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THE DYNAMICS OF AGRICULTURAL PRODUCTIVITY AND |INDUSTRIAL
TRANSFORMATION IN TRANSITION COUNTRIES

Hanho Kim and Donghwan An
ABSTRACT

Relying on the frontier production approach, weeistigated the performance of the agricultural secta28
transition countries and its changes over timeee&sfly focusing on the dynamics of productivityaclges and
the effects of reform policy. Our findings are: fyian and CEE transition countries performed bdttan CIS
countries, while the performance improvement of @BEntries seems to be more prominent compareuhtoof
Asian and CIS countries; (ii) The productivity gribmwis mainly attributable to the technical progrgsaticularly
in CEE countries; (iii) Reform policy and industrilansformation seems to have positive effectstioa

performance of agricultural sector and its chan@ep:The initial conditions do matter.

KEYWORDS: transition countries, efficiency, productivityrectional distance function,
agricultural reform, initial condition, industrilansformation

1. INTRODUCTION

With almost two decades having passed since dranmatitutional and economic reforms took

place, the economic performances of transition tos have been of interest to many
researchers. The performance of the agriculturatoseand the structural transformation

between agricultural and non-agricultural sectausind) the transition period seem to be of
particular interest because agriculture was a miajdustry at the beginning of transition in

almost all transition countries. For example, ie tBastern and Central European transition
countries, nearly 45% of the total population livedural areas while the share of agriculture in
GDP and employment exceeded 20%, on average,thatihte 1980s. In this study, we focus
on the Eastern and Central European transition tdesn many of which embarked on a

transition from centrally planned to a more marnkeénted economy during the period of 1989-
1991.

Many researchers have shown evidence that thelisb@aonomy system and particularly the
agricultural sector in the centrally planned ecowa notoriously inefficient (Mathijs and

Swinnen, 1997; Lerman et al. 2002; Swinnen and ké&an 2006). They suggested that the
transition to a market-oriented system would be dgairategy to cure these chronic
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inefficiencies. More recently, some argued that pgeformance of agricultural sector in
transition countries largely depends on the contlanaof their initial conditions and reform
policies (e.g. Swinnen, 2006). If this is true,ns#ion countries have been improving their
economic performance throughout the transitiongoeriHowever, literature on the performance
of transition economies remains sparse from thepeetive of empirical context. In addition,
relatively little attention has been paid to theirses and dynamic patterns of productivity
changes in these countries. In this study, we gitem shed some light on these issues by
investigating factors influencing the performanaod @roductivity changes of agricultural sector
in transition countries.

A number of studies have investigated the charaties and performance of agricultural reform
in transition countries, particularly for CEE (Ceait and Eastern Europe) and CIS
(Commonwealth of Independent States) countrieshiifadnd Swinnen (1997) investigated the
influence of relative productivity and factor inggty on the pattern of privatization and
decollectivization in transition countries. Macouand Swinnen (1999) focused on the
differences in agricultural output and productivityanges in three groups of transition countries,
i.e. CEE, CIS, and Asian transition economies. 8&m(1999) investigated the divergent land
reform strategies in CEE countries and their inflzess on the distributional consequences.
Lerman et al. (2002) provided a comprehensive aigblyf agricultural land reform for 22 CEE
and CIS transition countries. Lee et al. (2004 estigated productivity evolution in transition
countries in Eastern Europe and Central Asia (EQ8ihg labor and land productivities.
Recently in his analysis ‘Policy Reform and Agricwél Adjustment in Transition Countries’,
Swinnen(2006) concluded that agricultural perforogam input use, output, and productivity
depend on a combination of initial conditions aefbrm policies.

This study examines the performance differentidisth® agricultural sector in transition
countries. We also investigate the sources affgc¢tie performance and patterns of productivity
change. In particular, we try to explore how théoma policies affect the performance of
agricultural sectors. To estimate the performanceé productivity change, we have used a
frontier approach. Specifically, we employ a nonparametric prograngrapproach commonly
referred to as data envelopment analysis (DEA)réfwesent the production technology, the
directional distance function, a version of Luemgjeershortage function, is employed.

