2 274z A36d A1E: 65-83 65

il
o

AN

Kk

Kkk

=0
?
47

A]

Keywords
F 2 A4 (total factor productivity), $+=& Y (Korean agriculture), &
Z 2E]o] AJ4FgH(stochastic frontier production function)

ABSTRACT

This study measures agricultural total factor productivity (TFP) in Korea and
its components such as technological and technical efficiency change by esti-
mating a normal production function and a stochastic frontier production
function. Panel data of farm size and type was used to estimate the pro-
duction functions for the period of 2003~2011. As regards to the TFP analy-
sis by farm size, the annual average growth rates of potential TFP and actual
TFP have increased 1.34% and 1.16% respectively, while the growth rate af-
ter the 2000s has slowed down. Especially in the case of the farm size of
more than 7 ha, the annual average growth rate of TFP is the highest. The
TFP analysis by farm type shows that average annual growth rates of TFPs
in the relatively highly capital-intensive farm types, such as for livestock,
special crops, fruits, and flowers, are much higher than that of paddy rice,
a land-intentive farm.
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Al (3)01] /K-]
Fi} AEES
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2@olA 4,+ 82 93 7]1< 2 B (Hicks-neutral technology),
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6)  In(Y;/Ly)=ag; +oqln(K;,/Ly) + agln (F,/ L)+ Bin Ly,

216)NA =0, + oy +ay;— 109, 7R W2 H4EH(constant returns to scale)
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decreasing returns to scale), 0¥ 7%t 7= W& EFEH(S=0: constant returns
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Holtt, ZEE]o] T4E FASE 7P dutd] HHES IA 2 AgHy g&
X 2 E]o|(stochastic frontier) 34 FAHo|T. FEAEHL A ZEXHH(DEA: Data

4 Yoo, Gopinath, and Kim(2012)2] &&= 2E]o] Akt 4 W48 A &30



Envelopment Analysis)o|et= A3 Ao AT H
S EO]X}EETH H] THQA WHORE A Az w

2)
=3
Aitgtr dHE A e Y 8 Al-aL ol
A

A= %‘xﬂf“* H“S%g %’SH

B Ao e 2003~2011d 5 Y5 et e AA a2 B res
4 ASstr] S8l SExZ2E 0] AN S AHE-SHTH(Aigner et al. 1977, Meeusen
and van den Broeck 1977). &EXZ2E]o] E42 A9 7& FFAA AL AE F
PP o 42T £ dE HUY ANFS Yehls WA FAs e Je=
Ay Akgka ol A Aﬂw*%%ké &%EM S| 83 FAE ZEEVEZRE A

Lo
to &

©) X, 9

HOOlA v, & WA % FEsh Fele] Ao AR AT tehye,
FXB)E o] 9% FEeh FEE AN 5, HUlAaEe dehith ARt
&3 ARG F 5 7] AR 0<¥,, < [(X,,0)7F FH, Al gle] 7]
4 ESHE 0< TE(X,.Y,) =18 89 el glofob Atk x, & (7o) 9]

2

8
£
k

—~

x1)4r8 4 HEoln, g AR A0 AFE (1xk)HEoth § A9)E 21
Wgste] Agstsln, ol 2o FEZZE o] AR5 718 37 Y] Hrh

(10 Iny;, = lnf()(it’ﬂ)—i_eit

ok

H, 410)9 L2@(e,)ol= QAR dA Zled Rlasd e

E
il E
= 2ol Ao 7] Wl RlagAe] Ao SHEHE L/FE Het

0

(o

A3}

5 Farcli(1957)9] A9lol l318l Foln 4222 P45y 93] Wad FUES
AZ F YE AS, FolW FYRE o) g3kl 4EES O o4 Z7H41T F ¢
z

T
[e) g (e} = = =
9 F A% EFE



74 ZZETz A3ed A1z

st BAIES A3t Y8 Aigner et al.(1997)3 Meeusen & Van-den-Broeck(1977)
2 &S oty ANy Zo] gL FEF J|eF HEasA FREoE £
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g oushs SEL i e 7E FELE Ate] Thest
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=3
(10 thelsha Thest pe FHuAAe] EEHT
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mEh Aol ek SYNRS YL 99k e W02 FEELE) HUY
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213l A w7t 71Enl EEA otk =009, A sld It TG}
Tttt S 7IEa &) 19 Fe zton, ol & Asto] Zlewstel osfivt W
13HS om|Gth ¢ty s t—u, © AR, 9F FE 9 JEHE AolE EASG =
IR TR AN A, S ool A4l ASTE In(W,) oItk whekAl 2003
WRE 2011974 2t G5 2o e F A48 Exp(ln W,)°l™, A4 F2
AL ol Tk

