A S R A
(Productivity Convergence):
OECD, EU KLEMS, and KIP DatabaseS $A]02

7E]

=2
<

o] 23]

[e]

A A 7F 19708 439171, 1997-983 9J3k9]7], 2008-09W F=H &
|, 2ear 2ol Z2uy 917] 52 BsHHA AAdEECI80d ) A= g%
£ Au 2010 A7 =we] 2Hal qick ol AR ik =
of WAt 224 &40 ot 7P ofyH thE YoM FEE 4= Q=
A @ARIZE A =, ARG =, ICT HiE 423 oA =34 A
=9 = s FA5kL QLo (B-convergence), ©]i= OECD WA &
g 5 e g Ao s ERlET Stk a8y S Al =EAE Sk
o] ROIHE HH R w31H7] AZsHAA i 1 &7t 23kE AL Qo) o]

2 N Ho

°

[

(o]

A FRAAE ALF7H B8 D ol BHL, oS AL 4 Uk A
B e B 4Y SET Folu, ASHOR AN WY 2F A4S
ZolUrhs Alo] 22t A W % shuvt Hlojof & olct. %81 a0z A

A 9 dAS Hol&= ICT-Producing F-8-S FA02 i) 7[edAlL i) 84 FY
A Eolo] AR Al , 1v) B3z A A1l =2 &

[=1

2
Sefslob & Aotk FOoR wEAHY Buk ohjet Fas

i e s Xd@.t%
YA el A AR A BRE moEM A F=F AAIE 7 (Productivity-

led economic growth)o] o]Fo]& 4= QIEE Fjjof s}, SHEAHA7} A A==
| € 5 %5 sjjof & Zolth

ZFH: FAZH, =5 34, A 4= (Productivity Convergence)

45
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LME

1970t 459171, 1997-98 2J51917], 2008-09 ZF=2H 59171, 18]l 20204
AR Q7] T F7IHCE AAVIE FHEL = A=A AL ES B
W god ] AW 9.5%0] e nEARZE AU AaF E5bE A 2010E
(2011-20) 2.5%2] #47% =two] =asoloh?.

T}A copAlote] 4ute]g o 27kR| B E S A

22 W) oka HA EEEE AL ol WA HHT 5 9 AR olHe 4%
_]

1o

A &7} A4

)
|o
fu
e

(Industry level)oll A A =&

sto] A = (Aggregate level) U AFY =5
H dutE o2 191 AS(per Capita

|=]
= Aotk o, 7]&e LAt AY o
income) 1= 191 A& (per Capita output) SHOA 2= AA|7} A= HAE
FA%h= %SS4k Aol ofYel, FrhA| kg AAt
Z

=
SUSHEAY oS WA SE W A

Az ZA ol i -l
=73 A 2] A4 5 ZASHHomogenization) E+= AYAH] 527 (Catch-up) T/ Ao E
A} Sh= Ao|th

cjEo] A4 4=7(Convergence)ol] it 71E®e Al at AR P42 Aol A

(1) =234, "= RIAA s(ecos.bok.orkr)o] w=W, Fh= A o] AEAGDP JAES 71-°80d

(8.9%), ‘81-"9011(9.5%), ‘91-°001(6.9%), ‘01-’10(4.6%), ‘11-°20(2.5%) 522 YElH.
@) 4 Al Tt 24 4% U F74& 5 271K SHelA A= S otk AR, £54F

o] ZwolA Wt BEAUA} Z71E2] AF I (Preference)?l 7]<4(Technology)®] ARSI
A (Steady-state) o 4 TEO] AEFEE FU(Same)@ Hlolul, TEL AR 1909 &
o] =Y Aolth BA, $ES SRS SHA ofid 4= 2tk Solow HEolA]
A o] ST AH o7 F£ol7] 7]&F g (Technological progress)oll 2Jal 24 H
W 7S F3A(Public good)® 7HYSHHE TR R w7bs B/ HI(Steady-
state)ol| Al F YT S0l =5t E Aolth(Islam (1995), p. 1129).

o=

oo
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AFEE] 3L Q)= B-convergence?} o-convergence?] Zdel 7128 Aoy, Ltolrl x|
E(Index theory)?] S|4 Ft=3t v th4F2l G7 =7} E+= OECD 3] ¢=7}9}9]
L FAE AR Gap)oll it 45 Al=d Zlolth A AT 2A Hof
T 7HA 9] o] &4 AJzto] EA Y. stb= A4 R ol gt FEj=E RSkl
o, 7k d7l= A7 A W FEA o s F2F A E (Homogeneous steady-state)
F= o]dA AAHSE(Heterogeneous steady-state)= =HIF O 2R =71 7+ A4
217} Zol &tk Al - 34 (Neo-classical economic growth) Lot} o} sjLt
A o] SRm T} WAk Divergence) BAFo] B BAZ o] o, 7t ke B, Q1T
A A AL G A A =2k 2 7] 27 (Initial conditions)o]l 7] Z5}o] AJATro 2
AW o=7E 2E A R A AxPE AEA s EARtE WA A A7 (Endogenous

economic growth)®] A3|7} &AL Ut}

o rir I

il

=2 7 S DL A=AE ASEA T Pyo (2018a)0f FHEVMES ekt
]_

%40}l OECD Database®} EU KLEMS Database, KIP Database 5-¢] th3l

AS 7R AEsiy, 3= 8 F3E 71est, 4o = o

|EALE A2 Sttt s A= A 52 ALY HEA T 6780 A
4 =

7
A S0 QA SYEAS SR S, shxaro 2 7S A

5

ri
2
:?g
oft
S

2. 0|O|H

2 Ao e HA FE(Aggregate leve)Q HATE 3l OECD Database
= AFESHH, 4HY =E(Industry level) =HALE ¢I8iAl= EU KLEMS Database
(2019), KIP Database (2021) 5= AR8-3}7]2 3$lt}. o]+ OECD Database®] A
W e @S RSP 98 A 712457} oju]s] oItk ¥A OECD
databaseo]] W= HA +E(HAAY 5] F7HE 2FAAS Z2AXE S GDP

(3) OECD Database?| A= E3] A=l 45, Az AA dist A5 E o8 7hsdlt AR

A AT 7|22 R = o)f ThsohA] 2 A
Level®] oFd Index® ¥ = a7 Tk

o
t
i
o
3L
&
t
<
2
)
&
b
off
o
2o
ox
of
2
rr
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(GDP per hour) T+= ZAFA} 121 GDP (GDP per person employed) 5 271#] 7]&
ol ofsl WEETL 9lon], 20159 Pl EHAHIHEPP)e] o7t Fohu 414 GDP}
AG e ok yYoprh ks A o 57 AAE Hlo]E+= 367l OECD 3=
el 1970-2020 (5170 A)0] o8 7Festth. thit AlA|do] &S o8 7hert =
7= 237050, AR A9 1970-20199 2] A|AE 2tEI} o] & FpsId Aow
LEhar Sl

oz AFE sA Y s EA A 7R oR ARESHAL Sl w7
dlo]El= EU KLEMS Database (2019)0]1], g=+9] 79 KIP (Korea Industrial
Productivity) Database (2021)0]t}. A thAF=-S SH=+-S E3}F510] 247170 =}
2| AAGL 1995-2017H(2371d) 717t o] 8 7Hsstth AFE wEAAd ol digh
=7 &3k OECD PPP (F+Wi& 74 = B7He =7 A3 GDPE FH YA &
Lol S5k

3. AAHA

EEIOI
Al =

A
L=

10
o2

2] 5= (convergence)= 83l At} AA= p-convergenceoltt. = F3= A
7F A= Al vlsl wE FAEEES Bu, A= BAle 1
= 1909 AE(esA) S AXl=s F4(Catch-up)sh= FF= HEHY

4| o]ZS pB-convergence}il A 25tal Qltk. FAASHH, Solow-Swan ©]3Y 53+

rr

(e 7

(4) For productivity analysis, the underlying concept for labour input is total hours worked by
all persons engaged in production(employees and self-employed). These reflect regular hours
worked by full-time and part-time workers, paid and unpaid overtime, hours worked in
additional jobs, and time not worked because of public holidays, annual paid leave, strikes
and labour disputes and other reasons(OECD STAT (https://stats.oecd.org/).

(5) EU KLEMS Growth and Productivity Accounts (https://euklems.eu/).

(6) KIP DB (https://stat.kpc.or.kr/totalFactor/index), $r= YA EEL T3 o] %],

(7) ®171°ll= EU KLEMS DBo|| 7]z3}F ¥7]o], &7}ejof, A|5, qlvpa, o AEvo}, Aste, =
T, w5, a2, FUHE, ofdHE, ojgEof, A&, B, BlRolol, AR 2, vdY
E, FdE, Fobyol A9l 299, F=, vl 5 247050t

(8) Barro and Sala-i-Martin (1995), p. 383.
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v =k/k

Growth rate >0

n+g

Growth rate<0

sfik)/ k

K0}, e kObw K

Z*]: Barro and Sala-i-Matin (1995), Economic Growth, McGraw-Hill, p. 23.

{2 1) Solow-Swan 2&9| 0|34 Z=SH(Transitional Dynamics)

(Transitional dynamics) L&A Ex=r AA= 19T A (k) 50| Ho, o]
et i A2 YA bk = VKT 1909 AFEZT712(Y, = kk)o] AZ o= =
A HH (" 1) F2). ol v S0 AEEAS FE A= 7edat

(Technology diffusion)& =83 Thek AFS] A =8 52 (Social capability)”'"'o] &
Zr b SukElo] o] 2)(The advantage of backwardness)oll 23l w2 4= 0] 74|
AEC] AlEE 4 UE= oulsh= Aolth ot Zb=8] A4S Hi(Steady state) 7}
FAZARIZE ol o] ZAH 17 o) ]3] Unconditional (F+= Absolute) convergence2}

(9) “Abramovitz notes that a necessary condition for catch-up is “social capability” in a backward
economy. Social capability refers to adequate entrepreneurial ability, managerial and technical
staff, and ancillary institutions*, Farhad Rassekh (1998), pp. 87-88.

(10) “Social capability has to do with attributes, qualities, and characteristics of people and
economic organization that originate in social and political institutions and that influence the
responses of people to economic opportunity”, Abramovitz and David (1994), p. 23.

(11) “It shows that differences among countries in productivity levels create a strong potentiality
for subsequent convergence of levels, provided that countries have a "social capability"
adequate to absorb more advanced technologies”, Moses Abramovitz (1986), p. 405.
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Conditional convergence® 55 4= Qlcp?0),

E4 44L o-convergence©|th Barro and Sala-i-Matin (1992a)"'Vof] wt= 1w,
o-convergencer 191E &5 Ex= 1009 A& (5449 EXK(Dispersion) WA
5 (Distribution)} Telo] ¢lekit ahch. s Hate] AAL L2 asH Hekw

Stk 3 4 9k, oA BAYTEE Fiol
AR 19l 45 AR} Ei A AA7L 2Haek 9SS olulshe Aolch

o] % 719 AW shed] ofwat =7 Aol Het 2 HelE Aol vl o
b BRI 1919 AE(EL WEAAA)] Aok} we] A Bl b @)

Bt F4(Catch-up)sh=7tol] T4l IHtH, p-convergenceZ} Hoh A3tgk 7)

| & Ao, ¥hHol| =7} 7+ 1919 A5(EE =5A4H4)) 9] B3 (Distribution)
HAlo] QT g-convergence 7Hd o] © A&k Zlo|t}. tiul o]ufj, B-convergence
+ o-convergence’} & 7] $JgF B XA (Necessary condition)> EX|2te FEZZ
(Sufficient condition) E|#] k5ol F2J3t a7} oh'®. webA B-convergence”}
SRIE A2 WHEA] g-convergence} WAEIA] 9 % Q= AT, o5 47

o]+= o-convergence ATE ]|

N

o o

o

jui

ot
]
=

A

=2

(12) The hypothesis that poor economies tend to grow faster per capita than rich ones -
without conditioning on any other characteristics of economies - is referred to as absolute
convergence. ... If the steady states differ, then we have to modify the analysis to consider
a concept of conditional convergence. The main idea is that an economy grows faster the
further it is from its own steady-state value. Barro and Sala-i-Martin (1995), pp. 26-28.