We first examine data and empirical models employethis study, and present estimation
results and their implications, followed by our clusion and some suggestions for future

! Most of the previous studies adopted partial prtidlitg (i.e. labor productivity) as a performanceasure for

the agricultural sector of transition countries.eGgxception is Lerman et al. (2003), which meastogal factor
productivity in the former Soviet Republics by ugithe production function approach. They showed tbial
factor productivity growth in the agricultural secivas much slower than labor productivity growth.



research.

2.DATA AND EMPIRICAL M ODEL

2.1. Data

The data used for this study are obtained fronFh@ and the UN, for the period of 1992-2003.
We included 28 transition countries from Easterent@al Europe and Asia to construct a
complete balanced panel data set; hence, thenotaber of observations for this study is 218.
As an output measure, we used gross domestic pgrodagricultural sector (agricultural GDP)
at 1990 constant prices. As input measure, we decdabor, land and capital. Labor represents
economically active population in agriculture, dadd covers total agricultural land including
arable land, permanently cropped and permanenungadtor the agricultural capital stock,
tractor equivalent total agricultural machineryused as a proxy since it is the only available
and consistent data set.

In this study, total 28 transition countries in &pe and Asia are grouped into three categories
for comparison; eleven countries are categorize@EE (Central and Eastern Europe), eleven
countries are under CIS (Commonwealth of Indepen8¢ates, former Soviet republics), and
six countries fall under ASIA (Asian) transition wdries. Although CEE and CIS countries
have common heritage, a common starting point,gmdmon aspirations, they have adopted
different implementation strategies for their regpe land reform and farm restructuring
programs (Swinnen, 1999). Land reform in CEE caoestiook the course of a more liberal land
market, which puts greater emphasis on privatinativough granting secure land rights than
that in CIS countries (Macours and Swinnen, 199nman et al., 2002)Table 1 provides
summary statistics on input and output by countoug over time.

2.2. Empirical Model

In order to measure the performance of the aguralltsector, we employ a non-parametric
approach commonly referred to as data envelopmmaiysis (DEA) developed by Charnes et al.
(1978). Specifically, this study uses directionastahce function (Chambers et al, 1996a, 1998)
as a variation of Luenberger’s shortage functiomefiberger, 1995)

Consider a production technology producing an Miaeof outputsy DR, by using a N-
vector of inputs,xOR!'. Let a closed seT O R" xR represent a production possibility set.
That is, (x,y) JT means that outpuy can be produced by using inputs The directional
distance function can be estimated by solving ¢éilewing linear programming problems.



Table 1: Output and input measures by country group

Agricultural GDP Land Labor Capital
Year (Million $) (1,000ha) (1,000 persons) (tractor: 1,000 unit)
CEE CIS ASIA CEE CIS ASIA CEE CIS ASIA CEE CIS ASIA

1992 1,659 6,662 1,826 5,813 52,533 31,004 1,025 2192, 8,470 168,135 229,121 9,933
1993 1,901 5,997 1,995 5,561 52,293 30,281 967 72,17 8,670 163,019 221,610 11,296
1994 1,976 4,375 2,174 5,529 52,209 30,178 937 42,13 8,862 177,709 209,921 18,656
1995 2,401 4,294 2,579 5,479 51,417 30,175 909 02,09 9,035 180,755 194,885 19,336
1996 2,416 4,039 2,829 5,587 51,161 30,286 882 62,04 9,187 180,924 180,251 21,271
1997 2,261 4,010 2,841 5524 51,173 30,326 857 22,00 9,320 182,442 165,901 22,284
1998 2,193 2,858 2,450 5,483 50,892 30,365 832 81,95 9,443 182,719 155,868 23,669
1999 1,863 2,634 2,594 5,479 50,609 32,415 808 41,91 9,565 182,734 145,502 27,504
2000 1,696 2,769 2,667 5,442 50,817 32,547 785 21,87 9,694 185,845 138,056 30,355
2001 1,938 3,100 2,595 5,308 50,822 32,691 762 91,83 9,847 185,958 141,590 30,459
2002 1,920 3,314 3,057 5,194 50,791 32,697 740 71,8010,007 191,399 135,573 30,303
2003 2,259 3,852 3,255 5,105 50,797 32,778 719 61,7710,171 191,810 128,722 30,524
MEAN 2,040 3,992 2,572 5459 51,293 31,312 852 64,98 9,356 181,121 170,583 22,966




