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ABSTRACT

The paper investigates the validity of Gibrat’s LemHungarian agriculture. We use FADN
data between 2001 and 2007 and employ quantilessign techniques to test the validity of
Gibrat’'s Law across quantiles. The Law is stromrgfgcted for all quantiles, providing strong
evidence that smaller farms tend to grow fasten tlaager ones. We provide a number of
socio-economic factors that can explain farm grov@hthese we found that total subsidies
received by farm and far operator’s age are the sigsificant factors.
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Survival and Growth of Family Farms in a Transition Country — The Hungarian Case

1. INTRODUCTION

There is a continuously growing literature on thgiaultural transformation in Central an
Eastern European countries (see surveypdks and NsH 2002; ROzelLLE and SVINNEN
2004). The research has focused on various aspettmnsition, including land reform, farm
restructuring, price and trade liberalisation ata All these economic policy issues have a
significant influence upon farm growth in any cayntBecause of the inherent instabilities
associated with the transition period, and thetikaly short time (in most Central Eastern
European countries the dismantling of the cengédlisconomic structures began only 15 - 16
years ago) farmers had to acquire much neededrfanagement skills, farm growth rates in
a transition economy are expected to be more pnofiguinfluenced by the economic
environment. Most of the empirical studies on tlaent growth and survival rates use
GIBRAT'S (1931) as a theoretical departure point in thamalysis. Gibrat's Law of
Proportionate Effect states that firm growth istackastic process resulting from many
unobserved random variables; therefore the groaté of firms (farms) is independent of
their initial size at the beginning of the peridthe purpose of this paper is to investigate
whether Gibrat’'s Law holds for Hungarian family rfeg. The farm structure in developed
market economies where all similar studies were isetery different from that in the
transition economies. The proportion of small farmgansition economies in general, and in
Hungary in particular, is much higher, thus thispgmal research provides new insights into
the farm growth literature. Previous research ondduwian agriculture shows that the growth
trajectory of family and corporate farms is simiBakucs and Feft(2009). However this
study steps further incorporating farm specificiafales to explain the survival and growth in
Hungarian agriculture. More specifically, we foalusively on the family farms which are
still at the centre of policy discussion. The pajseorganised as follows: section 2 presents
the theoretical background, section 3 discussem#tbodology employed, section 4 presents
the dataset and the empirical analysis, and finaélgtion 5 concludes.

2. L ITERATURE REVIEW

Although there is a wealth of literature on whet@gorat's Law holds on various agricultural
sectors, to date no one has studied the law ofoptiopate growth in a transition economy.
Most of the literature (see the recent reviewswfi®N, 1997 and bTTi et al., 2003) focuses
on the growth of firms and to a lesser extent @ngrowth of farms. Most studies are limited
on testing whether Gibrat's Law holds in a giventseor industry. There are two different
approaches to test stochastic firm (farm) size gnosvth models. The first method is to test
whether the size distribution of firms follows th@gnormal distribution (e.g. AONSON,
2002 analysed the size distribution of farms in IBnd and Wales concluding that the
lognormal model is appropriately depicting sizetrtisition). This approach was however
criticised, because of the low power propertietheftest, since it does not explicitly test the
relation between growth rates and farm size.

A second approach is to test the relationship betwgarm size and growth through
econometric methods. The empirical research consgléhe agricultural sector, yielded
rather contradictory results. giés (1999) focusing on part and full time farms in @pp
Austria rejected Gibrat's Law, and found that ‘agehooling and sex of the farm operator,
size of farm family, and off-farm employment as was$ initial farm size, significantly
influence farm growth and survival’ H8PIRO et al. (1987) analysed the growth of Canadian