(13) “Usually, two types of convergence concepts are used in the literature, First, absolute
convergence is based on the idea that poorer economies will grow faster than richer
ones until they have reached a same per capita income level (common steady-state level)
irrespective of their initial endowments such as capital, saving, population growth rates,
infrastructure, etc. Second, conditional convergence is the concept that happens when every
economy moves towards its own steady state under certain given conditions, and hence
different steady states are captured, Naveed and Ahmad (2016), p. 4.

(14) “In our earlier papers we discussed two concepts of convergence. The first one, which we
called f-convergence, asks the question of whether poor economies tend to grow faster than
rich ones. This is the concept we discussed above. The second one, called o-convergence,
relates to the decline of the cross-sectional dispersion of per capita income or product” Barro
and Sala-i-Matin (1992a), p. 318.

(15) o]o] thgt AFAIEE AL 1) Sala-i-Martin (1996b), p. 1330, 2) Barro and Sala-i-Matin
(1992a), p. 318, 3) van Biesebroeck (2009), p. 74 5 Z=.

(16) g = ay + By + vX; + ol A a negative pi= SE-270] obd Lo z7o|ch= vlTHo] £4
gttt = “If convergence occurs, one would obtain a negative 8, but a negative # does not
necessarily imply convergence”. Rassekh, Panik and Kolluri (2001), p. 149.
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S 2] 915 QuEH O ALGELE YA o Vi kgt P,

(3.1 log(yy / yi) = & = (1 — ePlog(y, 1) +
y =199 1_%(Output per capita), i = 7} E= 2|

a =3, p = ¥ £ (Speed of convergence), u;, = QX}‘%P

-

ojw, 4 B.1)°ll et 2FAl =74 2, log(yi- )2 A7t SAH =2 Fr2jv)eh

[e}
Z42(—)o1"® p-convergenceol ATl d4gict.

Elias Soukiazis (2000)] W2, =go] 9 o]2 9l 7|2 Atof tjs)| ok}

7*°] desta Qlvh. 1 A4S AWste ol 27 37HA1 9 o84 o] s

g Aladut AgAgol&, el Conditional

foz FaZaof ot Aol E(The
demand oriented approach of cumulative growth) 5©] 1A 0|t}

A, 2] ST Feks AT Aol 2ol & AR HlEKL)
o] e FA(EL 2|22 AHuo] 9| Aol Zoul, by A%t Exvt 2
7k 2t Fdsteh 7Pt $ASE AR w2 BA9E s b Ak

& Q40]5A(Free factor mobility)?} A7 (Free trade) 2212 714 olm, Al
ke el Aot 714 9] +t53kE Foll IS v 7HESE v Aot Al
u} Aol 2o A 7% H (Technological progress)+= 35 A|(Public good)= 7}% 3}
Bg BE FATE 543 7lso] A HH, s=2es ol oj=2A He A
o7 By Q) Aludul AAFo]Ro| A AR5 o-convergence 7ML A 7HEE

Qg ASolUf EAA Y Hato] Ae] B oA Fashe RS 9

1

+H}, Unconditional convergence®]| Tf
convergenceoﬂ gt WA dele, mhAd

>

rin

A1) 7k

-

|5ke, p-convergence 7H2 01Xl 7|7t F4F 1917 &5 B e Hat

[u—

(17) Barro and Sala-i-Martin (1995), p. 384, 4] (11.1).
(18) ., log(y,.)S) 445, ~(1 - ¢ ”) < 0 <Jm|3i}.
(19) Elias Soukiazis (2000), pp. 2-27 &=,
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4% 271 0A9 190 A5 B B £7 Aold] £()9] AT ol
392 oulgiet.

A&, o]ﬂ?(}E(Human capital) 50 2HE ety 714513 Qi o]
Lk A A AT, el S W AL 2
Zo] QHALI FAl Ho] 2438 Ayl (AL Wl wEA JAsHA =, o]
g5l ZHo|A sETAHL ZAEA (Conditional)olt}% Zo|t}. A=t Unconditional
convergence= &4 =7} We| x| o} FA|A o] [FARE BAolA AT 4
S A2 & 5 Ak
AA, Kaldor (1957, 1970)(20)(21)01] w2 i, 4= (Convergence) £+ A Divergence)
HARS R E Q9] Ao o3 9% (Demand-led growth), & 8
of Zregt Felo] Ear ik o3t H2o S4E A S AFES 7Tl
Sh= WAA BAlolH, o]t IA= % AlFo 5 7ML, 7s XH=
B 3KLearning by doing)®] &J3l] o]Fo)ZIth= Zolt}. Verdoorn’s law= &%l
T A A= A4 QA AT (The cumulative causation growth process)=
ARttt oAl gl A 529 FUhe AESTHE THA e oledt 4kEE
S A b olol et Aoleh, 3 pyo Q0SS Fotlol 212e]
FBA At A0 Q= 71 A= Verdoorn’s law7| =+

ot

> o (o
o oy i e

¢

St Verdoon’s law2] 2

a3
7HEE AolstA Y E= 7 Edom, §F =71 ol ZIZHEE ey} 7]z
o Aolat Ao FHsgIeh olnl, FAREE A% A} H4el, FY, AE
25} 5 ZuolH £220S 1 40 Bed RS SHToRM 47 o)
A% AE RET S0) 7H5ald Aol T84 Fotchi WAHDivergence)
T 5% Abel(Backward)E Wa1A] H-5H4 Hrh= Aot}

3+, Elias Soukiazis (2000)°]4] Baumol (1986), De Long (1988), Sala-i-Martin

(1996b), Marques and Soukiazis (1999), Barro (1991), Bernard and Jones (1996a),
Elmslie and Milberg (1996), Fagerberg and Verspagen (1996) 52| <=9 I A
TE AP ol W=, $X5o] AX o] vlsf wEA s, ol 7Hsst

1 Sh= Qa7h o] iRt AR, e, AAta ] AR ofF, AT

(20) Kaldor (1957), pp. 591-624.
(21) Kaldor (1970), pp. 337-348.
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9 ol Att= AaLA T (Neo-classical) ] F42 F£0] AT = A okl qlrk= A
ot} AlalAlul o] A& 7] AshA AA, FxI=o] S Aol HEaLl 3l
o Axl=o] A= AHE ASSNA FAsks Adk Zol =8 Aol e A o
€ o= AR A, "l =7 dolA & 5 kol EF w7keel 14
A S7hlA AR AR WsHE ol ol A, AR AAY PrelAE
Sl Aol $AET glont, ThE TrelAE Su Akl $XHX 5k olf
L ojel7)? Sof sk Ao 7hsdlof a2 &St ¢lt) &9 Elias Soukiazis
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lo
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12,
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e
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=
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iv)
rr
e
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z
e
oUQ
a
=
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S‘L
O

sH7Hd 9] HA2} TESle], Elias Soukiazis (2000)= Conditional convergence
off tigt EHYA A A of Qlof thEa-41Ad (Multicollinearity), WAYAd(Endogeneity),
AlAE AFH(Simultaneity bias), =74 2x}(Measurement error) 5 &A% EA=
2 A} 7L g ()] FgAS
convergence)S A &5l WHEsIA] H& z,: Qltl= AHo|th B} 23 34 AL u
= B d%e ] A= fFofmgt 4z Lf,\—(Conditional variables) & /;j7<46}°d
QX] a]rf:'— THIA o] 3
S A S7F Abel o] e
Oﬂ ‘:Hwa Argo] Fol XA Q=i Aol

7} =¥ 4 (The speed of conditional

2
=2
)
%
4

JJr Oﬂ 2 63%1 5 H(Dynamics)

Elias Soukiazis (2000)= ZA=2 22 Unconditional convergence®] W3t 52 Al
DT RS T S ke ool ofa) Ak wolsd 4 gl

o
£

= Aotk &, O (LAY A7) AEFEY iﬂ%% A= ﬁxﬂi 5
= Axl= AAof visl wEA e # Wes oh=

= A9 QS AX= AA Y Ve AEE AeA e s =88 5

A2 A 48 52 (Social capability)ol] #+-¢-%7] ol @ (FEo] g &

%) Axda 2 BEogHE Y fof gt =3} A5, P4 &5, LS 52

AH(Divergence) TAT O 2 G5+ 25 G YK (Externality effect)S A&3tct @ (7]&

7148 A 018 7Hser 35 A (Public goods)7} o™ 23]

=
B4 = ot 7] W2 (Endogenous)o|™ Yozt AL A 4l 5

ON
EIN
rlo
9
T
_Q
E:)
_ﬁ,
ol
e
;:2 ol

T T o)
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2, 32008 o, ¥ g4 T FUH H= Aotk @ (Ate9] A
2L olF 7FeA) AR A AL olF THsAS a4 71 #53E B
= BASHE A oYty Ate s 428.9] 7Pk (The strength of demand)oﬂ 94
2HEY, 871 25T gl ARG 5ol AXFolA &
o729 o]Fo] olgl& Zlolth. ® (AFF9) AFF9e +H A= %3}11 %
gtk o= Hok AAAQ A9 FAA A A S S8l 4 1 (Growth
advantage)= FAIE 4= Q7] wjZo|ch ¥hd HAA o] 2] 5k A
Al4=A|(A balance of payments) A|gto] ZAHT 4= ¢S Aolth uleba] 2| 7+ B4
Fol FAEAY gid 4= 32 Aol
delstd, B4 d4-E T & ul, dider F2A A< A (Homogeneous
economies)E A |3}l
= WA
o] WAL
BAIA HE

4

1377 3}+4] Q1 Unconditional convergenceS A A|5h= 57
FEo] AFtoA= 275 49 (Conditional convergence)
M 5ol 23, @A, 7k AR, B

51 S| ZF=+o] ZHMElal Q= 24 Q Q1(Structural
factors)ofl &JE2|Ql Aoz Uepyith drdipgscr o] g4 AAG2H
5=9] A | g o] A& E = wAUSS Astr)ol AgkstA] Zstrh

Lo}t E2]]7i. =tHol|A] AlAE AFTH(Simultaneity), 55414 (Multicollinearity) &

a&
=
30,
£
Ruiy ot

o
=
9
rr
rO
i)
R
o
o

rl‘N olrl ;:2

_P‘é

-|>
lN‘ o

il

i

r

o] 547} o118 dollrt.

