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ABSTRACT: This paper aims to conduct an analysis of agricultural productivity changes and its deter-
minants in transition countries, and derive implications for their agricultural policies. The study uses
data on agricultural productivity changes in 22 transition countries from 1992 to 2007. The analysis
relies on the stochastic frontier analysis (SFA). We also investigated the impacts of political factors and
initial conditions on agricultural productivity changes in transition countries. We identified three impli-
cations for agricultural reform in transition countries. First, it is advisable that the forfeited land during
the process of land reform be returned to the original owner. Second, policies and institutional plans are
needed for a smooth transition into market economy. Third, initial conditions of individual country
experiencing transition must be explicitly taken into consideration in transition policies.

Key words: transition countries, SFA, initial conditions, liberalization index, agricultural productivity deter-
minants

=4

MSIFEL| =is] Alxd AAH AY
o] Hgho] o]FAZIA] ok 20d0] At AF
o] g+ 2| A% &=+ (Transition Country)2]
o g A7E gt 53] T
ol x7] 7FF F23 AdFEEo R AAAS] ©E TY
o] Fxsht AL wslel] tigh B At ASFH O o]
Fol&] gtH(Lerman er al., 2002, 2003; Heath, 2003; Swinnnen,
2006).

] AR TRl & At

W ATLE FAAR BHEE A A FAZ Qe
Sleh. B ATASE AQAAAANA FAHE] WEEA

AL A4S A7IS] 9o (Mathijs ef al,, 1997; Lerman
et al., 2002), AF3|Fe]=71e] AGAAIZ L] Kol o]zfst wh
AR FPFEFL v EEgAdE FEH & AL=Z 7gis|

O BT L o= 17
itk SR B2 AR g=olM AeE E3kek thdek ol

i
f910% ola) BYREe) MESY FHH AW ST )
Hel mlxA) Rake Ao Brislel g,

Corresponding author: (Phone) +82-2-880-4729
(E-mail) dha@snu.ac.kr
<Received Mar. 21,2012 / Revised May. 9, 2012 / Accepted Jun. 8,2012>

169

=
o

R-Xe]
o H

Al sPATI ARG G AR
3 2 o, AAMAES = Ml 2ozt
Aoz vepa ok ol wYFEe] A Aole 7t
o] FEA, 27127 a2aL oM e AAIEE A
Aol 7 | 9 e Aoz HIHI IthHeath,
2003). o3 A} Apolel] thek 71E AT i
T2 EEAolt B H7IRE vl FAeR o
FoAIL Q7] wEel AAE= FPREe] A A e
]loll that =ele F2 A Friel 2AL e AAoltt

e ASEAS Bl BEAdd 2712 TaElal o)
Helx 2] Aot fde] wiE Wy ol wet TR
o] a7t ofgA EEAEAE olElshe A FF ol
7te] FHPREe] A ALE Aol vf--
TS quE Aok F, AAESE] TR JdE 2%
A7 AAH 529 742 oW Wk AL Sthell 71od
SEAE T Ak, AT 884 ARE E0|
= oW e w o] FRHoof sheAE vt
ATt

A

A

i
2
=

—
=

=]
Oof—

=
[e)

S}
=

= 37
Ri3}] B8]

RS



170 iR ASEE (Korean J. Intl. Agri), 24(2), 2012

7|ZAEE E8E s A= |gEh

B Agre] AL v ok WA el e AR E=
o] T A ol B3 7)1 AYATES AEST. o
o= e vEsA 24 99 #4498 93 BYxge &
ARES AABIL, IVENAM = F=5E A5EA
2 AAAS= wPFEe vEaes 29998 BHsiTh

spsto i A B AAES AN ST

>
olN
r%
N
il
Ll
f
=

AAHg=e] sAEE B4 AT 1990 FRHEE
BAHOR o]Fofx]7] Alztelitt. o8 AYPAF7F oL
e T8 AT FAe EXAANGH el riXe FRdelA
1 s@8 e A st Abrskel Aebsde] siAl Sl
ol2717A w$- tierai.

WA BANEe) 549 Bujsle] BAS BAR dres
Mathijs and Swinnen(1997), Swinnen(1999), Lerman et al.
(2002) °] AT} Mathijs and Swinnen(1997)& QA4
I QAR FwTE AR S o] AMsl WA kst s)A 9
ol mAlE IS AT Swinnen(1999)2 -4
(CEE: Central Eastern Europe) MAAE 7152 EX7NY
WS Blastal el miAE F3S 4SS, Lerman
et al. 2002y CEE AAASS gk opg} 744 S35
7FA3H(CIS: Commonwealth of Independent StatesyS X
20N AAEg=e] FAEANSAA Vet 545 Bl
ATt