(14)  In( VVn) = In( Yit/[ﬁt)_ 4yln ([(it/[ﬁt)_ dy (Fit/Lit)_ ¢InL;
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&
<+ 3 /\Z]-*’h‘ﬁ (OLS' Ordinary Least Square) of o3 A iﬂ : i] &4 (pooled

FEtEE i"“g*m* Zﬂ@ﬂr«% 2>, AHE3} 50| Blgo gt In(K/L)9]
A%k (coefficient) = 0.2649= 1% TollA FY3FATE o= Aol tig 4t &4
BoE, FHIAAEC] 1% F71E W, HFIPIAE 026% S7H T o n|ojth
T3 BEX 9 k50| Hlgdd tig In(F/L)Y AT 0.5474Z 1%FNA 23
o ol FAVE 1% 7S W, QTIPS 054% S713dE ofnloltt. &,
Inz9 AFgkel o8t ¢7] ol e dRE TS F= g B5E
(CRS)°Ith. 2l(6)oll A9 InLe] ATH 5, g#kol -0.0364 % 0E T ZHA VEFEIL #9
shA] &7] wZolth ol the AA ATak(a,) 0.1513F ALEAJTT ol &

EX 7o) 1% 271 w 2HHEIIAE 0.15% Z7H3ohs oot}

FEZZE| 0] QYo FAHAIN<KE 2>, AR} wF0| B&o i3 In(k/L)2]
AT 02978% 1% TFollA T3, EXS =& BlEol e In(#/L)9
AT 055435 1% T4 o8ttt @4, Inze] Alggte] FostA &7] o
2o FdetEE T R ts BRyFEHCRS)OIH ol tigh AA| Al
Tap)E 009202 =58

6 dAAF, dedE Ao AFEAEHRT} Yl AFTHEHe =002 71A4EA ZAo
(F(8,68)=1.28). WetA IAHAARYH] AHAARY F o= B O] AgeA o] e E=
9] 71 (Hausman’s specification test)> A A|SA] &3kt

7 a,(0.1513) = 8(—0.0364) — v, (0.2649) — v, (0.5474) +1

8 ,(0.0920) = 3(—0.0559) —a; (0.2978) —a;(0.5543) +1
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E 2. doiRY SoMiEs &3 2
e Frigels Yags g5 2ol e

In(K/L) 0.2649 (0.0676)" 0.2978 (0.0648)"

In(£/L) 0.5474 (0.0608)" 0.5543 (0.0596)"

InZ -0.0364 (0.0631) -0.0559 (0.0662)

Constant 0.6444 (0.4383) 0.7793 (0.4321)°

R? 0.8753

F(8, 68)7 1.28

o, 0.0816 (0.0208)

oy 0.1434 (0.0389)

A=oa,/0, 17570 (0.0571)

LR test statistic(y?) 268
T FEtEE 154 At gloe AFHES V1AskA Z9h

2.5, 707 & A 10%, 5%, 1% FeleEelH, ( )E BELA, 0, 0,8 23 FOE, A(13)4A

Z]'-Z]'- 1t’ uzt e ":‘Tr‘%\ ]- t}

SE X ZE o] A4 F4 oA LR HA AH, 7ol 2.68E 10% 01]/‘1

Fosth o= ZlEHlEEd0] §ltko,2=0)= AF7HE (M H7H:0,2>0)5 10%

Zbsle] AeFrd =AML 7]EnE 840 AT=E AL YER
Al FAKE frioleh 718
T 0.89582 FAEQITE 3HH, Aul AYAksk9)
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54 T EASA Sevhe ARAEL etk o)t GEdE 1 1hE
4 &3t EABTHE ojnlolth, o4y 1% zwr bt A9E o) ant syus
Evte] FoAol AT AR THAHRY B APEHRY F ol Yol

gt} o] 9|3l Hausman’s specification testE A AIg 23}, 4
4 B3t P Aol jlues AFMEE 5% FoFEolA

9 AF7Hd Ho: o;=0, F A2, F(7,61)=2.842A4 AF7Hd& 7143t
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[E] h
gt A EHRg o eI FARASTE A4

i)
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)
2

E 3. ISEHYE sPdieEts £8 2

Variable Fo=dz A SExEHo A

In(K/L) -0.1351 (0.1896) 0.2948 (0.0457)

