | (0.000) (0.000) (1.000)

F: jﬂé e A8 747(}4,574]%3‘ ARk Al APEFEA E S
staon, AF7MEE 2 24, ()= pvalue.

Note: Testing statistics of panel unit root test are calculated using a testing
equation with individual trend and intercept. Null hypothesis: unit root
exists, The values in the parenthesis is p-value.
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(E 7) I Z3™E HA ZINTesting results of the panel cointegration test)
9= 7y A pat
o -2.10/-4.02 0.982/1.000
Panel v-Statistics (1.78/0.80) (0.037/0.209)
e 3.50/1.47 0.999/0.929
Panel rho-Statistics (2.77/3.07) (0.997/0.998)
o 1.32/-2.58 0.907/0.004
Panel PP-Statistics (1.98/2.07) (0.976/0.981)
Perdoni e 0.70/-2.72 0.759/0.003
(2004) | Fanel ADF-Statistics (-20.2/-12.3) (0.000/0.000)
e 5.49/4.37 1.000/1.000
Group rho-Statistics (4.80/5.18) (1.000/1.000)
o 2.51/-1.89 0.994/0.029
Group PP-Statistics (3.54/3.78) (0.999/0.999)
o 1.50/-0.55 0.934/0.288
Group ADF-Statistics | (_y3 4/ 14 ) (0.000/0.000)
Kao AOF ~3.12/-0.10 0.000/0.458
(1999) (1.88/-1.88) (0.029/0.029)

V)
e
N

e AaT 2399 AT

() ANFA A AFTHEE AR A AR A

JAFE FEAF/ARATE A %Y
Note: The values in the parenthesis is the case of long run trends, Null
hypothesis: cointegration does not exist, Testing equation with intercept,
/before and after values is the case of level variable and that of
difference variable, respectively.

19900 3k o] F BAR 7Y e sdrtad] A ge] Srjsol sd B

5o gigk B A3} o] FoH et 17 A<k GDPcap, OPEN, R&D,

17) o]¢} #¥  Baltagi(2005), Baltagi and Kao(2001) %<& #Fddd
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Tt

ODR, TFPG & 57/ ddxtze] 5 9 A7|FA ¥ tiste] Kao
(1999), Perdoni(2004) So] /i3t sid 22 & A9 ES A83 7
2 AI(GE )l shaE, U] A BAH A 5 M e FHE

5
WAL EAHA Fevhe AF7H S 714 e olE® Aoz Yehkt
5. &8 24

2 A7) BAo] TFPGe] gt 7] AMRY S 753k o glon
g 3ARGe FHd| 2183 A8E HP Filterol 98 73+ FAo]
t}.18) AA FE=7L = OECD 23/=S gldos F5850 TFPG
A71%A (HPTFPG) o] AHRSEL 13} AEAFES U4% GDP A<
&(DHPGDPcap), te/i¥= #W3s(DHPOPEN), =<7 H]Z w3}
(DHPODR) % R&D(HPRND)ZF SEayr|Hel <t sd3]
Ans i 5] (E 8)7 At

W3] FHYRIEL e 29l vrswtor A4d 23], 2
A

jﬁ
i
oL,

1ol AZEEAl(trend) & F71E 232, AIZEEA] izl
dummies)E F71F 233 Soltt. ol#3t FHYEIFIE FEFT
(random effect)7|'H< AFE3E 4 A= B, 2819 A A

E9] Xllﬁ]/‘_‘: Eﬁ] A golFF 1%01]}\1 %94_@_ Aoz ]/]'E}“/d’ﬁl' 259
oA 5

o A% R&DA e FAAFE FAAQ FAFFAN FAHOD fo
3 g Aoz uehdrh w¥39) 4% Anusd et 1l
5 UEE dudnls BAM0R foI% Aow Ukt FYRYE

o Auge ARl Bpsln 2P AHAS(R) 7} 88% oo w

(non-stationary panels), ¥ FZE(panel cointegration) 3 FEi#E
(dynamics panels)oﬂ W3 AFE Perdoni(1999, 2004)+= Zdjajdor T2
B EAY AFTME S A3 A3 71 AR EY 5AS B4 Kao(1999) &
g 2B oA —6“75,1"? IAZE A3 &=} 718 A3 S, McCoskey and Kao(1998)
= EABAA FHE A9 AFUMEE A 7I8ke] LM(Lagrangian
Multiplier) #H#S AtslA

18) A7l ZAA8E Ao HAAZ TFPG Wig 3] %iﬂ te e dgdTE
TFPGE R FZ 7H3lo] 8744 (deterministic) WHES AFE-3lo] ]9/]
7] FAAE EE3Th oldke He] 2 e ﬁgﬁ(s ochastic) WHES & ﬂ