A=) 5 A - 2H1E & AFEE Lee
et al.(2004)7} Macours et al. (1999) 5] Ut} Lee er al.
(20042 THHEIH SYoFA°HECA: Eastern Europe and
Central Asia) AT Yoz w5 2 EXAPAA 9]
W3} F0]2 H|wEYT). Macours er al. (1999)S CEE ¥
CIS =7} olelol] olAlol ARAT=E TFel AA QB3]
B R A sle] Aolg vl BTk 24 <
=3 utel 7o) o] APATEL it EAY =F T o
Lo AAkQ el tigh TR HaA S EAlEkaL
7] wigell HA FATE FUe A ee B et A
A EA A7E o FolAIA] Hakid

o5 ATeh= gl < Kim ef al. (2006)°L} Kim and
An2008)2 EE FYUES SOl agfsto] AAEE= s
2o 8848 #4313 ok Kim er al. (2006 CEES}t

S o R HRFAE S AMgsle] 59 A
Ad WskE HIEoH, Kim & An (2008)2 oFr]obA]

ol

-

et

A

0

O

ANAAS=71A) 5 AL Wst EAoR et st
A olg A= 471kl 200397HAR AjkEe] 1AL,
AR A7 aRlell tigk EAe] o] FolR|A] EslGithe A
7} itk EEgE o] ApellA] ARGE HIRFA ARSI A}
E¥2H24(DEA; Data Envelopment Analysisy> Q2+t A
A& HEEAH R Esl] wiitol] HasAel 277t AA)
o 7R = itk ©o] Qlth

o9} 7ro] AAMB=2] FQ 4HIQl FHFEL] AYabAo|
ek B2 A7t olFol ot Aol =7 Ale] e
A7 aRlel tigh Adgk AFA obF mm|gh <Eolt). &
A AgAolr] T2 o] &d Haidol vlsf Hrt
A WRoEA A FPTES X A A0 FH
A 853 e FEF A2 A S (stochastic production
frontier function) =& o]-&dlo] AAHI=T FAFE] A
S wAEkE, T2 ZARRD Bt 2A AL e Agd
TEH 2] 7R A AolE A ske 8l of
gk Hrh AL AT 24 A=t

=

-
el

HI
4

{8l & Xz

FAsL 2 71ed as4o] oW a]ldl os) FF=
e A5 BHdke A HHoR Al vk webd
=

B A7 AAADTN EASR 716H 224 A=
2 1 gge
£ 5—
ATolE HELYS) 247 1 AY8AY| AY ¥l B
Aol %
LA

Yy = (X, Bexp(Vy— Uy,
i=1,2,..,N, t=1,2,.., T

M

A7 v Ae=1, 2, .., Dl 8A Adi=1, 2,
v NS AEES YEMIH )2 AM1E, 283 X9
fe= 2§84 2 AS HEIS YeRdL o] BEA 2
e T FRow ARG WA Ve SR ZEE
o el FIE F= AFHA Fe U 84AES KIS
= B84 QAOR V~NO, oo )elH, U, o 3=
Al AoR 7Pgdith veo® Uye 71E4 Hasds
EF

o
W= oxglom Hgo] z50w Bito] o2l B

MO

0 ool #s Zte ZoE 7St o7|M Z, 9
s W7t 71e4 a8 JFE vAe §MTe 4
Fo] WEE Yepdth webr 71ed vasds veille &
21} U, vt 7ol 80l 93-S vAe A5
o] g7 Aolgt = dtkBattese & Coelli, 1995). T 2

4>



AAAE= A A el 4

Table 1. Summary statistics of input and output.
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Variables Average Standard Deviation
CEE 57,415 2,826.2
Land (1,000 ha)
CIS 561,950 7,062.8
CEE 8,068 1,345.7
Input Labor (1,000 persons)

CIS 19,597 1,953.2

. . CEE 2,097 213.9

Capital (tractor : 1,000 unit)
CIS 1,712 445.0
. o CEE 34,357 1,884.3
Output Agricultural GDP (Million $)

CIS 103,857 14,664.8
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ol wi2-Z,09E sty olgst 7PES U v
o] AabE AR N(ZJ, of)F werths 7Ha o
R =
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Table 2. Summary statistics of technical inefficiency variables.