2 e 59 WAl e B4 Aus PAIoR Awew E DI 2 5
AR, AZY, Aulae 5 AA 52 D Ak S, w24 A, 719 A
4 ) $Y 5N 91 A7 Al vas 2

o
20d
X
)
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>
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2,
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4
jait)

Ak =4 = ),
@ Mankiw, Romer, Weil (1992)°f w2, 1960-85d 7|7t &<t Non-oil 987i=,
Intermediate®™ 7573, OECD 22715+ 5ol tis] A $=Z=(Aggregate level)ol A
of WEALAFHAA 195 GDP)ol it +ARAL WaAsHs, EE e
2 2} A7E/HE Fo| AWueR 271EE Augmented Solow BHE 25
At 71 23 OECD =17}ef| tisj4+= Unconditional S-convergence’} 574 =312
L}, Non-oil, Intermediate 5 =719 2% lE] x| E351a1 ¢Jt}t. 181} Conditional

(22) Intermediate = 7}= Summer and Heston (1988) Dataseto|A] 1960 &EA] =7}o] FQ17F
Rk Hop 2k A5 Qfu]dith
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B-convergence?| -+ EA A oA HHA Q Atl. @ Sala-i-Martin
(1996a)oll w2, theFgt 5718 datasetZ o83 =HALE Fall A A4 110
7H=(1960-901)2] per Capita GDPO]| tjjgt <=3 E—T’—]— o-divergence, Conditional
B-convergence’} FAE %S, Lolrl OECD 24=-(1960-90), 1]=+ 487l F(1880-
904), A 477] €(1955-904), FH X1 (1950-909) 5] HL s-convergence,
Absolute p-convergence®| Ai}7} A= QT Tk, HE datasetC 2 HE O] =
SEPS A% At ABt oF 2%E UEhGon, o) 27|AIA AAATE (A
AFey7HA] A 9] ¥H7E7](The half-life)o]] =23 o] oF 35d0] 4 QHS ou|gt
t}. @ Barro and Sala-i-Martin (1992b)°]] W2, 1840-1988 7|7t SQF w]=k uff 48
7N F(state)ol] sl 191 25 S A A AB A 2% SE2 =
Aoz Z=AsHTE HEo] 1960-859 717t 53t 987)=+o]| th3t per Capita GDPO]

gt = 4 A3} Conditional f-convergence”| EA5l= A o2 =4 & Q).

(T 1) AAbY £ 21 7|E 17
A

A 24 712 el | e s
Baumol (1986) 1870-1979 A | =%AAM |« unconditional f-convergence
* unconditional fS-convergence
De Long (1988) 1870-1979 A4 | s
* g-convergence
* unconditional/ conditional
Barro (1991) 1960-1985 A | =sAEA
f-convergence
Mankiw, Romer, and  unconditional/ conditional
) 1960-1985 A | s A
Weil (1992) [f-convergence
i _ o1 . .. 3
Barro and Sala-i 1930-1987(%+) HArel AL unconditional f-convergence
Martin (1992a) 1880-1988(11]=T) * g-convergence
Barro and Sala-i- .
] 1840-1988 A =5 A |« conditional S-convergence
Martin (1992b)

(23) FEEEPE S0 Ade T 2ok = (1 —a)x + 1 + ), 97014 a = AL
SEHE, x = 7|egAE A $7H8), n = PSR, 0 = ATHEE 52 Yu|dith
Barro and Sala-i-Martin (1995), A A, p. 36.
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A A4 717k Abg | A §3 +¥ /3
« unconditional/ conditional
Islam (1995) 1960-1985 AL | s A4

f-convergence

1960-1990( A A A
A « unconditional/ conditional
1880-1990(1] =)

Sala-i-Martin (1996a AAFY = EAYALA] -convergence
(19962) 1955-1990(2 ) b FREE | B s

1950-1990(EU)

* o-convergence

1880-1990( 1] =) « unconditional/ conditional
Sala-i-Martin (1996b) | 1955-1990( &) AR = AALA JB-convergence
1950-1990(EU) * g-convergence
Bernard and Jones AzxY | =4, .
1970-1987 _ * unconditional f-convergence
(1996a) AE A | TR AaRPA
van Biesebroeck Az » unconditional f-convergence
1970-2000 129 1 ey / ¢
(2009) AB|Aad * g-convergence
Rodrik (2013) 1965-2005 ANz =54 |« unconditional S-convergence
A= = Q AMALA]
- = Q AARAL ° g-
Inklaar (2014) 1995-2011 Jrnps = Y4FHd | ¢ o-convergence
Az .
Sondermann (2014) 1970-2007 2] =5 A | conditional S-convergence
!

Kingemichael and
Morshed (2019)

EX: AR,

1975-2012 e~ | =FAYAHA] |« unconditional -convergence

=4, AelAade it =EAFE AHEA o33 Zth @ Kingemichael and
Morshed (2019)0]l W2, 19752012 7|7k S0t 95745 Aju]29] 127] 519
ol digt =8 4 2y, AHAY JA e ARlAY 117 SRl A
Unconditional convergence®] A1}7} A LAt AH| Ao A Q] A F3t HAY
O] M= A=At AH|AaY 1] =5E ol =7t IF AR A7HA S - 5IE F
Yol H2E 4~ Akl 3t} @ Bernard and Jones (1996a)°l W2, 1970-87
7|17t &%t OECD 1470=9] YA ol et =54 2 S A 9]

A4

oM, A AQY A9 57 @A BAHOR Foulst WAL Ax

1>

-}

jut)
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Q9] B ) FA% oFd Ao

w2, 1970-2000 7] 5¢F OEC

J5tal Qltt. @ van Biesebroeck (2009)9|
Aol b Ak 207 Aol e
3 SR A3, dee) Aol £
58 27 AR vl WA reht

_%_
D 14
B-convergence ¥ os-convergence ‘-5 YAk

o] WHyakL Lok, B3] Aulgio] o)

= Aol AnE AR o2t ZthO Rodrik

(2013)9] 9, 1965-2005d 7|7+ &<k 2o 1187]=9] A= 9 A= Al

z2 AAE At Az AR AF

H Unconditional convergence’} £A|3l+= Ao 2 A3 I8 AXHAA

S g2 Az 2% E4olgta Mttt ® @ Inklaar (2014)°] w

2w, 1995-2011 71F B3 4070=F2] 307 Abol dish RAEA A =7 A

(o-convergence)=> Aol AFH o] 912, Market service?] 7= SR ARYAH]

9] sFHxKStandard deviation)7} S71eFO 2K ZQ AL o] =R o] ol vkAils)
L Aoz =2-% 9}

A, sid EAe ot Ao AukE HH ohgat Aok @ Islam (1995)°]
o} =, Mankiw, Romer, and Weil (1992)2} 5 Y3 Summers-Heston (1988) Dataset
2 ARE5H] 1960-85 7]17F 52t Non-oil =+7H967=F), Intermediate =+7H7471=),
OECD 3|¢=r(227l=7) ol tigh =5 a4l el & =824 AA7F obd sfid
EA(LSDV)S Al&=3sl4tt. 1 A7 Mankiw, Romer, and Weil (1992)2} A5
dataset% T8 4ol FAEN ot g 249 A E SE7F SdAA

AR 7ol wls wWhEA] Uebgten, A2 o) A gl (R REaSEilE, o
o] YA FHEOSEN 8 SE(P)7F SV 27IAIFA A dHE HskE
HEZ17](The half-life)7} ZrolA] = A © & Uelgth @ David Sondermann (2014)%9¢]
=2 1970-2007d 7]7F 5<¢F EU KLEMS dataset (2009)& AF&-3F Panel unit root
test A1}, Az = ol UEhbA] edton, Mul2tie] 7 A7 JF (=
4l FAIAH A, Non-market service)ollAl =8 @Afo] YEl= A0 &2 5 éﬁ}&"‘il’/k

L

O

(24) A= 1i1]01]/\1 Unconditional convergence 50| Aul|gt A2 TX = A 2P 118 v
ZO] Aol 71 A9l 23 ik Rodrik (2013), AAIA, p. 198.

(25) “The result suggests convergence is an intrinsic property of manufacturing industries”,
Rodrik (2013), HAA, p. 177.

(26) David Sondermann (2014), pp. 1014-1015.
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A, £ ARS0lE 2AS Elel AHOR AET AT
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=
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«
o

and Nam (1999)?70] Qlt}. & =22 A A u}o| ofs} o o
WOl 2R 52 19714 32.8%0) 4 1994 0ll= 11.9% 2 F&atdet. dH=o] Ap=
FAEE T2 712 B 33.7%1A 9.9%= FEEtaAct. dEAA = 19859 ZEkat
o] (Plaza Accord) ©]%- Qo] FZgH HAfo] o]ZolF 1 1990 X &9
‘B o] oloj @l 10V (Lost Decade of Japan)'©] A|ZF=|3L QIltt. S A= o) 7]
A A S ket BT RASEHA e F2o] WA 9717F =2 =L Q)
RE Aoltt A7t tighe] s} A (Harberger) W4 dhuf, UE 3} 3=t OECDO)

Htsol 8 AN Hol s o2l % F7kOutien) = AT v} ek,

ASA, =7} ==0] obd 7Y oA o] At XY E Sl v, Bartelsman,
Haskel and Martin (2008)°] w=m A FHAFLE= IA| Hol AAIH Az
I A AJZbofl A dtEo] o] Fof Al itk HARe] -, Quah (1996), Sala-i-
Martin (1996a) 5-©°| Q1o™, $2}2] 7-9-+= Griffith, Redding and Simpson (2003),
Sabirianova, Svejnar and Terrell (2005), Nishimura, Nakajima and Kiyota (2005b) &
9] o4t7} Ut} F Aol Bartelsman, Haskel and Martin (2008)%] A=, ZgfkA
=, HE=E, 2904, vl= Fofl tieh 71 = =5 439 catch-up 1+, 1|3l
Fukao, Inui, Ito, Kim and Yuan (2009)2] 4, st=t, ik, S=F 5ol digh vjA 4 &
QAMNAA Ao a2, FEAH o2 7H 7|9 2] National frontier 7] ol tist A4
AbA] 228 417} Global frontier 7] o] tldt ALY =3 Lxof 3| w2o= A
& Ak gk,

u}2}A4] National frontier 7] 33} Global frontier 7]¢] AFololl AAS A7t £A) 5+
= el Global frontier 7]¢19] B4 =2of] 3%t National frontier 7]¢]9]
A5-oll= A 42" (Catch up)e] £ 4= 1oL}, Global frontier 7] Q2] AYAk
A AL 2 Aol A S BArel EASA ke Ao, oleig u A%

= ]?:? =9 A 7|(Aggregate)?] AAIH ==
oAle] ALY o] 2 Fejeh ol s eln AT} et

(27) Pyo and Nam (1999), “AFE2]Eof oJgt =72 75" (A Test of Convergence
Hypothesis by Rate of Return to Capital: Evidence from OECD countries — University of
Tokyo, CIRJE Discussion Paper CIRJE F-51).

(28) Bartelsman, Haskel and Martin (2008), p. 24.



St 7 A o] A7) AAR] 423 (Productivity Convergence) 59

Chal &k 4= Qe = 7t =7 W ANE7dol =7bA A 7ol gk A 4
AL 0|5 = AA ALY 71l iRt ALY 8 d4T R&D R ofE, 7]
Qo] AL S AAH WAL FYSHTA S 719 SHelHe] WA Fot
(Productivity dynamics at firm level)?] FHIHH 5o A3ttt 284 ol= &4
= BAZE AR pollA Y S E ojF A S7H =3k
DT ol FHEE = FUBA Aol A o] A
national economy level)o|2h= L A|Z k= w9 tt20, 7|9 SHo|A Q] A
Foke Bl AUAA Svoldo) Ak Foke Awelrloll =2 A} F
—C‘;],Z] o]—.Q_ 2~ O]E]—

ks

his

-

ox

o_>1:

3 eH(Productivity dynamics at

oo A & uf, HEA o] 7] =&, A ==, A ==, AY = 5 o
Ft oA o]FoA S & 5 Ja, £ FAo] WHARR] Bl A9
FEAE AT 4= Q. Yozt =9 dA4o] HSEE A4 749 Unconditional

convergenceX2 T} Conditional convergence®] A7} o Wo] ¥rAE T Ql3& <& &
SIEF. ehil, o)l SRATE HE FHEE A9, 719 99 BRA 29 AYe
QAo s giut, B de] TS o|9) Te) @Al Aol B At
A= 7 A|(Advanced economy)ol Tt A = A4S AHE A} Sk= o QL
tjEo] AAY $HEAL2 Parametric analysis®} Non-parametric analysis® -
G oolnh B ATelAE Wl AN HAFS SEskel Aol BAol
vl BAAF Z7F5of ot 3% B (Parametric analysis) 2 T $F=73 A 9

A
ZAAFERS: B 122 ZZ(Non-parametric approach) 2 H435}312} 51 cH*),

oz it ;1

mlo F

o

H 2ol A= A (Economy-wide) =sAJAMY O =53 S71E 529|
G7 E& OECD 27}9} ghate] v mVg B9 shate] wB Aty 42

FHoz
)

A&

=

el m{m

(29) “In the previous section, convergence was examined with a parametric approach (the time-
series P-convergence). In this section we will pursue a non-parametric approach, based on
the analysis of c-convergence”. Rossana Galli (1997), p. 355.