In(£/L) 0.3783 (0.2016)" 0.1129 (0.0946)

InZ -0.3613 (0.1704)" 0.1336 (0.1293)

Constant 4.8467 (1.7671)" 0.6405 (1.1729)

R*(within) 0.2266

R*(between) 0.0355

F(7, 617" 2.84

x> (3™ 8.78xx

(‘)’u2 0.0000 (0.0001)

U,UZ 0.0472 (0.0085)

F1. ¥5FHE 1HEAH a7 gl AFTMEE 5% FsEelA 7143k

2. Hausman’s specification testS A3 A3} Fdxdejo a37 SPASF9 AHA o] gloks AR

7HaE 5% FAgEAA 7124
3. R¥(within)& Zt7t9] & Fed 3 AL A9 R*E, R¥(between)> Y& e 1t 3] A8 o 49
R*E Yehg 3, =, % wx & 247 10%, 5%, 1% T FFolH, ( HE EFLAY.

FEFEHE sHANTT FAATAE <F 3>04 By Hieh o] AR =F9
H g th3t In(K/L)S AT -0.13512 FolakA] &gk, EXe} 52 H&o
et n(F/L)9 AFHE 037832 10% F=olA o3t &4, nre ASH
(-0.3613)°] 5% FEolA frelatr] el FEFEE THBLHS AR HE Betd
ADRS)o|th 5ol g AA AlTak(a,)S 039558 == UTH10

$E X EE| 0] *346 o FAAI<E 3>, AR =59 v g tig In(k/L)2] Al
TS 020482 1% =0l 28t 1, EX 9 %2 Hl&ol that In(F/L)2] Al
2 011292 Fo3kA] &gkt A, InL 9] AlFgte]l FrelehAl 271 wiiel 95 FH)
s dAARS R tig BRE4EHECRS) oIt =F0 thdt AAl Algik(a,)2 0.7259

SEEchil E3 7|Ea 84 A= A7, A4 06062004 A 095982 M=
it 0.83322 FA AT wheba] 2003 A 20110744 FEFEE TG A4kl Sl
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11 0,(0.7259) = 3(0.1336) — o, (0.2948) — v, (0.1129) + 1
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FR7H TR | HeEREY RRE

T % = ¥ x ¥ x ¥ =

9 7 ;5 ;} BE |, ;} TE |, ;} BE |

0.5ha v 4557 828 13913 | 2807 589 71 2518 68
05~1lha ]9 | 8983 | 1562 | 20837 | 1242 887 80 6,390 167
1~15ha 2t | 13861 864 27158 | 1473 | 1258 110 11,006 208
15~%ha ek | 18032 | 1625 | 31165 | 3528 | 1522 150 15,108 453
2~3ha WlT | 23139 | 2500 | 43490 | 3712 | 1783 259 20574 | 423

3~5ha Rt 29,873 3,270 51,910 5,977 2,049 208 29,079 89%

5~Tha 7|t 35,478 3,420 65,437 17,827 2,328 128 41,418 1,492

7~10ha W=k 53,005 6,156 94,983 12,028 2,051 365 54,236 4,214

10ha ©] /& 63,105 8,434 67,318 8,954 3,109 518 88,010 15437

A5 BAA §EATA 2 A%(2003-20119).
F eI E s/ A 4(2005-100) 2, U RAARLE FIHATMAA S
ZF

1=}
HT
2] 47(2005=100)Z t] & o] E(deflate) 3.

1071715 FARAAE | FAERAY A

T S E Ea E3

3 ;E;} LI I S I e

=4 14,584 1,686 20,830 1,969 1,008 121 20,922 1,674
H 25,831 2,605 55,084 3,093 1,943 190 16,107 1,156
A & 22,008 1,678 26,097 2,839 2,221 340 14,371 1,095
5442 34557 | 8706 | 29979 | 4873 | 27l 96 | 23282 | 5876
sh4] 38,141 11,120 46,467 7,824 3,190 1,007 10,021 1,992
Anhi g 13938 | 3518 | 1688 | 2751 | 1348 369 | 19410 | 4419
e 41,388 5417 | 151,799 32,135 2,036 345 13,966 896
7] e 18,925 10,889 18,612 6,501 1,406 477 14,541 6,381

5 BAA sNAEAFTA 4 A%(2003~2011'3).
F EdRIPHE w7 A £(2005=100) 2, THRAE AR FIH QA A S
(2005=100)% T & o] E(deflate) 3.
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