B(x<, y* - g&, %) = max, , 6

K
Kok < ok _ gk
st. Zk:IA X2 X~ 8y,

Kok ok o Kk k 1
Zszl/‘ y 2yt @)
k _
Z:k:/l1 =1
=0 k=1..K

Here, the value off is a measure of “(technical) inefficiency,” whichpresents the
inability to produce maximum output given produnti@sources and technology; in other
words it represents the performance (or produgdvgap compared with the most

efficient production unit. The non-zero vectgy;, OR!' and gyDR+M represent the

directions in which the input vectax is contracted and the output vectyr is expanded,

respectively. According to Luenberger's shortagencfion, this distance can be
interpreted as a shortage 6f,y) to reach the production frontier, while it alsandae

interpreted as an efficiency measure using thetilm@al distance function approach. That
is, & measures how far the poirik,y) is from the frontier technology, expressed in

units of the reference input bundtg, and output bundleg, .

Following Chambers (1996) and Chambers et al. (996ve define Luenberger
productivity indicator fork-th firm in equation (2) measuring productivity chasdmsed
on the directional distance function:

1
L(th, ytk ’ th+11 ytk+1) = E[ 8t+1(xtk’ ytk : ng gy) - 8t+1(xtk+1v ytk+1 : gx’ gy) (2)

where
+b, (4% 1009y) - 5 (%52 Vo1 : 9. 9y) 1,

|5't([ﬂ and IS'H(EE represent the directional distance functions ffigr periods t and t+1,

respectively.

Note that the positive sign of Luenberger produtivndicator means productivity
improvement, and negative values are consisteiht dgtlines in productivity. Following
Chambers et al. (1996b), the Luenberger produgtiadicator can be decomposed into
two components; efficiency change (EFFCH) and teethichange (TECH).



EFFCH= D, (¢, ¥ : G0 0y) ~ Draa (%50, YEa - 05,9,) (3-1)

1
TECH= E[ 8t+1(xtk+1v ytk+1 “Ox gy) - Igt(xtkﬂ! ytk+1 “Ox gy) (3_2)
+ Dy (X W1 050 9y) = AR 9.9,) 1

This decomposition provides an empirical framewadk investigate the nature of
productivity changes, as the technical change coepo(TECH) and efficiency change
component (EFFCH) represent different sources adiyetivity changes, i.e., technology
and efficiency.

3. ESTIMATION RESULTS

3.1. Changes in the Technical Efficiency
For solving the linear programming problems in émque(1), we used each country’s

observed inputs and outputs in that period as ittleeten, i.e., g, =x, g, =y. Table 2

shows the estimation results of technical efficieftecall that the positive value @ in
equation (1) indicates the presence of techniefiarency. The smaller the value &,
the less inefficient, i.e., higher level of perf@nte or productivity. Here, all transition
countries are grouped into 3 groups for compariparpose, CEE, CIS, and Asian
countries.

The overall mean of technical efficiency estimateinty the study period is 0.1827. This
indicates that on average, the netput of the algui@l sector of transition countries could
have been increased by 0.1827 times of observgaitnetvel if frontier technology were
available. Among the three country groups, the Asiauntry group recorded the smallest
mean technical inefficiencyg (0.0527). That is, the agricultural sector of Asia
transition countries, on average, performed betttan their CEE (0.0875) and CIS
(0.3489) counterparts. CEE countries performed natter than CIS on average.

Table 2 also shows the existence of a significanfiopmance gap across countries in their
agricultural sector. During the study period, térih@ selected 28 transition countries are
considered to be frontier countries. These couwirelude four CEE countries (Albania,
Croatia, Estonia, Slovenia), two CIS countries (Ama, Russian Federation), and four
Asian transition countries (Afghanistan, Laos, Myem, Viet Nam). These are in high



contrast compared to the four CIS countries witlorpperformance, i.e. Azerbaijan,
Kyrgyzstan, Tajikistan, and Turkmenistan. In CEE &sian countries, Lithuania, Latvia,
Bulgaria and Mongolia did not perform well.