(30) ¥ A79] Bajo] SHAASE AT AAeke] vmE ol ARAAE WY SHL
A|o] o f-5 A E A} o] B, JHF o R Tt Yol vt Axl=E v

]_

£ 7

F«l ol
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H7|2 st} of 7)o ARE-H A=+ OECD STAT (https://stats.oecd.org/) DBE 7] %
tlolEl = a3l o, 19701 o|F AJAE A= 2] ARg-o] 7ks3t OECD 237155 that
© 2 ot

5.1 G7 =27}°Y
WA A4S Aol A G7 F7heh Be] wEAIAA AAY FolS Bu (19 2)
G7

(] =
of 2T, 19704 o] oF 50ui7H tﬁ%ﬁxﬂé 1%% AR G7 F7HY] wFAA

d #E& 4 (Catch-up)dfl SHS @A AT = Utk F w79 =54 =5
of tiulgt =19 k=AY S HHKE 2> %), 1970 14.0%°1 4 2020
61.7%= F4stiL glow, G7 =7t F+tuke] vlaoA =2 19709 17.1%°1A]

{k2]: PPP USD)

140,000
120,000

100,000 = = KOR

s CAN

80,000 s FRA

GER

60,000 —_—TA

e |JK
40,000

— S

mew AP
20,000

PR T R 1

F = AAAI=PPP A ZAGDP/F AR 4= (2015 A1F).
Z4]: OECD STAT (https://stats.oecd.org/), 2021d 7€ 30 <.
(O3 2) =SMMY fZ0| ARH F0[: G7 27+ Y $=(1970-2020)

Ao stk e QukAel A Sd AR BAS) YslHE Bt 1R 2t
peistel 19 Bel(Slecion biaS TS Aol MY Aol g £ o
Aol thal urHom A Aw Ale welof] e welsha gl 7% A wol EAs)

31 QUtk(Edward N. Wolff (2014), p. 129 5 #=x).
(31) G7 (Great 7) = 7h= 5, T2, G, oeelot. vl=, H‘%Eh U2 5= 9righ
(32) AxAT Au|Age] Be= (B2 (29 129 4] %
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L ml==1)

1.20

1.00

= a» (OR
0.80
=——CAN

—FRA
0.60 GER
—_—TA
0.40 —UK

— | S

- AP

0.20

ERRRRRRRRRR RN RRRRRRRR AR R R AR INRTINREERRRRREY
: AR =PPP A A GDP/FHJAF 4= (20159 A7),
Z]: OECD STAT (https://stats.oecd.org/), 2021 7€ 30 <.
(O3 3) =SMLY £Z0| HEE F0[: 0|= tiH|(1970-2020)

e 4N

20201 83.3% EORE A AAE AA Foli Qe AR Yehgth® ®
&, 197120209 Bt =FAYAY S7HES B DS 441%2 1]5H(1.44%), A
(1.89%), EA(1.18%), Lrol7t G7 =271 Hak(1.36%)0] ]3| 3] o]} =& Ro = 1}
Ehgth. ol AA R 19704 o F AR} mEA SN A A
£ W27 2 (Catch-up)sl 21l lom U7t 4 4ol 4=H(Convergence)s}
PSS F HolFE Aotk

cEo] th2 AlZtollA ulate] wFAAS VlEo R Amry (1Y 3)3} ok
1970 o]F 19909t FH7HA] eh=+-& EgSE G7 H7Mt v AR E FATOR
A A ARE St & 4 vk ey 1990 SHE v]=- o] A1 A (New
cconomy) ©|F G7 F7H= nlFake] YAY A} Sefsil wsE Helth Tht @

(33) E=AAY Fx24 H3E str] Yo, =g 7 T &b kA4 SOl A
Ao R =9k 1991 3(7.3%)S 71O & 197091, 1992-2020 5 T 7jo] L7te g 1}
ol =12] G7 tiH] 3 ALY =S B ot Aok 5 19914 o] 7|7he] A9 gt
O] = AARA] S22 (USD 17,527)2 G7 =7} B1H(USD 61,107)2] 28.7%, 19914 o]3 7]
7ke] AL 7k7F USD 59,262, USD 87,743 508 a2 G7 =7} B9 67.5%= e}
U G7 Axl=ke] A AxE E0l= AL E YENT
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(& 2) =SMMM = 2l 712 H|w(GT7 =271
(&+9]: USD, %)

1970 20204 AL
= Bt 5 Eley 7 H| 1
=7t AALA] *100 o= ¥100
QA | = A = (*71-720)
CAN 55,106 15.9 93,087 85.3 1.05
FRA 47,613 18.3 95,368 83.2 1.39
GER 49,006 17.8 88,268 89.9 1.18
ITA 51,683 16.9 85,232 93.1 1.00
UK 40,814 21.4 81,386 97.5 1.38
Us 62,523 14.0 128,656 61.7 1.44
JAP 30,967 28.2 78,294 101.4 1.89 1971-19
KOR 8,736 100.0 79,378 100.0 4.41
&
G734 51,124 17.1 95,333 83.3 1.36
20204 A& o]

F 1) eF YAV =PPP AAGDP/FH YAt 4= (20154 ).
2) d2ZUAP)9] - gAY 2 20199 AR S
Z*]: OECD STAT (https://stats.oecd.org/), 2021 74 30 <.

ol S7hol W] 19701 ©|F nlEto] b ARE N4H O Folurhs

SN =AM 7S] AAIE FolE B (O™ 4)oF g
M A T S7HE] A LR otk BEae
2 B (Cointegration) @E}7} obd A|AE A ¢H4 A (Stationarity)S 54|
g BAFIL Ut ofof wEh G7 =7ket =g Aol Hisl sk St
SHAAGEAS T A, FHHAE OE S S AR B,

o2 ghd, k54 el =H(B-convergence) A /S‘__}E]Eﬂ Asl, 271AA
(19709)2] w=gAAH =23h 24 7]17K1970-2019)2) BHat wTAA S71H&9
WAE AHE7|=2 gioh 94 G7 =7toll tisfiA o=t %@' e A8 49

(34) “Letting state 1 denote the benchmark state, our tests will be based on
x;, = Dlnyy(¥) = Iny () — Iny,(2), i = 2,..., N.
Following Bernard and Durlauf (1995), we will say that state i is converging to state 1 if
Iny, () is stationary”. Bernard and Jones (1996b), p. 129. =



=273 Al 2] AT} A AR =2 (Productivity Convergence) 63

(& S7H (%)

15.00

10.00

0.00

-10.00

EERERRERRRRRR AR RN RRRRRRR IR RI NI RRRERIRIRER

o S A =PPP AUGDP/F AL 4= (2015 ).
Z*]: OECD STAT (https://stats.oecd.org/), 2021 7€ 30 <.
(O 4) =SMAEo| A EIkg F0[: G7 27t Y 8H=2(1971-2020)

(9 F7HE (%))
5.00

4.50 © KOR(4.41)
4.00
3.50
3.00

5718 (1971-'204)

R o JAP(1.89)

. UK(1.38
Lﬁ 0 138 FRA(l 39)
100 GER(1.18 e canLos)
0 (L. ) ITA(1 ooy

® Us(1.44)

0 10000 20000 30000 40000 50000 60000 70000
el =F(19704)

F 1) =54 =PPP AAGDP/FH YA} = (2015 A 4).
2) OWe =31 Hit =584 571 (1971-20201).
=4 OECD STAT (https://stats.oecd.org/), 2021'd 7€ 30 <.

(O3 5) =SMLGo| &: B-convergence (8= H G7)

(I 5)eF o] YehaL Qlek 5, o] 7 o] dahAl= =2 BA(-0.89)=2 1
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il glom, 53] gt 2Pkl fXe =M s 4 7 (B-convergence)

olek. olegt vk A $HATE BAZ R A2sdd

5.2 OECD 3|27}
5.2.1 =SMAMO| AIAE FO0|
Sog ol el yo|(Selection bias) TA|E 1Ledte] H|WIATIE GT =
7kell A OECD =7F= Stfighe 24 k=9 ke s iibd a2 A 7= gict
OECD =7toll tigt g4y AIAIES AwiE A3} 1970-2020 7oA 7=

{k9]: PPP USD)

200,000.0

180,000.0

160,000.0

140,000.0

120,000.0

100,000.0

80,000.0

60,000.0

40,000.0

20,000.0

R R RN AR R R RN R RN AR AR IR ERRERERRERE
= ke384I =PPP A GDP/F AL 5= (20154 AA).
Z#|: OECD STAT (https://stats.oecd.org/), 2021 7 30 F<.
ad 6) =SMLE & F0[: OECD (1970-2020)

(35) Baumol (1986), p. 1076, Figure 2 &%, 71X 1870-1979d(109) 717 Al A Lol

ojgt
OECD 167§=12] =7pH 25 ARg-gt 4= 4] 3] H(regression) & F3all =(—)< A%

A(-0.75y2 F4 3t
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(¥ 3) OECD CHH]|

ra
Hl
10
H

SULE +F(PPP HE)
{%+$]: PPP USD, %)

OECD KOR
" ® B/A*100
LAY 42
eoere 46,128 8,736 18.9
(19704)
LA 5
ceve 100,132 79,378 793
(20204)

Z4]: OECD STAT (https://stats.oecd.org/), 2021d 7€ 30 F<.

A 7b EAshs A= g Zeksto] 23705121 A& yrehyttt ol OECD
=7k =] kA AAIE FolE B (O™ 6) 0 Atk wla=vke] 2ES
G7 =7}ollAl OECD 237)=r 0.2 el oA e g7 A= 19709 ©]F OECD
b =s S F4(Catch-up)shil Q= A2 YEbdTh = 19709 =9] =
SR 28 USD 8,7362.2 OECD (USD 46,128) HiH] 18.9%0°] 1oL, 20201
A =9 B4 52 OECD Bt 2 79.3%0l Dot A o= Uebgth(<E
3) Z&x). weEkA A 500 W7H(1970-20204) A= OECD =gAYAHd 9] oF
1/552olA 45002 WmarA 248 2 AdS & o ok
wAE T=e] s STl AR 28k k= ARde|o (K| 7> Hx).