&3le] TFPGE WAWSR 71535te] 24 821 ko] #AE Bal AWRIS 75

'5‘}.7’— o]& o] &3t 7] FAAE =&



- ks lA Jehstth 3FH ) Hausman A% 232 B, 2E 79
gJolx] EAFAQ $-o)fFoa] FEFFIHE 712H8 4= 9= Aoz e
Wt 19)

(E 8) &=E512d £ AH1N(Estimation results of the random effects model)

FEDA = = =
Mo 2 22 23
o= -0.3832(-2.66)*** | -0.56307(-3.23)*** 0.0129(0.17)
AlZEEA - 0.0128(3.00)*** -
DHPGDPcapt | 0.5030(26.2)*** 0.5441(22.0)*** 0.4946(18.8)***
HPRNDt 0.1501(2.99)*** 0.0800(1.44) 0.1072(1.95)**

DHPODRt -0.5010(-3.02)*** | -0.8362(-4.32)"** | -0.9538(-4.94)***
DHPOPEN 0.0554(2.72)*** 0.0638(3.06)*** 0.0824(3.99)***

TER/ARE 488/483 488/482 488/463
R R? 0.8816/0.8807 | 0.8851/0.8839 0.8961/0.8907
F(time) - - 2.73(0.0000)
Hausman 16.19(0.0027) 17.16(0.0041) 18.70(0.0164)

2 FAAFOE 1@ Fltime)t AP/ (A% Hulise] AFE 25 0)d] U -5
AR (A F-214F), Hausman<] X2*%74]%’¢ (@A), M, e A 1%, 5%
FI5E.

Note: The estimated values in the parenthesis is t-value, F(time) is

F-statistics(marginal significance level) of the null hypothesis that the
coefficients of yearly dummy variables are all O, Hausman is x2

-statistics(marginal significance level), ***, ** denotes 1%, 5%
significance level, respectively.

19) Hausman A% S 23 &3 23y a9y 9had o8 F43 3t ZJo|7} ¢l
The AT gE * AAS B ST =, AT AgHwE SEEI
2y, 7174 a3 adRgs A9y £ gtk 2¥1, 232 2 2E39
Hausman #AZ23= 27 x2=16.19(p-value=0.0027), x*=17.1(p-value
=0.0041), x*=18.7(p-value=0.0164)2 Jeh} AF/IEAE 7148 4 e
ZoF Vet
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F7F 2% d(zero)oldhe AWM S 1% FeFaolA 7148 5 e

Ao Uehsdr} 20)

(E 9) 1X&PS FX Zn}(Estimation results of the fixed effects model)
F DY _ = -
P 28 252 253
AIZEFEA| - 0.0164(3.71)*** -
DHPGDPcapt 0.4816(23.8)*** 0.5386(21.4)*** 0.4874(18.2)***
HPRNDt 0.1185(2.03)** 0.0255(0.40) 0.0639(1.04)
DHPODRt -0.6161(-3.60)*** | -1.0237(-5.08)*** | -1.1291(-5.65)***
DHPOPENt 0.0827(3.56)*** 0.0874(3.81)*** 0.1061(4.71)***
EX|/ARE 488/461 488/460 488/441
32/732 0.8825/0.8759 0.8859/0.8792 0.8968/0.8860
E(time) - - 3.02(0.0000)
Fcountry) 24.81(0.0000) 17.73(0.0000) 17.20(0.0000)

I F(country AT ONE =7 gnse Ales 25 0)d uigt F-8A%, 71E &
AFe (E 8 H=x.

Note: F(country) is F-statistics of the null hypothesis that the coefficients of

individual country dummy variables are all 0, Refer to the other

statistics of the table III-6.
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20) =7Hvd FAG] e Flcountry) EAZL
2 4% OLL T8 @ioﬂ 2 dFE TR L= ol AFES 5AE J3] 9
8 F-EAEeR A5 5t F-EAZ2] p-valuet 0.0000°.2
1% frelgolA AFMES 7148 & 2}‘—:‘ Zﬂ_O_i 1%‘5}‘»%‘4

21) BAARPo g 2F30]
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e getete] A7) AAAlE 206737 = A% g
(1) Mol MK

WA, BUusne PPoE BN A% Avke Tt 2ok 3, B
ARl ARAT SEFA(2019)9 <Jahal Senterel wHATE F9122)
FA Al ed efebd 20179 AA 5,136% A S7ksithr 20281
5,194% W= Xéﬂgi zHaste] 2067d 3,929%F Hef o]& FAwo]
T}.23) b =Rl H]F FolE B, 19859 4.3%°4 A|&H o=
7}¥ato] 2017%301]% 13.8%, %71 FAIX= 1985 4.16%¢°14 A &H <
2 F7kete] 20174 13.6%°l Edh= Aoz YERTh Alve]ed =9
QT WFel $9 Aele AU 20204 157760 A5R0E 4%
gl 2067delE 46.5%, 19l Avele A% F9 Adeled e
2067 2.9%p e W, A9 AuEles A F9 Atele diel
Hlgl 2067 3.1%p =4 VT

11‘.

o|N

W AR (R’ ZdhdMe wald vle) Agrdon wr A% Hoj
o ey HuFARE e %14101] ALINAS A A B AFAS2S
2}% (RMSE%) S B 2312 10.86, 2832 12.022 Yely 2318 AY=
Ho AgsiAt.