Table 2: Mean Technical Efficiency of Transition Caintries

CEE CIS Asia

Albania 0.0000 Armenia 0.0000 Afghanistan 0.0000
Bulgaria 0.1434 Azerbaijan 0.5052 Cambodia 0.0367
Croatia 0.0000 Belarus 0.3282 Laos 0.0000
Czech Republic 0.0437 Georgia 0.2671 Mongolia 0.2794
Estonia 0.0000 Kazakhstan 0.3113 Myanmar 0.0000
Hungary 0.0894 Kyrgyzstan 0.6212 Viet Nam 0.0000
Latvia 0.2544 Russian Federation 0.0000
Lithuania 0.3583 Tajikistan 0.6087
Poland 0.0514 Turkmenistan 0.6849
Romania 0.0220 Ukraine 0.2297
Slovenia 0.0000 Uzbekistan 0.2814

MEAN 0.0875 MEAN 0.3489 MEAN 0.0527

The dynamics of technical efficiency is of interesimany aspects, which, in particular,
gives us some insights regarding the adjustmerfit f@&ien by the agricultural sector in
order to cope with the rapid changes in social aomhomic environments. With some
fluctuations, the mean technical efficiency of @Hnsition countries considered in this
study seems to have a decreasing trend duringtuldg period Table 3 Figure 1. This
suggests that the changes in social and economicoerment in transition countries
during the late 1980s and the early 1990s mighthawet significant positive impacts on
the improvement of production efficiency.

However,Table 3andFigure lindicate different evolutions of technical efficy among

country groups. That is, even though there are stuotuations, CEE countries have
experienced efficiency improvement during the stymbriod. This means that the
performance gap of agricultural sector between @& CIS countries has increased.
This stark difference in the dynamics of technietiiciency estimates might be partly
explained by the different transition policies takey the countries in two groups, since




the CEE countries are generally believed to haveyaa a relatively progressive policy
reform for transition, compared to the CIS coustrjeerman et al., 2002; Macours and
Swinnen, 1999; Heath, 2003)

Table 3: Technical Efficiency by Country Group overTime

year CEE CIS Asia All

1992 0.1340 0.1760 0.0081 0.1235
1993 0.1012 0.2535 0.0248 0.1447
1994 0.1070 0.2688 0.0347 0.1551
1995 0.0868 0.3859 0.0437 0.1951
1996 0.0988 0.4038 0.0513 0.2084
1997 0.0643 0.3684 0.0570 0.1822
1998 0.0683 0.3845 0.0619 0.1912
1999 0.0733 0.3695 0.0669 0.1883
2000 0.0706 0.3428 0.0752 0.1785
2001 0.0724 0.3845 0.0976 0.2004
2002 0.0827 0.3989 0.0579 0.2016
2003 0.0906 0.4500 0.0533 0.2238
Mean 0.0875 0.3489 0.0527 0.1827

Figure 1: Technical Efficiency Indices by Country Goup
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® Lerman et al. (2002) indicated four factors inflaery labor productivity growth; a larger individual
sector, greater liberalization, better performaoténe overall economy and greater political conmneibt.
They argued that the transition strategies of CEéntries are more preferable to have high proditgtiv
growth than those of CIS countries. Macours anch8em (1999) also suggested that the path takerEy C
countries are more favorable than CIS countriessidering reform policy, initial conditions, distign of
exchange relationships, tensions and conflict gmoisl



3.2. The Patterns of Productivity Changes

Table 4andTable 5summarize the decomposition of productivity chanigg¢o efficiency

and technical changes. The positive values of adsmgproductivity and its components
imply improvements, whereas the negative valuedyimggress or deterioration. In spite
of efficiency deterioration (-0.0091), transitionountries in this study recorded
productivity growth (0.0046), which is mainly altutable to technical progress (0.0137).

However,Table 4shows that the patterns of productivity changegaite different among

each country group. CEE countries recorded muchehigroductivity growth (0.0232)

than CIS(-0.0173) and Asian(0.0105) transition ¢oas. The higher productivity growth
of CEE countries is mainly attributable to techhipeogress (0.0192). Although Asian
transition countries suffered from efficiency dagation (-0.0041), they recorded
positive productivity growth (0.0105) due to tedtali progress (0.0146). However,
agricultural sector in CIS countries experiencesblpctivity decline (-0.0173) due to high
efficiency deterioration (-0.0249).