=] AAEE w9l 719% 42 GDP S7Fe] =9k} tEo] waA 113

[e]
T
8

—

= ot argeh, TEal o] & QIR HAAF S| =2t Aol WASkL Sl AR
ol o|ZH4 gAY AT HolA= FAHE Heolil glv. = 197049 ) A
GDP 37H&o] 8.9%, U7 S7H&o] 3.5%2 UEh B AAAL2 5.3% S7H= oF

T3 AJBFO| I OLK((E 4) ZR), 201090l ZH2F 2.5%, 1.1%, 1.4% SO Lbe}
U, GDP Z7F2-270d ol H]3l| 28.5%(8.9% — 2.5%) =F0 & E31E I, %
A Z748-2 70 Ao ]3] 264%(5.3% — 1.4%) FEOE FobE e & &
olth. olo| et hAC] 24 Smek WA SYUTAE o) A AuE Ba
7} leka Azreit

(36) o7]ol= B, Wlol, ALtk dnta, wghe, meps, £, ofo] &b, ol dWE, o2

of, A, B, FAFEI, UGUE, FANE, w2go], Z2EZ, Asol, A, 29
2, 87, 94, 013 5 23/ F0] ZehElel ek, ok QS 1970-2019% A4 A9,
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(A9 %)
15.00
10.00
5.00
DR
HYR
--- mEduy
0.00 -
-5.00
10.00
=4 1) =423, ECOS (ecos.bok.orkr).
2) BAA, BALEAF+ZAL
(a3 7) st=ZAAQ HEGDP, FYKte, SN 7K F01(1971-2020)
(E 4) S=ZNQ| MEGDP, F|AUKS, ESMAY BIHE(T7HE)
(9 21 F7H(%))
A GDP HA 4= s RAHd
71-'80 8.9 35 53
81-'90 95 2.8 6.8
91-'00 6.9 1.6 53
01-'10 46 13 3.3
11-20 2.5 1.1 1.4

A 1) 3230, ECOS (ecos.bok.orkr).
2) A, BAZEAFEAL

5.2.2 = SMAMO| 424 (B-convergence)

ghH, OECD 2= Yol =17 A1e] = A 9] = @4 (B-convergence) S +
23517 3, G771 At e "oz %7]A] 4(19701, )4 LEMAAA] 2
3 54 F7ke] B wEAAA Z7hR0] BAS Amns|R Bk (29 §9 G S)
oA B uhe} 2ol Z7|AIFe] WEAALY SR B4 Vbe] wEAAA Z7H

& Afolollis o] ATA(-0.75)2 Lreheith mhebd 271449 A 57
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(k9]: USD, S7H&(%))
5.00
4.50 ® KOR(4.41)
=
a0
A
-
5 350 o IRE(3.36)
W30 | e
Sl ™ o TUR(2.68)
Kr’g L NOR(l 66)
S e EIN(2.01
200 .( ...... ) RA( 39
20 JAP(1.89) —o o 1CE(1.76) BEL(l 4)
”j? 150 POR(L4T) —e SPA(l.AG).WE{I 5% EN‘ el
i ‘ UK(138) ~CER(L18) o ﬁ!J._S,T(l 1) o LUX(1.11)
g 10 NEW(0.98) N CAN(LOS) '
----------- ® SWI0.68)
0.50 ITA(1.00) NET(LO9) e
0.00
0 10000 20000 30000 40000 50000 60000 70000 80000 90000
CE8td =F9704)

T 1) =54 =PPP AAGDP/F A} 4= (2015 A1),
2) O A= BHat =584 S7H (1971-20209). TRt Y&
Z4]: OECD STAT (https://stats.oecd.org/), 2021 7€ 30 <.
(a2 8) =S MAMO| &3 B-convergence (SH=2 2! OECD)

(H 5) =AM 0| £3: B-convergence (8t L OECD)

2 1971-2019 B+t

(9l S7H(%), USD)

L5 2 | =58 S L 2 | 58 S
No.| =7} No.| =7}
(1970) (1971-20d) (19704) (1971-204)
1 | AUST 51,975 1.11 13 | LUX 79,059 1.11
2 BEL 51,795 1.44 14 | NET 54,610 1.09
3 CAN 55,106 1.05 15 | NEW 44,350 0.99
4 | DEN 50,696 1.39 16 | NOR 51,066 1.66
5 FIN 34,316 2.01 17 | POR 31,181 1.47
6 FRA 47,613 1.39 18 | SPA 39,817 1.46
7 GER 49,006 1.18 19 | SWE 47,273 1.51
8 ICE 38,642 1.76 20 | SWI 80,116 0.68
9 IRE 36,275 3.36 21 | TUR 23,317 2.68
10 | ITA 51,683 1.00 22 UK 40,814 1.38
11 | JAP 30,967 1.89 23 UsS 62,523 1.44
12 | KOR 8,736 4.41 OECD 46,128 1.55

F 1) =54 = PPP A AGDP/AH YA 4= (20159 A1),
2) Y¥(1971-2019 Ht), 3) OECD (1971-2019% F4f).
Z*]: OECD STAT (https:/stats.oecd.org/), 2021 74 30 &<,
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o

S48 FEE}0] o] % (The advantage of backwardness)® .2 Q13| 5AgAH
b St WA e 5 QT 248, 56 aRaAe A3 Y
o] 2FF(Limell iAE RN, GT =7He] AFf-olA ARt A 1
(B-convergence) A/FH M- FARRE K502 LERTE

o] AL

Hoox
m

OS'L-o—i oM

ThE T, Wolf (2014)9) WA SASME ol galo] s Ale] B AL
RS Amuy (1Y 99} ok TS AT OECD H WAL 3
To] wEAAY £FOR U o SHE A £YAS Folg Hu, 704
0 127 499171, 19974 2124917] Sol A thh WESE BES WO AN
08 Fradhs Fo|E Kol gtk o] A FEA 5 HA AT Ay
A o] AR S7HFC =M OECD 3|d=ake] AAHd AxE o= dAT
(29l AR

5.0

4.0

3.0

2.0

0.0

F 1) A A= A Qg OECD =719 Bt = /4Hd 0)/(39] =534 30).
2) o] A Aol High A AlE A= (R 1) FE
Z*]: OECD STAT (https://stats.oecd.org/), 2021 7€ 30 <.
(O™ 9) Mitd EX|5=2| F0]: $H=2(1970-2020)

(37) Gerschenkron, Alexander (1952), Chapter 1 =,
(38) Edward N. Wolff (2014), p. 125 F=.
A SR A (3 A 9lT OBCD 2719] Bt g AARA Soa)/(3H2e] B AL

ANZ
T)-
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(&) S7H(%))

THAT SR THAST S
1971-'80 3.1 2000-'10 2.4
1981-'90 -4.9 2011-20 0.7
1991-'00 3.5 A A 2.9

F) 7] A =T S (OF 9 9] s SEAS SV 9l
Z=*]: OECD STAT (https://stats.oecd.org/), 2021 74 30 <.

B o2 Y HL S-S 2uishe Zlolth
A w8AE T3l A=A (A =s A =0l OECD Bd& +

A EE 1971-80(-3.1%), 1981-°90H(-4.9%), 1991-°001d(-3.5%),
4%), 2011-°2014(-0.7%) 522 YEL 4 7I7J AAH O -2.9%=
ol & uff, =1 A|9] OECDO]| tigh A4 =8 &%= 1980y

T AR 25 e & 7 UHEE 6 %}—).

i
P‘L
rr
b
K1
R

2000-104(-

i
o
tlo T
i}
o
mlm

O

5.2.4 ATHE LSAALY 42
o|A| Borys, Polgar, and Zlate (2008)°” &4 Wlo] wlg} OECD k=54 &
< 100.028 g Zt=19] gAY S A AtollA BlnFOE A OECD &
et A wBRAY 4230 8 AT S spsaRd ohent 2ok WA (2™ 10)9]
A XZ-2 19701 OECD the] ZHato] A& =g A4 4228, Y&-2 20201 OECD
hH] Zh=9] A A s A S UER e, ZE=12] OECD 3= tijH] /At 2]
L5 S EE(Plotting) A7l AaE B th3it At 45% S A
o8 7 flof HAFE H7H= 2020 ZF=o] =AM 4=5E0] 19700 HlEl FH
7492 A OECD =844 £2(=100)T+2] At AA7E Zols 7 g0l o
o= & HlEste] 7=l 2FE o] 9lom, G7 w7 Folle Yito] EAgth
53] gh=te] 9= 197090l vl 20209 =sAYAY o] 2A| SISO R A
OECD 4t k=FAYA =5of tigt 34 47} 2371 OECD Blw=7F 7he-d| 714
w2 7400 2 yepgrt.

(39) Borys, Polgar, and Zlate (2008), pp. 29-30.
(40) OECD =sAAMdS 10002 & uf, Sh=r3A2] -9 1970 18.9¢f H|3| 2020 79.3=
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($]: OECD =544 $22=100)
2500
2000 ® OFLRAE(1947 /786)
1500 =29101(1169 /110.7) /,/’/ =M=23(1379 /1714)
o
< 21011062 /1123)
e o = 01=(1285 /1355)
) 0t0I &4 =(92.9 /838) ,"';/ H0r3(101.3 /1009) @ ASIA(1125/1737)
1000 HIRE(935 /744) . %% o INLICHE3.0 /1195)
o
Ef0171(888 /505) —® e s
e , HIZ2E(94.1 /1184)
~ ° =776 /67.1)—° . S2(882:1062)
8=(793 /189) - Ro1823 /863) FEUE(725/96.1) S3(905 /1127)
500 SRB13/885)\ - o1z2/0H851 /1120)
~HE2E2(649 /676) e es 1052)
Z2A(95.2 /103
P AQIE1(1005 /102.5)
00 ~
00 50.0 1000 1500 2000 2500

1) (2] S S 2020900) AT BRI 4219709e] ATE B $72 o)
2) YE2 20199 424,
Z%]: OECD STAT (https:/stats.oecd.org/), 2021 74 30 <.

(3E 10y =7HH OECD CHH| MTHA LSAMAMO| M3}

(& 7) 270 OECD ChH| ATHR LS MAMN $20| 145}
(ergl: A =B AR 52, OECD=100)

No. | =7Fd  |1970E(A) | 2020W(B) | Bl &(B/A) | No. | =7} [1970(A) | 20201E(B) | H-&(B/A)
1 3} 18.9 79.3 4.19 13 A 103.2 95.2 0.92
2 ord;ME 78.6 194.7 2.48 14 dup= 109.9 101.3 0.92
3 Elo]7] 50.5 88.8 1.76 15 gt 88.5 81.3 0.92
4 Azs 74.4 93.5 1.26 16 =9 106.2 88.2 0.83
5 SR 67.1 77.6 1.16 17 | EARE3 | 1714 137.9 0.80
6 | olol&AME 83.8 92.9 1.11 18 33 112.7 90.5 0.80
7 L29)0] 110.7 116.9 1.06 19 | vE= 118.4 94.1 0.80
8 29E 102.5 100.5 0.98 20 7t 119.5 93.0 0.78
9 Z2%7) 67.6 64.9 0.96 21 | olgtaglof 112.0 85.1 0.76
10 2781 86.3 82.3 0.95 22 | FAH= 96.1 72.5 0.75
11 o)at 135.5 128.5 0.95 23 ESOES 173.7 1125 0.65
12 7)o 112.3 106.2 0.95 24 OECD 100.0 100.0 1.00

Z4]: OECD STAT (https:/stats.oecd.org/), 2021 74 30 F<.

EAYAPO] OF 4,198 & A0 LEP((E 7) HE),
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shelol tiZhAl ofelol $1XE A9 Sh 20209 =B AR SEe] 19704 4
Zoll mlXA] EHe ASEA ol ol folHE WA SHBA] A A5}
A ofe AR B 4 odrk ol7lel A9, ZERL 5 167 ZEE] glo
ul, G7 S} FolAE U5, aps, 5 59, A, ogelol 5 erhto]
of glrt.