22) BAH FANN 24, AU, FAwlE 34 23 M F INEY, 19,
A Aue) e FHE L9l bg ZAATE gen 2.

P

ol
N
o
it

ol g0l 20174 20214 20674
ST HEEEEETEEREEE
EAELE 1.06% 1.09¢ 0.86% 0.78% | 1.45% 1.27% 1.10Y

A 82.7M | 83.94 83.4M 82.8A | 91.1A 90.14 88.9A
7l | R 79.7M | 81.0M 80.5A 80.0A | 89.3M 88.5AM 87.4A
0{x} 85.7M | 86.8M 86.3M 85.6A | 92.8A 91.7M 90.4A
IHE0IS 1918™ | 1094 68MH 28FYH | 96MH 35MH -233H

23) AFARL AY FA M Al 20199 FAXN L, 19 FA 7HE Al 2036\ 37HA
«V‘ Aoz Awsa gl
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(E 10) LEOIF7 H|E M2 AlL2|2(Forecast scenario of the old population

ratio)
(910 %)
- LEoIF HIE

ES s X<l
2018~2020 16.7 16.7 15.7
2021~2030 25.0 24.7 25.2
2031~2040 33.9 33.2 34.4
2041~2050 39.8 38.7 40.9
2051~2060 43.9 41.9 46.0
2061~2067 46.5 43.6 49.6

Fi 7ok S,
2= BAA(2019).

Note: * denotes the value of the end of the period.
Source: National Statistical Office (2019).

B4, 4T GDP A E Fol5 B, 1986 9.64%014 Sshe
59 HolmE YA altele] 918h]719l 1998dellE -6.34%, FE

2018l & 2.156%= AlAstith. 471 FA12 1986'd 9.84%°14 A
sAom el 20184 2.17%¢] Zoke Aom ety A
2018 FRAT AYALL B A FA (FAAF AGAIEIA, 2018)

oA AAR FAGE BV A Ads B, QT A Alve e &

(E 11) LoIE GDP MZAE M2t A|LI2|2(Forecast scenario of the per capita
GDP growth rate)

(291 %)
J1z+ olet GDP MEE"

=9 9 el
2018~2020 3.0 3.0 2.9
2021~2030 2.3 2.4 2.2
2031~2040 1.4 1.5 1.2
2041~2050 1.0 1.3 0.7
2051~2060 0.8 1.2 0.3
2061~2067 0.5 1.0 0.0

0% 712 BEA.
A5 FRAFAG AR T4 (2018).

Note: * denotes the average value during the period.
Source: National Pension actuarial valuation report (2018).
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A AlvEle ARRlE 20209 3%0lM ASH o siEtete] 2067
0.5%0l st Aoz Yyttt 19 Alyg] el 45 9 Azl A
el wlsh 2067 0.5%p =/ Uehd Wb Q1A S Alve] e A5
=9 AvEl e dxgel Hlsl 2067d 0.5%p SA WERsT

A, eluEte] R&D AAA 2 7] FARI= 242 1996 2.26%
2 2.01%04 AEH0 R Adsate] 2017d= 4.55% 2 4.56%¢° &
Sttt o= HP ZEdl] &g Z7] FARE AsHEe7H24)& o]-&ato]
A7 ES FAS 2AE B, FAE TPk g2 Alvelel 3 Y
FAE 7P Alue] 229 5 A7) FAIRIE 2017 4.56%°014 242%
2067 4.56% B 12.7% =l o]2a vk 3, F71H o' OECD
H7] FAR ] Wit ¥E 25 o ® S R&D AAAE 7R g AldE]
239 A% 20679 5.85%°l Yst= Ao ® YEwth OECD =7ls %
Feuete] R&D F5(2017d)0] 7H w8 52 Holx ke A, 1
2l AT 5ol BlFo] & ) Ayl elely AU 93 o] T
= A&Ed Aor THete A 2 FEle fle Ao® Helr 26

A, sefuete] tiel=E AAA 2 A7 FARE A2 19854
53.2% 3 56.3%°IX A&Ho® st 20119 22 110.0% 2
92.0%ell Eatitit saste] 2 = 0% 3 87.9%¢l
2oloitt. HP Eldl] o3t 7] FAAE ded Asd 7S ol &3t
A7) A& FA AAE BH, FAE /P @2 AlvElel # A

FAE 7PgE A 020 A A7) FAAE 20189 87.9%04 24z

24) GdRHFd =] FE ALREHE AAIE 7IWHe®EE ARIMA, exponential
smoothing, spectral methods &°| A=H, 7|4 AALE W53 717
2 Go] e FA 2HE Fu BES A AFHEV|HE F835k] ]
FAE A FAS.