The last column offable 4shows the cumulative indices of efficiency chartgehnical
change, and productivity change. During the stuslyopl, CEE countries accomplished a
productivity growth of 25.48 percent, from 21.15rqant technical progress and 4.33
percent efficiency improvement. However, CIS comstrsuffered a 19.0 percent
productivity decline due to 27.41 percent efficigmteterioration, in spite of 8.4 percent
technological progress.

Figure 2-a, b, depicts the cumulative productivity change andasponents. These also
show that the growth pattern of productivity argldburces are quite different among the
three country groups. In spite of higher technateinge, CIS countries recently suffered
from sluggish productivity growth due to rapid ef@incy decline.

We also compared the dynamics of productivity cleaagd its components for each
individual country. There exist significant differtéals in the dynamics of the changes in
two productivity components across countries evetihé same country group. Table 5

and Figure 3 which provide the yearly average changes in ptdty and its

components, significant differentials in the dynesnof productivity across countries are
observed. During the study period, Bulgaria (0.06&tcomplished the highest
productivity growth followed by Czech (0.0511), Vidam (0.0381), Slovenia (0.0370),
and Romania (0.0335). Among CEE countries, Bulgatarded the highest productivity



growth followed by Czech, Slovenia, Romania, andafla, whereas Latvia and Poland
suffered from productivity decline. Most of the CtBuntries experienced productivity
decline except Armenia, Tajikistan, and Turkmemstamong CIS countries, Ukraine (-

0.0626), Georgia (-0.0401), and Belarus (-0.0388jesed from a deep productivity

decline during the study period. In particular, &lke and Georgia suffered both
efficiency and technical regress. Among Asian titeorscountries, Viet Nam (0.0381) and
Myanmar (0.0295) recorded the highest productigtgwth mainly due to technical

change, whereas Afghanistan (-0.0011), Cambodi@1©e®), and Laos (-0.0007) showed
a slight productivity decline.

Figure 3depicts the patterns of productivity change thtodgcomposition infable 5
Here, the horizontal axis represents efficiencyngea and the vertical line represents
technical change. For example, the countries infitse quadrant represent those in the
position of improvements in both technical and aééincy changes while those in the
second quadrant, in the position of improvementeahnical change and deterioration in
efficiency change. FrorRigure 3 the patterns of productivity change can be caiego
into five groups; 1) countries with efficiency ingwement and technological progress
(Bulgaria, Czech, Romania), 2) frontier countrieghwechnological progress(Albania,
Croatia, Estonia, Slovenia, Armenia, Myanmar, Mi¥&m), 3) frontier countries with
technological regress (Russia, Afghanistan, Lady)countries with technical progress
and efficiency deterioration (Hungary, Latvia, litinia, Poland, Azerbaijan, Belarus,
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistazpékistan, Cambodia, Mongolia) ,
and 5) countries with technical regress and efiicyedeterioration (Georgia, Ukraine).
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Table 4: Decomposition of Productivity Changes by Guntry Group over Time

CEE CIS ASIA ALL
Period Efficiency Technical Productivity Efficiency Technical Productivity Efficiency Technical Productivity Efficiency Technical Productivity
o Change Change Change Change Change Change Change  Change Change Change Change Change
(A) (B) (A+B) (A (B) (A+B) (A (B) (A+B) GV (B) (A+B)
92/93 0.0327 0.0343 0.0671 -0.0776 0.0238 -0.0538 -0.0166 0.0420 0.0254 -0.0212 0.0319 0.0107
93/94 -0.0058 0.0253 0.0195 -0.0152 -0.0521 -0.0674 -0.0099 0.0312 0.0213 -0.0104 -0.0039 -0.0142
94/95 0.0202 0.0824 0.1025 -0.1171 0.0630 -0.0541 -0.0090 0.0947 0.0856 -0.0400 0.0774 0.0374
95/96 -0.0120 0.0155 0.0035 -0.0180 -0.0053 -0.0232 -0.0076 0.0245 0.0170 -0.0134 0.0093 -0.0041
96/97 0.0345 -0.0251 0.0094 0.0354 -0.0168 0.0186 -0.0058 0.0005 -0.0052 0.0262 -0.0164 0.0099
97/98 -0.0041 0.0067 0.0026 -0.0161 -0.0388 -0.0548 -0.0049 -0.0802 -0.0850 -0.0090 -0.0298 -0.0387
98/99 -0.0050 -0.0422 -0.0472 0.0150 -0.0483 -0.0333 -0.0050 0.0151 0.0101 0.0028 -0.0323 -0.0294
99/00 0.0027 -0.0369 -0.0341 0.0267 -0.0333 -0.0066 -0.0082 0.0001 -0.0081 0.0098 -0.0275 -0.0177
00/01 -0.0017 0.0568 0.0551 -0.0417 0.0759 0.0342 -0.0224 -0.0106 -0.0329 -0.0219 0.0499 0.0280
01/02 -0.0104 0.0117 0.0014 -0.0144 0.0307 0.0162 0.0397 0.0286 0.0682 -0.0012 0.0228 0.0215
02/03 -0.0079 0.0831 0.0752 -0.0511 0.0852 0.0341 0.0046 0.0143 0.0189 -0.0222 0.0692 0.0470
MEAN 0.0039 0.0192 0.0232 -0.0249 0.0076 -0.0173 -0.0041 0.0146 0.0105 -0.0091 0.0137 0.0046
Cummulative
ndices 0.0443 0.2115 0.2548 -0.2741 0.0841 -0.1900 -0.0452 0.1603 0.1151 -0.1003 0.1505 0.0501
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Figure 2-a: Cumulative Indices of Productivity Charges
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Table 5: Decomposition of Productivity Changes by Guntry