farms using census data, and conclude that Gibkat\s does not hold, that is, small farms
tend to grow faster than large ones. On the othedhWToN and FAwORTH (1987) using
British Farm Business Survey dataReEBIMER et al. (2002) using Farm Accountancy Data
Network (FADN) data for Netherlands ando&rov et al. (2005) using farm census and
structural survey data for dairy farms in Northéeland, found no evidence (except for the
small farms in the case ofdsTov et al.) to reject Gibrat's Law. Based on econoth&ory,
some papers in the empirical literature, attempesplicitly model firm growth using a
battery of possible factors. Some authors argué finam manager characteristics are
heterogeneous (e.gutAs, 1978 and dvaNovic, 1982) or that the capacity and technology
shift may cause sinking costsAEBRAL, 1995). These modells emphasise the importance of
some social-economic variables that could thealyicexplain the evolution of the
relationship between firm size and growth. Theee@ly a few such studies focusing on the
farm sector. Wiss (1999) analysed the Upper-Austrian full and partet farms rejected
Gibrat’'s Law, and found that besides the origirzaht size, the age, gender, education level
of the farm operator, family size, and off-farm dayment are significantly affecting farm
growth and survival. ENNINGS AND KATCHOVA (2005) studied farm growth strategies in
lllinois, United States. They concluded that finmhananagement, cost cuts, resource
management and income maximising strategies hasdi@ influence upon farm capital
growth rate.

An important issue in the farm growth studies,he tvay, the farm size is defined. These
include: acreage farmed, livestock number, totpitahvalue, gross sales, total gross margin
and net income. Output value measures howeverswsgect to inflation, and changes in

relative prices. The use of physical input measoay also cause difficulties, since farms are
characterised by a non-linear production techngldigg changes in size involve changes in
the mix and proportions of inputs used.

3. METHODOLOGY

The simplest way to test Gibrat's law is to run@IoS regression, and test th# coefficient
associated with the logarithm of the lagged farme $equation 1):
logS, =4, +BlogS,; +¢& (1)
whereS; is the size of farm i at time §.; is the size of farm i at the previous period, ansl

a random variable, independent §f... If p1 =1, than growth rate and initial size are
independently distributed and Gibrat's Law holdsthe coefficient is smaller than one, it
follows that small farms tend to grow faster thargeé farms. On the other hand, a coefficient
larger than one, means that larger farms grow rféiséen smaller farms do. The OLS analysis
however is only capable to test whether Gibrat's lbeolds globally for all farms, regardless
of their size. Following KsTov et al., (2005) we employ modern quantile regressiethods

in order to distinguish between farms of differeigtes. An important issue in the empirical
analysis is the sample selection problem. Sinceviroate is only possible to be measured
for surviving farms (still operating in period gnd since slow growing farms are most likely
to exit, it is easy to see that small, fast growiagns can easily be overrepresented in the
sample, thus introducing bias in the results. Pinablem is of a particular importance in the
present paper, since the proportion of small fammisansition economies in general, and in
Hungary in particular, is much higher than in depeld economies. #tKMAN (1979)
introduced a two-step procedure to control for sleéection problem. In step one, a farm
survival model for the full sample (both surviviagd exiting farms) is estimated, using a



probit regression. This equation is used to obtairariable, the inverse of Mill's Ratio for
each observation (equation 2):

P(f, =) = F(3+y10gS ., + #l0gS], + 4 2

wheref; = 1 denotes survivof, = 0 exit, anguis the disturbance.

In the second step, this additional variable isothiced as a correcting factor into the quantile
regression based on a sample that contains onkutivéeving farms.

In the OLS regression estimation, error terms asumed to follow the same distribution
irrespectively of the value taken by the explanateariables. Since we can only analyse
surviving farms, estimations are conditional onvatal (conditional objects, LOTTI ET AL.
2003). Therefore, in this paper we use the more robust moede informative quantile
regression estimation technique. FollowingTiri AT AL. (2003), thed#" sample quantile,
where 0 ¢ <1, can be defined as:

rpﬂig[ 3 }6’|yi—b|+ > @-6)y - } 3)

ir{izy, 2b itfi:y; <b}

For a linear model, = 8 + ¢, thed" regression quantile is the solution of the minirtitsa
problem, similar to equation (3):

min[ > by -xb+ > A-6)y - xb) } (4)

k
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Solving (4) forb results a robust estimate 8f To obtain unbiased error terms, we bootstrap
the variance-covariance matrix. TheeBENS and GNTHER’s (2001) Integrated Conditional
Moment (ICM) test is used to test the appropriagenef the quintile regression models’
functional form.