@ 5= ANAL, T,=5A. e, ==, ofy=2F/FA F&A S|t 3
ATE 92942 H4sleHE simplex methodel] ¢lal 33t ES7IHe
-y 9 oS 5 A AFEH JWE2 Gadner, E.S.(1985) &z,
25) OECD 237h=9] 1996~20179 ¥ Wz-8-2 0.0258%p =0t}
26) 4

202519l 4%l Gal= Aoz At
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Tl

(E 12) R&D M2 A|L}2|2(Forecast scenario of the R&D)
(29 %)

12+ R&D*
AlLz|=21 AlL2|122 42|23
2018~2020 4.56 4.89 4.61
2021~2030 4.56 5.95 4.78
2031~2040 4.56 7.57 5.04
2041~2050 4.56 9.20 5.32
2051~2060 4.56 10.83 5.56
2061~2067 4.56 12.21 5.78

2t A% BEAY.

Note: * denotes the average value during the period.

20673 87.9%, 54.3% <ol o|21 k. $HH, Av1H o2 OECD %
7] FAIR ] Bt MsleEE2D o2 S tePiE AAE 7R e Al
2] 939 4% 20679 146.4%°] Edl= Aoz YEhsth. OECD 2370

T Everet AR gieZii=(2018) S Heole =7F2%E Finland
(77.8%), Portugal(86.9%), Sweden(89%), HUlHoz & FF&
Holx & =72+ Australia(107.8%), Belgium(165.3%), Denmark
(105.2%), Ireland(211.5%), Luxembourg(387.0%), Netherlands
(157.6%), Switzerland(120%) -s°| SUth. o]%Fe] wzhel] ofshd =
e/ o x 71 Aoz dAidshe Aol gHelzel Weko s |
Hi=g

(E 13) iRz ®At A|L}2|2(Forecast scenario of the degree of external

openness)
(Z4: %)
12 CHRoHE ="
AlLi2|=21 AlLi2|22 AlLi2|23

2019~2020 87.9 90.4 89.7
2021~2030 87.9 85.9 96.8
2031~2040 87.9 78.5 108.8
2041~2050 87.9 71.0 120.7
2051~2060 87.9 63.6 132.6
2061~2067 87.9 57.3 142.8

%0 712 BRAY.

Note: * denotes the average value during the period.

27) OECD 2370=¢] 1985~2018d A% ¥sl= 1.19p%°ltt.



sdsiF el ofst FUHHCl ELaMAN 1 U AY 63

AF7HA 9] Tl x
A Q1T HlEE AR FHJAFSHFA(2019), €T GDP 35E
FAAF AT A4 AGATA ZEd AFANT
(2018)2] AAZEARS 7] A A3E L8ty 7|e} JAAFES 2
Ao T OECD w719 ¥4 Fold Ko Faue BEgs Ho
T Y= AYATRE AL} 28) o] Ate

of gk A Al & gofsh vl (& 14)9F 2t

1o,
iy
o,
Ll
fm
=
f
H
eS|
gv}
®)]
o
o,
ko
[-'O
il

ol
=

(E 14) M Mk AlLl2|2 22k (Summary of forecast scenario of the

exogenous variables)

(29 %)
TE LZoIF HIE(2018-2067) ZE#$(2018-2067)
ALf2I21 (E9) 15.7-46.5 lolEt GDP AMAS 3,005
AlL2I22 (x4 9) 15.7-49.6 R&D: 4.5-5.8
AlLt2|23(29]) 15.7-43.6 ChelHt=: 89.7—142.8

(2) &2 21 2 AAE

et i3RI (F 7)), B¥15 7] AYRI29 0= o83t A
veled TFPG AW 23ks v (ad 1) % (& 153 2vh. TFPG
o gk Aluele, 5 (3 14) A Alvte] ol mhE 206737119 AgA]
£ BH, F9 7PgstelA 20189 1.46%0A A&4 02 stetste] 2067
d0.61%¢l ol2x gtk 19 3 A 7ol FAE as 2
20184 1.46%°lA 2067d= 242 0.68% 2 0.52%°l E3he BG=