CEE CIS ASIA
Country Efficiency| Technical| Productivity Country Efficiency| Technical| Productivity| Country Efficiency | Technical| Productivity
Change | Change Change Change | Change Change Change | Change Change
(A) (B) (A+B) (A) (B) (A+B) (A) (B) (A+B)
Albania 0.0000 0.0133 0.0133] Armenia 0.0000 0.0112 0.0112| Afghanistan 0.0000| -0.0011 -0.0011
Bulgaria 0.0149 0.0485 0.0634| Azerbaijan 0.0228 0.0044 -0.0184| Cambodia 0.0125 0.0019 -0.0105
Croatia 0.0000 0.0253 0.0253] Belarus 0.0495 0.0107 -0.0388] Laos 0.0000| -0.0007 -0.0007
Czech 0.0400 0.0111 0.0511] Georgia 0.0375] -0.0026 -0.0401| Mongolia 0.0122 0.0197 0.0076
Estonia 0.0000 0.0133 0.0133| Kazakhstan 0.0271 0.0122 -0.0149| Myanmar 0.0000 0.02% 0.0295
Hungary 0.0074 0.0167 0.0093] Kyrgyzstan 0.0424 0.0409 -0.0015| Viet Nam 0.0000 0.0381 0.0381
Latvia 0.0173 0.0161 -0.0012| Russia 0.0000{ -0.0080 -0.0080
Lithuania 0.0077 0.0182 0.0105]| Tajikistan 0.0059 0.0073 0.0014
Poland 0.0024 0.0017 -0.0007| Turkmenistan] -0.0192 0.0260 0.0068
Romania 0.0234 0.0102 0.0335] Ukraine 0.0381] -0.0245 -0.0626
Slovenia 0.0000 0.0370 0.0370] Uzbekistan 0.0316 0.0065 -0.0251
MEAN 0.0039 0.0192 0.022 MEAN -0.0249 0.0076 -0.0173 MEAN -0.0041 0.0146 0.0105

13



Figure 3: The patterns of Productivity Change
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3.3. Reform, Industrial Transformation, and Productivity

CEE countries, which are regarded, in general, aeehadopted relatively progressive
reform policies for transition compared to CIS cwoies, demonstrated higher efficiency
improvements. The contribution of the efficiencyange to productivity growth is as

much as that of technical progress during the hedt, which is quite different from the

results of CIS group countries. Based on thesdtsesucareful argument could be drawn
that the policies for transition, such as landrmtitutional reform policies, matter to the
productivity achievements by affecting the wayariniers’ adjustments.