5.2.5 OECD =SAMALAMO| g-convergence

A Ero 2 ZA 4l OECD 2370=50] i3l logE et s M (FAAL 119
A2 GDP)o tigt EHAE S8 B (" 1) 2k 1970E(0.45), 1980
(0.38), 1990(0.29), 200041(0.25), 2010%1(0.20), 202041(0.23) S0.2 Lrehdo 2y
20149 oA E A5HQ A4S LR, o] F The A5shs ZAolch ufebA
g T3keh OECD 237150 g Al e] 27 1970W o] F A} 2has
o]& Ho|il ¢lom, E3(Dispersion) SHOJA o]et A FTEHAFO] 7Ha 0]
+ o-convergences 2JU|gltt. 7]E AtoA= o]Het FAS Convergence-club S =
TS ek S AEAA ] Tl 272A(V]E E, AT, ARRIAEA Al
8] = TInitial conditions)©] -3AKSimilar)3F A-¢ A7|2 o2 $HFETH= Ao ohh,

o] 23t Convergence-club-2 Monojit Chatterji (1992)*?of] w2 =7} 7+ 27|20
kel Superior convergence club, Inferior convergence club 5 S 2 o] o= Q1o
W, Axl= A%l OECDE] 7-¢-= AAbof| &3trhal & <= qleh. 18y OECD =7}
of ot A 9 =ol= dutx oz AE HO(Selection bias) H]o A} AE
R

(41) “The club convergence hypothesis (polarization, persistent poverty, and clustering) - per
capita incomes of countries that are identical in their structural characteristics converge to
one another in the long-run provided that their initial conditions are similar as well”, Oded
Galor (1996), 74, p. 1056.

(42) “Thus in this version of the combined diffusion/dual equilibria approach, it is possible to
imagine two separate mutually exclusive convergence clubs, each characterized by strong
convergence. In the superio club all countries have the same per capita income as the leader
and grow at the same rate thereafter. In the weaker club all countries will convergence to
the same level of per capita income but this will be lower than that of those countries in
the superior club. This implies that disparities between the rich and poor nations can be
indefinitely sustained and, indeed, get bigger”. Monojit Chatterji (1992), p. 64.

(43) 1i)Sala-i-Martin (1996a), p. 1022, ii)Nazrul Islam (2003), p. 317, iii)Bradford De Long
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EERERRERRR RN AR RRARERRRARRERE

0 dEL21970-20194.
ZE#]: OECD STAT (https:/stats.oecd.org/), 20211 72 30 <.
(3% 11) OECD 3|&=7t =S 40| TS o-convergence(2271=, 1970-2020'H)

6.1 X} =2
OECD Database®] -9 47|17t AAES FAISFHA =7F 2 A ol A9 A
& o]§&Z ks, =7 AN oA Y AR o] &2 ofHh & AH| A 9
i FolAY 7P w4 o] o8 Zhssht Al el A s AgAr
4 dlojE Q] o]§-2 of 2 AFgolct. o] & A tefAl+= EU KLEMS Database2}
KIP (Korea Industrial Productivity) Database™S 0]-&35}o] =27 - AR L AYA}

4 SREAE EAstaA) .

6.2 YHE

Griffith, Redding and Reenen (2004)““S X W Caves, Christensen and Diewert

(1988), p. 1139, iv)Angel de la Fuente (1997), p. 41.
(44) EU KLEMS Growth and Productivity Accounts (https://euklems.eu/).
(45) KIP DB (https:/stat.kpc.or.kr/totalFactor/index), St Y AHG E I G m|o] %],
(46) Griffith, Redding and Reenen (2004), pp. 886-888.
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n)
iy
o
ko
B
o=
s
ox,
g
=N

(1982)“7¢] A3 X 4>(Superlative index)Z ©]-83}o] A+
factor productivity: TFP)& SATOEN =7PH A FoAHAM] HIALS
S5 Qe 2 0| YR 728 213 (log difference) GHOE &
TFP 57H& "ol 714 &2 =7K(Frontier country)S MTFP,= AP AR A
4 TFP (RTFP)+= Thit o] A1E 4= Qlch

(6.1) RTFP,, = MTFP,, - MTFP,, i = 27}, j = A%, 1 = A7}, F = Frontier

ojuff, 21 F7Hgol 7|%3%t A& TFP (RTFP)= TFP frontier =7}of tf3gt H|x
=7}] TFP 5718 AAE 2Ju|slal, RTFP Ftoll A5(Exponential)S F3HA =W
3 2| 0| (Frontier) = 7}+2] - 1 gho] 10] EH{®), Y 2] 7= 15} 244 & A
olT}. whebH RTEP Zho] &84 sghao] 7|4-H713H(TEP frontier)2He] TFP 217}
7t AR B ool

B, B AT9 Aen 2RSAA ki A AT REAAL T,
Griffith, Redding and Reenen (2004), Caves, Christensen and Diewert (1982),
Christensen, Cummings, and Jorgenson(1981)°" 52| x4 WS
Multilateral labor productivity indexS ZA35}7|2 it} o] SA L= A #]
= Caves, Christensen and Diewert (1982)°70)| 4] 7}%3}5=0] Z| Al (Superlative)
Alg=ol Bl Sh= A4 7hof| o] 3 & (tranistive) 5742 AUA 2N A4 H|aL o]

HAE FA8H k. Caves, Christensen and Diewert (1982)0] w2, 7144291

e
-

(47) Caves, Christensen and Diewert(1982), pp. 73-86.

Yijz ~ Lijz ~ ijt ~ —
(48) MTFF, :ln}7 -0y lnZ _(l_o-[ﬂ)lnlz » Gy :E(a[ﬂ+aﬂ),
Jjt

jt jt

@, = =EFEUE, L = FARS, K = ABAE | = 27}, j = AR, Griffith, Redding and
Reenen (2004), 7| A], p. 887 =,

(49) RTFP; 7kl A4*(exponential)E F8}H, TFP ZZE|o](frontier) =719 749 exp(0) = 1
o e},

(50) Relative TFP is each country’s TFP as a proportion of that in the frontier, and is equal to 1
for the frontier and less than 1 for nonfrontier countries. The further away from 1 (smaller
that number), the greater a country i’s distance from the technological frontier. (Griffith,
Redding and Reenen (2004), AA|A], p. 888).

(51) Christensen, Cummings, and Jorgenson (1981), pp. 61-94.

(52) Caves, Christensen and Diewert (1982), A7A| A, pp. 74 — 81.
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tf 3£=17H(Hypothetical representative country)E 74 & 7-%-, Multilateral productivity

indexE th23} Zo| Aolstarl Qlrt.
=

>

(6.2) In4, =%Z(R,.k +R)(InY* —ﬁ)—%Z(Wn" +W)(In X! ~InX,)

n

A = Multilateral productivity index

k= =7} n = £ (nput), i = A-=(Output),

R = 409]9] H|Z(Revenue share),

W = Q4-H|-8-9] H]=(Cost share),

R = ~9](Revenue) 2] At& % F(Arithmetic mean),
ﬁ = AF=9] 713} Bt (Geometric mean),

InX, = 549 7]5}H v (Geometric mean)

oluf, InA,, = MPL,, Y =44 K771, X = =0lola} 31, A2 wE AL
4 AFRPL)E et 2ol ek 4 glct.

=,

(6.3) RPL,, = MPL;, — MPL,, i ==7},j =4k, t = A|7E, F = Frontier

H A= 4] (6.2)5 o]&ste] I7ME -AFYYE =5 AYAR] X4 (Multilateral
labor productivity index)ES =435}, =543 Frontier = 7}2}o] AFAHH AJAE
K A7 BN A (63)0] oJste] AlEsH Hek. thik, B A4 EU KLEMS
Database Y KIP Database 5 = %17|%(National Accounts)?] 7|%3F EAAZE A}
gots WAZ, 4] (6295 FA3] Sl %7} F9J(R: Revenue) 22 71 -
A Aele] ARE AMSE Rolu, TS TohE AR o A, =
A4 HE(W)2 7HE - A 182} ET(Compensation cost) AARE A5}
2 3ok

(53) Christensen, Cummings, and Jorgenson (1981), AAA A& At&of djgt =7}
Multilateral index of relative outputS A3l Qlof, 7hax|e} TAste] = 7PH AHYE 4=
] H]Z(Revenue share) tAlo] =17} - A1 AFE H]S(Output share)E AH8-3FaL U TH(pp.
66-67).
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6.3 Mol IS AALY 47

oA S7bE AR wEAAA Y SURNE RS Bkt 4z o)
2 Q) U ek A Bl A A9 2 GEH. ol whet s 4
HRAOIA ] GATE AT Tl 2T I0)n] R AADL 19952174
@372 fAI5k get.

6.3.1 M=
Hlu=7k7t 247 =7k 2 Ao s gol ko] AFYH kgAY EE AT
Aoz olsfst7] ol et=2 G7 =7tet vlasto] A 7|2 vy 94, Al A
- =

A 9] 7§ Multilateral Labor Productivity Index (RPL;)°ll ©|3t Frontier =7}= A1

B3 2 et on®) 4] (6.3)0] 2] Multilateral Labor Productivity Index (RPL;,)

7h 20163 AlQlstal mF 1972 SAHHATH(IY 12) F2). Az AAe B2,

2008-09¥ 2= F5971E AFsto] =71 e i Ala Folof a7}t LEr

Ui ik & 229 48971 oldof= Frontier = 7F22] &hish 488 HojFd

0= Rk 0] 739 2014 o] ol = Huh F3igt A R EAdS Helrh whebA

= Azl A 20099 22 5591712 Q18 Frontier =7hebe] Aakg A=}

(54) AFO]Z22(CYP), BHEH|OKLAT), S2HUOKSLY) & 371=9] 3% Edui&ol 1 o4

?l Outlier7} A= 3L Qlom, @ AEZ|OHAUS). S2H7|OKSLK) 52 4% L AFol

A A FAA7E AUAA AA dEbd s 5 Outlier7h WA, volrh ge] 2752 ¢

= A7F 2HE IR 7] st 9 Aejay, =4 2 Y571 5 A4S B AIAE A
Fof Missing value7} £A3t= 5 O.2 Q3| B4 ALl 2 &

(55) ©171°l= EU KLEMS DBoj 7|23t #7]o|, &7tejol, A&, divpa, A&y of, dHE,
A, =, ags, Yo, ofdiiE, ojge]ol, d&, e, glRolu ol SARESA, Y
g9, E9e, Fapyol, AHQl, A9, 9=, vl= 5 247150l

(56) SAIF =39 AL AP 5, A, W7o FoRREHO o=l ZATE AA| =
T U 30% ol S AAFemA HI7EA] AEole ZloshAT, AEA] E £Y
SAo| ZHEA Y= AR A bl Qlol TRz THs/d o] EAskAL ek
(https://biz.chosun.com/site/data/html_dir/2018/01/12/2018011201725.html =, 2021 84
179 <)

Azxd ATz & uf, SAIF =7 =584 Sl A Frontier 57F7}F B= A2, i
SAERE D 9, ida 2 7EE, S 9 el ivEdaY W Hg45d3E o=
LFERSETE

(57) Multilateral Productivity Index (RPL,)oll tHZt A|4>(Exponentia)E Fr =M wgP4Hd

Frontier =17}= 10] " thexp(0)=1).

)

—
~
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($]: Frontier =+7}=1)
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GER
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e LLX
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16

[t}
&

2012
2013
2014

2 g 3
8 & A&

2008

= n w ~
= 2 s =
= = = =]

2001
2002
2003

=
2
&

1996
1097
1998
1999

w0
=4
il

A
T A2 584 AAA] 4= Multilateral Labor Productivity Index(RPL;)°ll 28l 7.
Z=4]: EU KLEMS D/B(2019) ¥ KIP D/B (2021).