QIt}.30) o]k TFPG +& &g OECD 2371=2] 1985~20184

28) A3 ARF ] AAFE g ] A= TFPG A3 ddd 71 A+
5, BA%(2019)9] =&+ % 2017)’] 191 GDP FeE, T
(2006)¢] R&D el X}ﬂ]—x]_.—q. Bty wako 2 AgEA)

29) 1AEHNRF] && A, TFPGHSHTFPG,=HPTFPG— HPTFPGH) AE=7}
FHE AA] 28] el A FEHE AMYY 5, DHPTFPG, = 0.4816
(DHPGDPcap, - DHPGDPcap1) + 0.1185(HPRND-HPRND.-1) - 0.6161
(DHPODR-DHPODR-1) + 0.0827(DHPOPENt-DHPOPEN.), °©l2g+ 2}
i 2 o] &3t Fgt HPTFPG, = HPTFPG1 + DHPTFPG olt},

30) o]’ 7] AW FAle FHA HUEE AR AAT, o KDI(2017)9
AL 7F Aw 717 B AlveloE 43 ghs Hels Ade g, BANTE



T 0.82%¢l vl 2030@7HA = HHA o0& =
T w2 o] o dE L 9l

flo

FEO| A, o] Foll=

(38 1) AlLI2|2¥ TFPG M24(1990~2067)(Forecast scenario of the TFPG
during the period of 1990~2067)

—  uan

L 0 n
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065

(E 15) AlLI2|2¥ TFPG M24H(2019~2067)(Forecast scenario of the TFPG
during the period of 2019~2067)
(291: %)

J|7H TFPG
=2 It AN
2019~2020 1.37 1.38 1.37
2021~2030 1.01 1.02 1.00
2031~2040 0.72 0.73 0.70
2041~2050 0.70 0.72 0.66
2051~2060 0.68 0.71 0.61
2061~2067 0.62 0.69 0.54
2019~2067 0.78 0.80 0.74
7. BEAN BE X AL

A& TFPG ARG S o]&ste] &5 2019358 206TA7HA]

A=]E Monte Carlo & Bootstrap AlEdo]Ae] ol&] 4H&3sla A=

1999 GDP 4s& sl w=#lte] vZFe] F43% Z7ld W2 TFPG ke
o] R 2 et 7l wtE TFPG 5712918 w3t A3z Heloh

g
I
M2
)
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H ME-] (percentiles) ol 23t 95% 2 90% A1 F3He Ay Ec) 31 W
A, Aol AEE(normal distribution)E 71g 8= Monte Carlo
AlEgeld 23 ((E 16)), TFPGE 2019~2067d%r A= Hteo o
3t 95% 2 90% A= F72 2H7 0.61~1.00%, 0.64~0.97%, <3+4k
(median) 0.78%°lt}h. 34, (29 2)= A#A] 2 P <3 A

gA o] GEREE HolFa Ut

E 16) TFPG EEEZ(TFPG probability distribution)
(29 %)

TEEEEE NEEE
s EEETET 71z 27
HMel | z9 | me 95% 90%
20674 gt 0.52 0.61 0.68 0.61 |0.41/0.80|0.44]0.76
= (2019~2067)| 0.74 0.78 0.80 0.78 | 0.61|1.00|0.64 |0.97

(a8 2) TFPG AR, &J|FM Y FHXI(1990~2067)(Historical values, long
run trend, forecast of the TFPG during the period of 1990~2067)

— 5% -——=- REHPYR === 97.5% percentile
- WAFEM —-—-— 25%percentle = —--—-- s

olgigt dit= Hadt (F 159 AGAZF Ayl Atol7t 0.02~
0.04%pHl Blsl 95% Al=F3te] 45 0.2%p el 2fol& Holx 3l

31) 71eME 59 7S S22 TFPG M3 o X5 Fsb7] flstd
Monte Carlo /Bootstrap Al&d|o]A 71'H-E& o] &3} 3] Al gl E
g3t A7E Bt A9 3 19 /e FAE FY% AlEHod AR

2] (FF DI (F% 2) F=.



o}, wEbA AlE] ke AW o] B2 S mE ek ok Y Aol &8
7Ferde] vk A=t
o2 ZApgke] H R E HASHA] 2+ Bootstrap AlEdelA 2

O

FKE 17) % (a8 3))E M, TFPGE 2019~2067W7Fe] Aw=] &
ol gk 95% 2 90% Al=| 72 77t 0.67~0.90%, 0.69~0.89%,
S 0.78% = et oleigt 23= =3 Monte Carlo A&
oA ((GE 16))8 HgA| H|Fo] TS FHAIRE AlgF3te] £

FHA R FA s

(E 17) TFPG EE2Z(TFPG probability distribution)