Although the influence of agricultural policy reforon the agricultural productivity in

transition countries are still controversial in titerature (Heath, 2003), many empirical
studies suggest positive associations betweenudigiial policy reform and productivity

growth (e.g. Lerman et al., 2002; Macours and Semri999). Our analysis also adds
some empirical evidence to the arguments on tlaioakhip between policy reform taken
by transition countries and their productivity mermhances, by implying that CEE
countries generally regarded as having taken maeketroriented transition strategies

14



have achieved better performances than CIS coantrie

We investigated the relationship between agricaltueform level and productivity

change. Agricultural reform index by the World Raieath, 2003; Csaki et al., 2006)
is employed here to measure the agricultural reftawel of each country. The index
represents the ratings ranging from 1 to 10 foe fieform factors for each country. The
five factors representing agricultural policy refoin each transition country include: i)
trade liberalization and market development, iidaadministration and reform, iii)

privatization of agro-processing and input supply,rural finance, and v) institutional

reform.

Figure 4 and Figure 5 provides scatter diagrams depicting the assoaiatietween
agricultural reform index in year 1997 (independeariable) and mean productivity and
its changes during the study period for two cougtoups, CEE and CISIn general, the
level of agricultural reform seems to have positeféects on the productivity (i.e.
efficiency) and its changes. Only one exceptiowmhbserved in the association between
technical change and agricultural reform indexFigure 4 both regression coefficients
are statistically significant at 1%. The coeffidieiof independent variable (reform index)
in Figure 5aandFigure 5care also statistically significant at 5% and 108spectively.

We also estimate a regression model in order taacherize factors affecting the
productivity of agricultural sector in transitiomuntries. In particular, we focus on the
effects of reform policy on the productivifiable 6provides the estimation results of two
regression models in which the technical inefficemeasures are dependent variables;
1) including all countries, 2) including CEE andSCtountries only. To account for the
truncated nature of the distribution of our prodtt measures, we have used a panel
Tobit approach. We regressed the productivity meagechnical inefficiency) on various
explanatory variables,including the country groupmdhy (CEE, ASIA), time dummy
(Time), farm size (Scale: farmland per worker imi@gtural sector), capital-labor ratio
(CapLab: the number of tractors per worker), arel ldvel of industrial transformation
(Agratio: the proportion of agricultural GDP to @atGDP). We also include an
explanatory variable measuring the level of refanmagricultural sector (Reform97) to
test the hypothesis on the significance of reforalicg in explaining productivity
differentials across countries.

* Unfortunately, a reform index for Asian transitioountries are not available.
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Figure 4. Agricultural Reform and Efficiency
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All coefficient estimates have the expected signdoth models, except for farm size
(Scale). Recall that the dependent variable idimefcy, and hence, a negative (positive)
sign of a coefficient represents the positive (tigga effect of that variable on the
performance of agricultural sector. First, in tegression model including Asian countries,
all coefficient estimates are statistically sigraint. The estimation results show the
presence of significant productivity differentisdenong country groups. As shown in
Table 2 Table 3andFigure 1 transition countries suffer efficiency deteriamat during
the study period since the coefficient of time dwnm estimated as positive and
significant. We also found evidence that countvigh higher capital-labor ratio perform
better. Significant negative coefficients of theriagitural GDP proportion (Agratio)
imply that the level of industrial transformatiotays an important role in improving the
productivity of agricultural sector. However, fasize turned out to be negatively related
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with productivity in transition countries.

Second, we estimated a regression model includiBg§ @nd CIS countries only. This
provides a framework to test whether reform pobdfects productivity or not. In CEE
and CIS transition countries, farm size and cagaffabr ratio may not be important
factors for the performance of agricultural seckstimation results for time dummy and
industrial transformation variables are same asltiheountry model. The reform policy is
found to be positively related to the performandeagricultural sector in transition
countries, as shown by previous studies such asrewi(2006).

Table 6. Estimation Results of Tobit Model

All Countries (N’=336) CEE and CIS Countries {N154)
Variables Estimates (t-value) Variables Estimatesvalue)
CEE 0.24154 (-2.47)° CEE 0.30724 (-2.58)"
ASIA -0.33003 (-4.12)" Time 0.00971 (2.35)"
Time 0.00584 (2.25)" Reform97 -0.8420 (-1.85)"
Scale 0.00060 (2.39)" Scale 0.00136 (-0.85)
CapLab 0.00061 (-2.79)" CapLab 0.00009 (-0.98)
Agratio 0.76579 (-4.98)" Agratio 0.59995 (-1.85)
Constant 0.47881 (6.00)™ Cons 0.69570 (3.16)"
ou 0.28799 (6.45)™ oy 0.27533 (5.75)"
ou 0.11269 (17.72)” Oe 0.07140 (12.59)”
p =6%, /(6% + 62) 0.86722 p =6°y /(6% + 62) 0.9376
Loglikelihood 52.77 Loglikelihood 62.74

*** significant at 1%, **: significant at 5%, *:ignificant at 10%
Note: 1) N = the number of observations used fgregsion

2) The hypothesis thpt0 is rejected at significance level of 0.1%.