Variables Average Standard Deviation
Levels of transition Liberalization index(J3) 1.891 0.583
. . . Income levels(d;) 5,643.682 2,152.106
Initial conditions of economic development . .
Predicted share of industry(J>) 44,182 8.466
Trade dependence(dy) 21.200 12.220
. . o . Years under central planning(Js) 58.545 13.525
Initial conditions of economic distortion .
Black market exchange rate premium(d) 1,283.545 762.784
Repressed inflation(d7) 19.168 10.626
nds Edetd AANHY B=, EANY W] 55 8l oA o] 7R VFEE AoR dElkith o] Ak Al
& tH(Table 2)°) AANE S AGSAFE o]fele] 2 Hx ARG Fole 71E€d BlaeAo] EAZCR Fola)
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g AR 8 e ol8sle] g 23 (EBRD)
o4l W 3k= MTransition Report; 2] 4| $EX] 3 (Transition
Indicators)E ©]-&3td FA 3t A-{-3}R|43(LI: Liberalization
Index)S ARSI T VAo 23hd =7l duhol, E71E
of, ARolEo}, A=, o|2EYo}, Yrle], gtEH|o}, glfFo}
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o}, olx|2uto|zt, W22 JFX| o) JIRtE AT, 7|2
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Table 3. Estimation results of inefficiency factors.
Variables Estimates t-values
7)) constant 33.4676 *** 22.6882
B 1 x 1 (labor) 4.1660 *** 5.3579
Bx 1 x 2(capital) —4.1295 *** —9.5585
o 1 x 3(land) —1.7058 *** —4.6913
Pr t 0.0784 * 1.4873
B Ix1*1x1 —0.3507 *** —7.4817
Prx Ix2%1x2 0.2432 #** 7.5821
Stochastic Frontier Production o [x3*]1x3 —0.3011 *** —11.3431
Brr t*t 0.0015 1.1006
Bk Ix1*1x2 —0.4930 *** —7.3720
Pra Ix1*1x3 0.6857 *** 8.8696
Bra Ix2*]x3 0.2738 *** 6.8706
P t*1x1 —0.0278 *** —3.4929
Prx t*1x2 —0.0216 *** —4.2057
Pra t*1x3 0.0384 *** 4.5894
o) constant -0.3448 -0.3584
o Income levels —0.0006 *** —8.8049
1)) Predicted share of Industry 0.0063 0.4145
) Liberal index -0.4819 ** -1.9928
oY Trade dependence 44117 *** 6.0433
. . Os Years under central planning —-0.0027 —0.1126
Technical Inefficiency Factors .
% Black market exchange rate premium 0.0016 * 1.5300
& Repressed inflation —-0.0291 -0.6125
o Land reform dummy (Distribution) -1.1705 * —1.6323
& Land reform dummy (Others) 1.2151 * 1.3085
O State dummy (cis) 1.6033 ** 2.0820
o Location dummy (good) 3.2868 *** 8.4876
c2+c2 0.2419 4.9876
v = 62 /(c%+c%) 0.8766 *** 413786
InL -112.60
LR test 352.487(x35)

**% Significant at 1%, ** Significant at 5%, * Significant at 10%
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Table 4. Technical efficiency by country group.

Location Land Reform Liberalization Index
Year — — Average
CIS CEE Distribution Restitution Others Advanced  Moderate Slow
1992 0.4124 0.8228 0.4481 0.8380 0.8071 0.7900 0.6328 0.4006 0.6078
1993 0.4128 0.8290 0.4520 0.8384 0.8088 0.7703 0.6559 0.3866 0.6209
1994 0.3611 0.8039 0.4067 0.8073 0.7797 0.7285 0.6174 0.3471 0.5825
1995 0.3286 0.8240 0.3785 0.8419 0.7855 0.7542 0.5915 0.3280 0.5763
1996 0.3264 0.8111 0.3760 0.8152 0.7850 0.7451 0.5769 0.3283 0.5688
1997 0.3323 0.8224 0.3767 0.8520 0.7843 0.7643 0.5701 0.3440 0.5773
1998 0.3415 0.8189 0.3874 0.8437 0.7794 0.7582 0.5749 0.3537 0.5802
1999 0.3567 0.8021 0.4024 0.8208 0.7628 0.7292 0.5874 0.3673 0.5794
2000 0.3603 0.7843 0.4064 0.8131 0.7296 0.7117 0.5704 0.3800 0.5723
2001 0.3713 0.8088 0.4159 0.8154 0.7825 0.7422 0.5922 0.3836 0.5900
2002 0.3706 0.8234 0.4152 0.8457 0.7847 0.7740 0.5860 0.3800 0.5970
2003 0.3687 0.7970 0.4062 0.8555 0.7341 0.7454 0.5751 0.3747 0.5828
2004 0.3762 0.8319 0.4219 0.8395 0.8059 0.7768 0.6016 0.3830 0.6041
2005 0.3696 0.8277 0.4174 0.8235 0.8090 0.7839 0.5965 0.3636 0.5987
2006 0.3586 0.8030 0.4065 0.8000 0.7799 0.7504 0.5819 0.3571 0.5808
2007 0.3571 0.7558 0.4056 0.7652 0.7098 0.7070 0.5605 0.3472 0.5565
Average  0.3628 0.8104 0.4077 0.8275 0.7767 0.7520 0.5920 0.3641 0.5859
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