TEEETEE NEEE
s EEEEL =71 27
el =2 12 95% 90%
20674 gt 0.52 | 0.61 0.68 | 0.61 | 0.52 | 0.73 | 0.63 | 0.72
= (2019~2067)| 0.74 | 0.78 | 0.80 0.78 | 0.67 | 0.90 | 0.69 | 0.89

(a8 3) TFPG AR, &J|FM Y FHXI(1990~2067)(Historical values, long
run trend, forecast of the TFPG during the period of 1990~2067)

BRI T T T T T e T
1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065

— amy ——— - REEYER e 97.5% percentile
seeseeeee BI|FA —-—-—  25%percentle —--—-- 37

TFPG 7371 A% #&d =j9] 71E 7579 vl
I =W TFPG 71 FAAE FoP7] flal d1d GDP 45 &, el
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Ie, =83} &, R&D T BARATEC ek 3709 Ao AV oot 1

HElon, old wg AANE kb o33 Atk SAAC] FUJATE

H3A1(2019)9] A7 F9 7R st =Wl TFPGE 20184 1.46%°114
A &Aooz setelo] 20673 0.61%, AY 2 19 st dE 20673
2474 0.52% 2 0.68%°l Bdhs R4S Hola gtk 2019~2067d A
W 71 & TFPG B2 A9 -9 - 29 7PgstelA 22 0.74%,

0.78%, 0.80%= thi 2PHIl= & EH5s Ho|
W Szelt. oleld £Ee TRPGE 2718t A%, A 71 % A%
W 5 Aolo] wet KDI(2017)] 59 % Hoa Ak & Aol

= "l A |
o] QAT HTA A FAR £ES Hol it

AT YA I Aol m|

kT

(& 18) TFPGe| &7J| Matx| H|m(Comparison of the long run forecast of the
TFPG)
(29 %)

29 D
g 72 =27 - KDI(2017)

—_—s

XNel | B9 | 18 vzt | S8 S
2019~2020 1.37 | 1.37 | 1.38 | 2011~2020 0.8 0.9 1.1
2021~2030 1.00 | 1.01 | 1.02 | 2021~2030 0.7 1.2 1.7
2031~2040 | 0.70 | 0.72 | 0.73 | 2031~2040 0.7 1.2 1.7
2041~2050 | 0.66 | 0.70 | 0.72 | 2041~2050 0.7 1.2 1.7
2051~2060 | 0.61 | 0.68 | 0.71 | 2051~2060 0.7 1.2 1.7
2061~2067 | 0.54 | 0.62 | 0.69 | 2061~2070 0.7 1.2 1.7

1) KDI(2017)2] A, 5, 29l A= 1.2%= TY.
Note: 1) Low, medium. high forecasts of KDI (2017) are 1.2%, identically.

ol M Aol 3t = ﬂxq A - HrIHez FHATA
Aol A7IFAIE AAlst = vl=e] OASDI(Old Age Survivors &

Disability Insurance) ¥ €9 SAAs, felvgte] svdsw 5 45
oF B AT AZE vlwshd v (E 19¢ 2ot 20199 % A AL
A lA m=e] OASDIZE AN @5 75d3ke] TFPG A% (2019~
20951) & ®¥, 38]-&(high-cost) - &%} (intermediate) - A1H]-&-(low-
cost)7Fg sl Al 242t 1.63%, 1.93%, 1.33%°lth. €¥e] 745 34
da T AYFA (=T, 2019904 &FF 100 (2019~21159)
WA Z3A|el B8t/ A FA 7Pt TFPGE v, 54, 9+ 7}



4 2 0.9%, 1.1%. 1.3%/0.3%. 0.6%. 0.8%°14c}. $-2lytel
AT A4z A ALH2018) oA AAIgE TFPGE 2018~20887H
=33} 5 o Wsls melste] KDI(2017)9 A9, 91, 19 A=
1.2%% 1.0%% 0.2%p at&F 23318} nl=a o] 29 Alve|ed
TFPGell tg 718 #ele 0.3%p2 UERsT)32) 2 AFda = 0.07~
0.08%p WAR Ueht Fiix oz dieh 7P o 2] api de] mleket 310
= e

(E 19) TFPG &7J| MX|e] =A| Hlw(International comparison of the long
run forecast of the TFPG)
(&4 %)
51=(2018) 0|=(2019) 22(2019)"
SE =4 it L= Exds x| Hlzt e =t
1.0 1.0 1.0 1.33 1.63 1.93 10.9(0.3)|1.1(0.6)|1.3(0.8)
) () 7k A AN 7Pg skl gk
Note: 1) Values in the parenthesis are TFPG forecasts under the assumption of
the stagnant state of economy.