(O 12) =MLl 23: 67 E SRR X))

0 2 S QoL 2014 o] W27 Frontier =1 7S 32 (Catch-up)s}

=4, A2 4EEHE & o, 0] Frontier =17}2}+2] 4]
oz A or wE YA S Hole A9 O A

o T ue

o I
P
k)
i
Y
4y

O
i
AE

N
&
-z

Ju
it

7] Z2)Y, @ 12 24 2 2EFEEE (O 13] %), @ AFH, 5

=

o
o}‘i DIO
T o
=

!
ba) o
o
12}
N,
N,
1o
on, A
o
B o
Ao VR U AR« )

AU771(F5= [19 14] =2), @ A7)0 (F5 1" 15] 3x), © 7|4 4
= [1% 16] 7=) o= YEbgth 53] ZarH, 4
220099 ©]% Frontier =77+2] A 9|(RPL;=1)E -FX|3taL
ojolaf o] ZH(FE [19H 8] =), Frontier =7}2}2] A
S Ho 2 Aol LR Tt= HPAK Divergence)E+= T34 Aoz
Ak YA, O FA2EF 2 ‘j'HH( =[98 6] =x), @ Mgt 3 A (HS
9 ® 2 10] 2=x), @ ooFs % e =H(FE [1H
A=), ® 15, ZekaE 9 Hl%@%’f&:(—‘?‘% [19 12] 3=x) 52 %9+ Frontier
A

S7kete] ALY A7 AAT A(Gap)e A AR Uetdh webd @

=W

(58) A g S) =of Hiwk Al dFE Tz e (=)o AlAE o s
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i
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S
o

=
0%
=
o

g, A717%H], 71A % ] 5ol

g
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o
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o
Ju

=+ Az A A 1%

Frontier =17}2}9] =5 AT AAE AA} U224 AHA] 47 (B-convergence)
S HojFa glow, 1 Ail A oA A= ARGy g AR =
BALY AAE Folt U 2HH 7|oIF She o= sebHry
6.3.2 MH|AHA

Aul2g] A 79 BRI Frontier F7H= A2 2ol SHREAVE 1}

ERgon, $=rS E319E G7 =712] Multilateral Labor Productivity Index(RPL;,)°l O
3t AA Q] Fol= A2} 22 U (Constant)t ZEZL BTk (1Y 13) 2=).
o] xH| Aol A] Frontier 71e}e] wBHAMY Axpr} dAsITH AL ofn]di},

e dFEE 2 u, G7 2712 49 2008-09d ZF2H F5Y7|= <13

{H9]: Frontier =7}=1)

ﬂﬂﬂﬂﬂ

D16

~
&

o ] = qa
= = = =

g =] =]
= = =

008

2006
207

200

201
202
203
004

T AEIAY A4 ARFA] 4= Multilateral Labor Productivity Index (RPL;)ol 2J3l Z74 4.

Z}=: EU KLEMS D/B(2019) % KIP D/B (2021)
(T 13) =SMANO| £7: GT U BIR(MHIAL)

(59) ©|=+o] Frontier =7F2 YERS )HBFAL i) E5AFIH A 52 A Qs gj 22 Aujx ¢

501]/\1 SAR 237} Frontier =7k2 YeRAL Utk &, HEAuY, i) B384, i)
A58, iEEEEY, vAE Aele 2 AR AW, viy e e 2 AR AEIAY,

VII)EQ A 7IEpA B2} 5o lolnh



78 K G B SE6145 SR 15k TFFEimC

Multilateral Labor Productivity Index (RPL;) /& WIS HQl =AY (HS [
19] ), &4 BEAES (21 20] D), S§2IAGHS [19 2
FARITAES [28 24] Fx) 52 3£F3}19] Non-business sector®l 3537 2
AP A AR5 [ 26] F), #3F H 7EAH 2 (RS (19 27] F2) Sl
A= HAZ Frontier 7ete] g rkd A7 QAR o2 Hojuf, fh=7d A
QL ofeF ARt ElS Holal luk ek, 54 s EPA(RE [1E 21] HE), AR
SAFEE [1™ 22] =) solA G7 =71 Frontier =71eke] g4 A7}
gjEe oot 53] FEEAIU] -7, 20029 ©]F- v]=°] Frontier =7F2A]
KXo, G7 =7t} v|=9] gAY AA7E S ar ik 1
L =9 9= 90d ) S 2014 o] % =] kF ALY ARE Eole
Ao ettt
L9, G7 =7kt k=E5 YA A 2+2] Multilateral Labor Productivity Index (RPL;,)
S A=A Y A A AR Ay d=AAe A 1A 5 9
A57E, A71780], 714 3 A 5 AR A5 Ak el A= Frontier =7}
A2 2902 H YA 48 (f-convergence) AAFS HHASE 4= 9l o
o] 747+ AR Frontier =7keke] A AAP7E A oA FAIH=
& Holil itk o] FA Al=d:} Au|LY Atolof EE L] tha HhEA| e
e A2 AR AdA 540 AAd S7keol mEn g4l X2}l v

HAQe YA O R A F7ho] melu] =B 54

2

o
L
2
N
r o
ol
=L
rr
pad)

6.3.3 MAE g-convergence

o1, =5 A4 Frontier =719}e] A Ao tgt E&H2K(Standard deviation)®” 5=
© 23 E3E(Distribution)?] =Wl A 4= (o-convergence) o F-5 A HE
o) Az el AL 19952005 7] 7k v]E] 2006-179 2] A7}
3O 224 g-convergence FAIS Kol T A2 = 7| AAH](-0.05), A 71A

04), A6 B 7FE(-0.04), 257401(:0.03), AFEL BALTF L A7) 71(:0.02)

=
Bt
=5
N~
B o

o3
=
o
o

(60) A =g o] el gk ArlAag o] JFd e (S Xﬂ/\]ﬂﬂ U
(61) Multilateral Productivity Index (RPL;)%] exponential gt ghofl that 3 '
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(& 8) MUY s-convergence

gz 95-'05 | 06-'17 BA gz 95-'05 | 06-'17 BA
(A) (B) (A) (B)
Eo]q] 025 | 021 | -0.03 |#A7] 7} 021 | 020 | -0.01
=, J71E 9 f2EAH
T4 026 | 023 | -002 | 0.18 | 0.18 | 0.00
Az 0.15 | 0.16 | 0.01 [HA-Y 0.17 | 0.17 | 0.00
SARE 9 Sl 0.16 | 0.17 | 001 |=&m¢ 0.18 | 0.16 | -0.02
Ao sz 026 | 022 | -0.04 |S&4HEIt 0.17 | 0.15 | -0.02
=2 92 Fold 0.17 | 0.17 | -0.01 |43 9 <4t 0.17 | 0.18 | 0.01
PSSR 025 | 024 | -0.01 |[AHEA 0.18 | 0.14 | -0.04
IR R | 020 | 020 | 0.00 |F&E3H 0.16 | 0.16 | 0.00
oJoFE Wl o7 EA 023 | 025 | 0.02 [¥5AF2 oy 022 | 021 | -0.01
nE Eekayg 9 ovgs AEHe7ls 9 AFI A EA]
. 0.17 | 0.16 | -0.01 " 0.17 | 0.16 | -0.01
o=
1254 9 2y 020 | 0.19 | -0.02 |Z53H 9 ARS|Au]A 0.20 | 021 | 0.01
i KRS, =4 i

j;a’ saeE s AE 021 | 0.19 | -0.02 |&3} 9 7]ebAjn|A 0.16 | 0.16 | 0.00
A7) A) 020 | 0.16 | -0.04
714 2 ] 021 | 0.16 | -0.05
57| 021 | 0.18 | -0.03
7)€} Az 0.19 | 0.19 | 0.00

F HEAUAE 4(3)9) RPLOl HiFt BE2EAY.
Z%): EU KLEMS D/B(2019) & KIP D/B(2021).

So& Yehgdon, Au|Agje] 9 JHFAI(-0.04)P 2R YERTh vhHd, F2
A7} SO RN WA Divergence)3His A-9E AR iz, Azl A%
GEHoE olokE 9 ol2BH0.02)0] SoB, ABlalel AE SHH U Gt
001, FEHH W AABIA001) FO2 et tebd e B o, Az
Bl A Avjagel sl =AM FEEAASS Hol= AT A em wol
el Qlov, AR AR s A o] =3 A dAdo] ohefshAl et
IS G 4 ALY, o] et AF W o-convergence?] TS Aol A S T4l

(62) “ICT technologies in the service sectors are easily diffused throughout Europe (such as
bar scanner in supermarket), leading to converging productivity in service offered”, David
Sondermann (2014), A4, pp. 1017-1018.

(63) EU =70 et e AtollAe & A7-e} ohas of g Atk TR E Uk & “The general
notion that productivity convergence can be found in selected service sectors but not in
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ot ghd, 4 Non-ICT, ICT-Using, ICT-Producing % ICT F&* o2 ZJoFs}
o] g4 HELS B4R Sl o= 3] SEANS AEE
2171&(1CT) SHAA AFls FHEske] Aujro i A JA 4 ofu]E ZHaiA; ¢
ojth ICT Fwoll W =gAd THEAS FI8l ol el A 43 Fdet
tlolEl& AR5k

Al (6.3)°l] 2% ICT FE w=584Hd Frontier =7tol thgh AJ4Hd ZX}e] el
G7 =718} =19 A|AIE Fol& AuEH (g 14)-<2d 163 £} Non-ICT
23 ICT-Using F-29] 4% G7 =77k} eh=-2 Frontier =17}2} A2 443 =
AL ARE GA5H= BGoltH® vhde) ICT-Producing 22 -9 G7 =7}

{&F9: Frontier =7}=1%)

......

......

ﬂﬂﬂﬂﬂﬂ

ﬂﬂﬂﬂﬂﬂ

207
2008
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a1
niz
213
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s
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= = 8
51 = &

o = @ o g = o =
= = =z & = 8 = = 3
a =i a a i) | = = =

Z2]: EU KLEMS D/B (2019) 2 KIP D/B (2021).
QO 14) =SMMMo| £7: G7 Y $F=E(Non-ICT £

manufacturing is in line with finding from other studies applying time series methodologies.
In addition, none of these studies finds evidence of productivity convergence on the
aggregate economy level”. David Sondermann (2014), 7|4, pp. 1012-1013.

(64) ICT 5ol thgh Al EF 3 (3% 2) 2.

(65) Non-ICT &3} ICT-Using F-H#ol| A= =5 YA Frontier 7= 5 =232 e
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%2): EU KLEMS D/B (2019) & KIP D/B (2021).
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(O 16) caMbbgol £3: G7 2 SH=(ICT-Producing £2)

= 20034 ©]% Frontier =7}] v]=11}9] gAY 4AH]

(66) Frontier = 7]= SAIH25(1995-2017).

A3k 6% ol A

(67) Frontier 7= o]€20K(1995-961), EAI5-25(1997-2017).