3.4. Initial Condition and Productivity
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Many studies emphasized the importance of the it@geeconomic conditions, natural
resources, histories, and institutions of transitountries. And they pointed out that
transition countries have had different transitp@ths, due to different initial conditions
and the economic policies implemented. We investjghe impact of initial conditions
on performance of agricultural sector. Following Melo et al. (1997), we include 11
initial condition variables, which can be categedznto two groups; 1) indicators for
initial levels of development, resources, and glow(income, urbanization,
industrialization, natural resources, geographpcakimity to thriving market economies,
prior economic growth); 2) initial macroeconomic stdrtions and institutional
characteristics of the transition economies (regg@snflation, trade shares in GDP, the
black market exchange rate premium, initial insitioal characteristics of the transition
economies, market memory). We also rely on the otktif principal components to
reduce the dimensionality of these variables far regression. The result of principal
component analysis indicates that the first twag@pal components account for most of
the variation (65.4%). Like De Melo (1997), thesfiprincipal component (COM1) has
high positive correlations for economic distortiosigch as the black market exchange
rate premium, market memory, repressed inflatiowl, #ade shares in GDP. Hence, the
values in the eigenvector for these variables repyasent the degree of macroeconomic
distortions at the beginning of transition, and @asure of unfamiliarity with the market
economy. The second principal component (COM2) ligh positive correlation for
income and urbanization, and hence COM2 might texpreted an index of the overall
level of developmentlable 7provides the estimation results of our regressimtel.
Here, the dependent variable is also the techimedficiency measure. Country group
dummy (CEE) and reform variable (Reform97) are @dtetl due to high correlation with
initial condition variables (COM1, COM2). All valies have the expected sign.
Estimation results show that the degree of macr@oa distortions at the beginning of
transition (COM1) has significant negative impaat the performance of agricultural
sector. The overall level of development (COMZ2) haasitive impact on the
performance of this sector, but the coefficierdtaistically insignificant.

Table 7. The Impact of Initial Condition on the Peformance

Variables Estimates (t-value)

®> De Melo et al. (1997
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Time 0.0042 (1.56)

Scale -0.0015 (-1.67)
CaplLab -0.0006 (-2.85)"
Agratio -1.0195 (-5.99)”
COoM1 0.1141 (6.64)
COM2 -0.0392 (-1.31)
Constant 0.4289 (6.17)
ou 0.2310 (5.65)
ou 0.1099 (16.75)
p =0y /(c% + o°y) 0.8154
Loglikelihood 60.54

Note: 1) ***: significant at 1%, **: significant ab%, *: significant at 10%, 2) the number of obsgions

used for regression = 264, 3) The hypothesisgh@tis rejected at significance level of 0.1%.

4. SUMMARY AND CONCLUSION

The performance of agricultural sector in transiteconomies has been of interest to
many researchers. This paper examined the perfaenaithe agricultural sector in 28
CEE, CIS, and Asian transition countries focusing tbe dynamics of productivity
changes and the effects of reform policy. A franéipproach (data envelopment analysis:
DEA) combining the directional distance functianemployed in this paper.

First, Asian and CEE transition countries perforrbetter than CIS countries. However,
the performance improvement of CEE countries sdenl® more prominent compared
to that of Asian and CIS countries. Second, theycbvity growth is mainly attributable

to the technical progress, particularly in CEE ddes. CEE countries achieved both
efficiency and technical improvement while CIS coigs suffered from productivity

decline due to efficiency decline and sluggish tecil progress. Third, reform policy
and industrial transformation seems to have pasig¥fects on the performance of
agricultural sector and its changes. Finally, thigal conditions do matter. The degree
of macroeconomic distortions at the beginning aisition has significant negative
impact on the performance of agricultural sectdrilevthe overall level of development
has positive impact on the performance of thismsect
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