Az Fs) ATES FRT 1 AL ek Y 4y Bise] ¥
AL weld 2% ANSAE 23 ek old] wet B ApeldE

Kl
=3 9 7S A2 Z Monte Carlo 2 Bootstrap AlEdolA 7

>

=& ]- 3th. Monte Carlo ® Bootstrap Al
A, TFPGS] 2019~2067d3te] %3]

7tk (median) 0. 78/01] tﬁﬁ_ 95% Al=|77He Z7F 0.61~1.00%,
0.67~0.90%=% YElITE.

k:o N ﬂl
O
olt
_|_4

(E 20) AlZgolMofl st TFPG E#E2Z(TFPG probability distribution by the

simulation)
(291 %)
Monte Carlo Bootstrap
= SR
™ 95% Al2|TZH se 95% Mz|TzH
2067 2t 0.41 0.80 0.61 0.52 0.73
L (2019~2067) 0.61 1.00 0.78 0.67 0.90

32) o] IHIAF AAANYYI R TA] (2018)0)4] HWAHOoZ AFEIAE &
I JARE KDI (2017) 4+ A9s 985 49 93 9 v Adn
15%, 05% % 59 Awx|eke] zko]= 05%p X}O]i Args 4= 9ok
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©

olggt A¥= A (F 18)9] & AFelxe] HgA|7t Alveied
0.07~0.08%p ®HI= et dich 7P o2 2pdZde] A9 fled H
gl Monte Carlo/Bootstrap AlE#|elAde] €3k 95%/90% 4= 711
3% 0.2%p e zelE Holx vt B3 Hadh (F 19)0lA vl=, ¢
25 3AAFAE Y A FA A A7) BAEE AdE 98 A
g TFPG A7) AYAE T3S AR £0.3%p Fo= Uiet 7o
2 AL AIRE ofo] g BEgt =2% 2 E AASHAlE Fata
o webd W TEPG A7) Ao EgdAdolv =414 34
uEsl] YA FE FHE AlEY oA o =EH
ek 7k Aol tigh shute] w=ulA 24 R E&ste A 7840 Ut
3L ke

f

V. 29 3 A4

o=
>
2,
o|\

JHTFPG) el 2% a9l thal WAz A7
< BEdE2 $2yegE Y53 OECD =71 tide
WA ARG S F53kaL o] & o8 st =] TFPGe gt &% 20673

79 A7 Ans AEE, WA AAD Aael 7heAel whet Selie

=
£ H|33 OECD 2370=¢] 1919 GDP “4s&, /=, R&D, =%
g v 5 578 J9AE (unbalanced panel data)S AHHETE 3l

TFPG HI3|ARE S FGsIct FH R dAdste] Aigo]
A (endogeneity) |yt 2 W49 F(omitted variables) Sl uwlet
A7NE s AFAQ SAdS A9 EY] g8 dee dHvants ¥3dshe
T 29l 291, g 2 FA(trend) & F7KE 232, AlziHe
2 7R E F71e RE3 5 sk S

Hell M2 FGAI5] W (sensitivity) 52 A E7] 913 dEa7
(random effects) ¥ &7} (fixed effects) 7I'H-E o]83ste] 3| H

&

RS 74 st ol YRS U =R 5 ng a7

oftt
td

1
i
o,
_0|L
2
&
k=
rob
e
o
o
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FARCE Fold Ao Yeiwth SRl dEad 22 ¥ 1R
7 2329} B39 HgolE R&DE A3 g2 e YA S
= SAHCE fold Zog, 53] RIP39 A Ao oy
208 & wgdste AN 2 IrihnE BAACRE fojd AR
Yeldth 53 FAFES] Foe 25 7idd 23EE weke g yEl
won FHRFES HAYE AEHAFdd= B st 2 AFAT
(R*)7} 88%o1k o2 w9 ek&siAl vttt Hausman 44 2% ZE
A5 oM nHEHREY S doshe Aoz Yeldt)

olo me} A=t FHYRY F BE AYHTEY FHAT7E BAFR
frelstaL 7ol oF =k
Aok A7l AYAAE BAAH 20199 A= AFFAVIEE AAlete
206 7TA7MA 2 q
M APAT 2% 2 AW T EdRE 75 AW Alve] o wet
=W TFPGe 7] AR5 ==stt. A9 7 7F8 Alve] 29
wE 3L 2067d7IRA Y AWXE B, 59 7PdsllA 201849 1.46%
oA A &Aooz stesie] 20679 0.61%, 1 2 A9 7HFstlM = F
AR B5g Bl 2067dME 47 0.68% 2 0.52%° Got= Aoz A
FEAT olHd TFPG %2 OECD 2370%9] 1985~2018d it
0.82%°l Hlall 203097 = AUE| Y 1% Fwo= HaHoR =2
FTE HIANE olFde i B o] HAYEHATESS) ol
TFPG A=xe] 2844 (uncertainty)ol] tigt FEREE AS3] 9
gt o 2A Monte Carlo ¥ Bootstrap Al&E#eld ZAyE EH,
TEFPGY  2019~2067d7te] %=l el tigk 95% Alg]+3t
(confidence interval)> 7}t 0.61~1.00%, 0.67~0.90%, ‘&t
(median)- 0.78%= UEFSTY.