(68) Frontier = 7}= o]&&[0}(1995-02%), 1]=(2003-16%),

= H
4%

2320179).
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Ho|x k. Zgut A AE 1995-99W 7|7l A QAT AAE Folal 9o,
20001 o]f-ofli= thd S Anohe AS R YEET.

webA] AR R YA o] 2 ICT FiEolA & o, =747t
Frontier =17}¢} =gAAA AXE Y24 YA SHIAALS Hol=
ICT-Producing H-5“2] 1995-99d 17ko & Uelton, B A 4239
7F AWA o v = SRIEA] b= Aolth ohit ICT-Producing FZoll 4 G7
Frontier =77}2}9] =5 A AxF7F Sl (Diverging) &= WH, gh=2 A5
ARk gAY A27F 0157 W (Converging), = HAl2 AGsH| A== &
e Helrh

90t ut St A= S Frof o3t ICT AREFEAL H|Fo] F7IsE A]7]0]
™, 2000 o] %ofl= HH 3} 27} w3k 7] AlAFsRi) HEo] gt Al ICT A
o] BEXZTtol| whE AR Eo] Hadke AV e AR YelgTH . &
90t FRE ICT A2}t F7to] whe g Ay -2 Ax=ae] Aabd Azt

2 2omn A SUANS FES A0 tegou), 1 of

FICT ApEo] &
A1420] 8 A3HE ) ICT-Producing FEA WA qHare] FEA gk AMAIsH

A H= AR vepd Ao m 24
o A A oA tAE A 22 HEK(Digital transformation)©] 715312 Z1o
2 ool wet o] et ek} Ao njd Gl == et Aok HAE
ghof] W3 A g2 8 AlSel ot dAlE AEsTke HEe] A eE
o) vjagd AA ol o) olFod Aog & 4= Qo oo Fuk
g Az ko] wE A2

bob 71 )8 BACIA & 5 9ol BiX
_]

o oo omy o
M
ot
m
N

T o 3t Ay}, = A= ICT-Producing -5 A
ol @A) 2AsHE Ao R YT ol HARE, SW SolA A=

(69) “Finally, the productivity convergence in technological diffusion is stronger in ICT industries
than non-ICT industries. The results imply that the difference of the productivity growth
between IT and non-IT industries results from “autonomous” productivity convergence
through learning by doing®. Nishimura, Nakajima and Kiyota (2005a), p. 3.

e - ddlu) - 0] £3](2014), p. 109.

k2 - A Eu - ] 8](2020), p. 181.
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718 Alo] AnteuA] e StEanE SAE 4 glom, FF A8 AR
Aol T} ICT-Producing S5l Tt 719 @ 4H9 2o 4]o] Fap7} Egd 0w

o|2ol NS & Wast ot

722
oAt A 22l A 1970 ©]% 500] Wz A A7 G7, OECD 5 A=+
FABHE o] 2u} A SEAALS MRS A nglth A %, AR
42, ICT F2Y 52 Sol4 a4 A=) w5ty 428 22890
I E 4 o a8y A A 0] T AN ST 0180 T E Ao 2 =3tE 7

ARBIEA A e S Ea E5E T 9 Ao Abdold
HOo] 4= A+ A} Unconditional convergenceX? t} Conditional convergence”}
1

57} Wo ™, Unconditional convergencer= Conditional convergence?| &

-convergence, JJAMY FREAG, A =E4Md 9, A =5 AMY F
T ohR SHolA A Axl=s F45ks e OECD w75 AvE o, 3
=10 AYaby FEEAS S Al 23 Qe 79178 Fle]7] Kk OECD

Q

Barro and Sala-i-Martin (1995)°] W2 W WA Z718(x), SIFZ71E(n), 7HE
ZVE(0) 0] YA (Exogenous) o2 FOI A2 w], 4= A5 (Convergence coefficient:
pre AELERE(a)ol o8 AT AHP. o5 Fol, AL TUHES] &
o] 0.084g == Folfle |, i) AEa5EHEo] 0332 5 FEAT= 0.0560]
H7](The half-life)= 12.5 0] AR %™, i)
L SRAE 00202 W ZHE0] A
7k 2] W] 359 02 RH A A ek oful, Ahie] ¥ 9lS BAALRo|ahs
(72) “As a result, economic growth cannot be explained exclusively by idiosyncratic, country-
specific factors”. Bernard and Durlauf (1995), p. 98.
(73) Barro and Sala-i-Martin(1995), A A4, pp. 36-38.

o] 710 A 4= A|4>(Convergence coefficient, /)= f = (1—a)(x+n+6)°]Ct. o 7]of|A] a=A}E
25EHE, x=7 | SRS T7F8), n=A457H, o=d7H A E 52 vieith
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ol9o] oA Hloju; Q1A AE(Human capital), F-3 A2 (Intangible capital) 5= 3£
oot B0 d e s STttt AR ASEuEo] wokA|H, o]of wet 9 &
T7F 3lElE Ao Ay mdlo] 2 Avfel ARS-gY,

o] A, 197120 717F AL S7FE(x)0] 4.42% 7, QIS 7HE(n) ™
o] 0.95%, A7HIZE0)0] 11.6%7", AELERH]E0] 454%™ 502 Jepdo R

W FHATB) = 0.092 AT 3121, o]+= Barro and Sala-i-Martin (1996a) -1 4]

_l

S 0.020] B4 S-S wolth. ofof kel A=A 7 HAATH (Steady-state) 7H
#)9] WIZH7)(The half-life)s 7TA™ O #2438 4 Yok, Dgo|= B78tw, 3

¥ od
>

d
o] AL wEAA Z7H&(x)0] 1970EtH 5.3%04 2010AH 1.4%% 3=
o, QIG-57Ha(n)°] 19709t 1.7%C14 2010t 0.4%%= =2}= 3L QU =3,

2SS ()2 19709 59.0%014] 20109 37.5%% 7FAsh A& Lhepyt
ofD wheba] Aladal meo A 2JAA © & (Exogenously) 0171 ZOR 7HAEk=

A S7HE0)T AFS7HE(n) 0] E8F6hH, Ao AREaSEHlE(a)o] Ha

SHo ol MO A o5 W4e] Mk Sy AS Aol At AR AR (Trade-off)
SHe EAE 0|7 Bk, Rest 2ugAsEe Ay 1E A7Ele £o @

Aol AW FFAAL A4S R&D, SW, A% 5 RHART AHAL 5 £F

(74) “The neoclassical model can be reconciled with these low speeds of convergence if we
think of capital in a broad sense so as to incorporate human and other forms of nonphysical
capital: the required capital share has to be larger than 0.7.”, Barro and Sala-i-Martin(1992a),
ZAAIA, p. 341.

(75) =23, "SUAALS] A GDPY SAA, TAIEE AT =LY HGA el ot =
A SRR Y.

(76) A, I A Ll AR

(77) 3¥38-4(2003), 354 - A - 2452007) Sl 23

(78) =23, 'S HAY,, BAEEE a5 o

(79) =Y S7Fe diAl iAoz WA F4 5= KIP DB 244 S7H(1996-
20194, 0.96%)S AT A EASE 0,072 Wolx|w, o]o] me} ¥ty 9do =
+8H.

(80) (3t 5)°lA FuiHF7IA 45 LRt =0 ks SRS 2 1971209 71%F 3
T 4.41%=2 v]=(3.18), D2(2.35), FHTh4.24), SLE.8u), o] ok4.44l), F=(3.2
vl)), ZekA(3.24)) 52 G7 =71l vlsf 2~4ul =& A o= vrepylt). ofof whek A 4
H S=)7F wEA Yebg o2 A e A o W1 7F @A vERE S e Alolth

81 =23y, WA, AAEEE 2205 A s, ARLa5EE2 1970-79
(59.0%), 1980-8914(48.7%), 1990-"991(41.0%), 2000-"09(40.5%), 2010-19(37.5%) &
o= yehg,
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She Wolo] AR ABS nEst, ARLS RIS F75HA 2 Aeoln, olF
el SYASEE 5% BEE U s 2 Zolth whule] A4 o) 57}
2@ AL FUASEE)S ol b 713k B Aolt.

Y QLFIHE Eo HA gae} Bel ARAY Stfo] tE ARAS
Bl Z7EE Q8] SRASGEGE) At 22l EAT 4 ok, oS A
2 4 o A S B Asdon AuIae gAY aE AAVE 2
o7k o] AFAATE HF 4 G FRF AW WF F Sh} Holof T A

ofc. 1990¥ITh F4h Hust Bt v R o)A tlAE AA|=e] HATHDigital

transformation: DX)o]2t= AA| AFE2A FRMS}o| we} 1RIPFA] AE YA
4 24 S0l 7hed AE A Aol s.Add . ot yAE FAl=e] dg
o mhE Aol o] 7Hach RS AE ELH EA) o] Lol S FroH
tAEste] mhE A S S 2art i’lﬁ} ojm, Bt +H2 254
(Automatic)zi ool 2= Flo] ohjal SAATL HRFE 27 2AM vt =

A52] (Conditional) S THA| A FQ7) it

E3] AR oz A =2 é:—E7} w2 ICT—Producing %i%:% FTHOE O 7|&

2 poy
i
e
o;

(82) BA, FARJNA wWEH vt s 202195 E Hadts Ao FAHEIY &
Q1 LZ718-0] 2020(0.14%), 20219 (-0.18%), 2022(-0.23%), 2023 (-0.14%), 2024
(-0.11%) 22 20709 7kA] I+ 7F Yeh= A0 2 24 F QI

(83) OECD STAT (https://stats.oecd.org/)oll W2, 2020 d+=+2] wE YA 4228 USD
79,378 WIILHA 227]= 7hEH 199 =22 YERd.

(84) Z7|xZ(initial conditions)> 157+, 71& Al - FRAMEY] T4, AFSIA A
oju|ghct.

(85) “a7dd] 42} 4G el o3t 7] AL F7| 7]l &g 13} AF
T O XD E PRl 32 AFFE T a Zo] AT ol A A<
1 i ell= AtolH &2 AIARI(CPS) Foll 71RkeE AutEgAat o] Ak
9] &L (Inefficiency) S ek HAIF L 2H TS =7
Zo| T = thE AR gFAFe] wl o] = 5

Aoz
A BRARS. =31 H|Zof| oJ5t S AIA] AlEZT)el A

o T *—11__ pul

o}z Ao g A & 4 9 Aolth, T3 A u).0]23](2019), pp. 103-104.
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ofF s, 3= A| 7} A A ==H(Leading country or frontier)©] & 4 QL
3 Roleh®.

o] 2 |7
AgTistm AR ATA 42T

08826 Al-& Iof+- wotz
A3k (02) 877 1629

E-mail: keunh.rhee@gmail.com

[un—

713} (02) 880 6380
E-mail: hakkpyo@gmail.com

E2 gjof

(86) AFYIAEH(Resource reallocation) ZHoA] & wf Ajd oz 1AM QJFo|m, HALA
FAM R R A BA FHAYS NS AT A ARAE dFe2RY A2,

L
L
o

e 5 A0 AR ZE IS 5 9l Zlolth. ool whet o] & AFO A A&A
A S77F debd Ao R o 5 9lom, ole YA E(Aggregate level)9] g1
Pl 38A 7|olE T A or "ot o]t AR Euler A el digh A

291 A QAT F50] ATIAR ] 7] = S,
(87) WAHSka A AURSE Fa%02 .
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#3h- AF ) - 0]3](2014, 2018, 2019, 2020), "EQ AWAM AL, SHEAPAE
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3#£3817(2003), “Tt=o] AFYE ALHE AEAE F2A|(1953-2000)7. TR AS] &

A, A9A 13, A=A ] BAT Y, S A2, pp. 203-282,
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Abstract

Economic Growth and Productivity Convergence in
the Korean Economy:
Evidence from OECD, EU KLEMS and KIP Database

Keunhee Rhee and Hak K. Pyo

The Korean economy has experienced the periodical economic crisis such as
the oil crisis in 1970s, the foreign exchange crisis in 1997-98, the global financial
crisis in 2008-09, and the COVID-19 crisis 2020-22, so has faced with the slowed
economic growth. How can we comprehend the slow-moving economic growth in
the Korean economy? Is it originated from the structural attributes or the specific
properties of the Korean economy? Or is it a kind of general economic conditions as
similar as the other countries can also experience? Our study has uncovered that the
Korean economy has definitely caught up the advanced countries in terms of labor
productivity (f-convergence), and the convergence has been occurred generally among
OECD countries including the Korean economy.

Further the economic growth has been clearly slowed down since 1980s in the
Korean economy, and more importantly the pace of productivity convergence has
been weaken unceasingly. Thus it should be pointed out that it is very significant for
the Korean economy to elevate the speed of convergence by improving productivity
in order to offset the decline in population. More specifically we should construct
some of productivity strategies through technological innovation, minimizing the
inefficiency of production inputs, improvement of quality of capital and labor input,
and enhancement of competitiveness of intangible assets like as R&D, Software,
Intellectual property right etc. Finally, we should try to make the Korean economy
as a productivity-led one in terms of not only labor productivity but also total

factor productivity. Therefore we are to accomplish a leading country or frontier in
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succession in terms of productivity growth.

Keyword: Economic growth, Labor productivity, Multilateral labor productivity

index, f-convergence, c-convergence
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