olg gt AT Ayel wE AAPES A EY thgy Aok WA, WAaA

z
I

33) °l¥g AYAE FHEY A} vz HsA] Zethe Folu ZydA ¢
AHER 7P e M55 A Alue] 26 g&sitte 4 SeA] dA1E AUz 9
o}, X3, TFPG AwWHs 3o shuel dld GDP A3&% TFPGE 4% <13
HAE 7Pt Aol =glxom vy gldAo] lthe d 58 nad v &5 W
EAFE AAStE AEdHE 27287 (Panel-VAR) T2 282 AA3ta o]
wE BA Ays B AT A} Bl - BAsHE AR vl A weko g A}
=l=
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Aol 2ol ujgk OECD(2020)94 ¥3#3 TFPG ARE o83t T3

ot FF AEN - BT A WME ANAYATE gk, FHNA
=

44 ZUE A% FAH T4 ¥2 5L nel@ o) vigel 4

=)
=
o)
=}
g
S,
o < Ho
o
D)
(o
il
b
ol
=
2

WAoo 2R TFPGE T4 = 7184l (technical progress)d A+
o] &7 WjES E3 7|&A ®&4 (technical efficiency) S A|1dte=
A t-go] Basith ol ddY IS Y il E, R&D
A tlEo] o ZA|EAE Tl Ao R o)
o =M AEZ4t - wHstR Q% wEeyge w3 25 dstste B
o] Fg3ltt 3 TFPGE Y]S5 (unobserved variable)©]
FHe B4l Aavde AS u3d o, Ar] AALGE gz
H A e A digh HAIAR] =218 2AE AAske Aol e

FAATAGY PIFAE B1H02 $Pshe

f
(]
D,
\uf
o,
rlo
[
=
2
s
&
lo
o=
N
&
0
&
m
rd
i

fd
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fr
rE
e
o
Ach
T
&
1o,
Hl
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rO
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Pg AR 3 ddste] HAIAR] =2A 27
AASA = Kstar sitt. ol¢h #d AP ARY S o] &g I TFPG
YA E B Alyg] o o]z 0.02~0.04%p WHIZE YERY dijt 71
o2 Aol ekt Aoz YERGATE Monte Carlo/Bootstrap Al

4
AASD Yk 12 TR AT AnE FHY 1)
7 E

gl

O



geol el o3 95% AT THE FHES TSR 0.2%p W9l 5= A
o] wolw girk. Wah | TFPG A718%A ) Baa4ol} %44
b 5 2 W, BYA FUaES FAoz ARl o8 =
S¥ AHTNL et 7k Al e shiel =ed 2AZ Bk A
= uiEd gao R AREt s goR B4 7k F S8 B
@ S Amel Aokl e AGE B9 Az 5 FNAA} A
29 AL WG] el T/ ANBA oi7de] FolelE Byt
&

2370 =7 Wew 4T Jﬁéﬁﬂgﬁéé el 2z A

o=

(¢

F0 ARk 2021, 2. 8. AAF H LXE 2021, 6. 14, AR &E Xk 2021. 6. 22,
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A Study of the Estimation and Projection of
the Total Factor Productivity for the Korean
Economy using Panel Regression Model*

Muhwan Park™*

Abstract

This study examines determinants of the total factor
productivity growth (TFPG), focusing on panel regression analysis
using the panel data of OECD countries and attempts to predict
the TFPG in the Korean economy for the period of 2019-2067. To
do that, we construct various panel regression models using an
unbalanced panel data of 23 OECD countries including Korea over
the 1985-2018 period in accordance with the availability of time
series data. The panel regression analysis is conducted using the
reduced form of TFPG over the estimation period. The approach is
to estimate the TFPG in a function of determinant variables such
as per capita income, degree of external openness, R&D, and old
age population ratio etc., using panel regression methods. The
major findings, based on the panel regression models, are as

follows. First, the effects of the control variables on the TFPG has
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the signs that are expected such that the estimated coefficients for
per capita income, external openness, R&D, are positive and that
for old age population ratio is negative. Second, the average TFPG
for the 2019-2067 period is predicted to be about 0.8% by
following a continuous path of decline, under the National
Statistics Office’s intermediate assumption for the future
population. Third, the results of Monte Carlo simulation shows
that the confidence interval of predicted mean value of the TFPG

over the forecast period is 0.6~1.0% with a 95 percent probability.
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