4. EMPIRICAL ANALYSIS AND RESULTS

4.1. Data

The analysis is based on Hungarian Farm AccountBats Network (FADN) database. The
Hungarian FADN system data were collected from faahove 2 European Size Units based
on representative stratified sampling accordingfdar criteria: legal form, farm size,
production type and geographic situation. The dalcantains data of 1386 family farms in
2001 and 1571 family farms in 2007, respectivelyt he number of common observations
decreased to 512 farms between 2001 and 2007. Mipiees a considerable amount of the
attrition of our panel data raising a sample seedbias issue which is rather common in the
similar studies. The farm size is measured by riat tevenue which was deflated to 2000.
Table 1 presents the descriptive statistics of tita.Besides the farm size in 2001 and 2007
(Lsale2001 and Lsale2007), a number of socio-ecanwgariables are used to explain family
farm growth: farm operator's age (Fage2001), gen@nder2001), a dummy variable
indicating whether the farm operator was replacedcdession), a dummy variable
representing the education level and a dummy Jierifap agricultural specialisation of farm
operator (Educ2001, Educ2001agr), and finally, thal wubventions received by the farm in
2001 (Ltotsub2001).



Table 1: Descriptive statistics of variables

Mean Standard deviation3inimum Maxium

Lsale2007 8.894 1.126 4.204 11.510
Lsale2001 8.753 1.020 5.499 11.564
Age2001 47.128 9.967 20 82
Gender2001 0.898 0.302 0 1
Succesion 0.150 0.357 0 1
Educ2001agricultural 0.232  0.422 0 1
Educ2001 0.265 0.442 0 1
Ltotsub2001 6.403 1.071 2.197 10.647

Source: Own estimations based on the Hungarian FA&t

4.2. Empirical results

We present our results in following steps. Firébsely related to farm growth issues is the
bimodal farm size distribution hypothesis (seeolW and SMNER, 2001). The market
economy institutions and structures in Hungary hiaMg developed by 2001 thus we test
using Kernel density functions whether a shift to¥gaa bimodal farm structure has taken
place by 2007. Figure 1 shows that Kernel densityction moved to right indicating a slight
concentration in farm structure during analysedgaerbut the bimodality of Hungarian farm
structure can be rejected independently from measuirsize.

Figure 1 Kernel density function
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Source: Own estimations based on the Hungarian FA&tA

net sale in 2001 ====----- net sale in 2007 ‘

Second, we test the Gibrat's Law using quantileraggion. Table 2 presents quantile
regression estimates for the family farms, flaeoefficient (see equation 1) is the coefficient
estimate of Lsale2001. Estimates are significamgdr than O but smaller than 1. The= 1
null hypothesis (i.e. Gibrat's Law holds) is reggttfor all quantiles. Rows 3 to 8 present
coefficient estimates of the socio-economic vagabtheant to explain farm growth.



Table 2 Quantile regression estimates for differenquintiles

qlo g25 50 q75 90
Lsale2001 0.765*** 0.709*** 0.695*** 0.671*** 0.509***
Fage2001 -0.014*  -0.010* -0.010** -0.013***-0.012*

Gender2001 0.206 0.266* 0.259 0.028 -0.376
succesion -0.237 0.266 0.220**  0.208* 0.186
Educ200lagr -0.277 -0.031 -0.475*  -0.177 -0.247
Educ2001 0.362 0.082 0.473* 0.130 0.235
Ltotsub2001 0.076 0.163***(0.161** 0.105 0.165*
constant 1.179 1.347*** 2.005*** 3.375*** 5,180***
Pseudo R2 0.2505 0.3033 0.3355 0.3162 0.2880
N 512 512 512 512 512

Source: Own estimations based on the Hungarian FA&tA
Level of significance: * p<0.1; ** p<0.05; *** p<@1 based on bootsrapped standard errors
with 400 replications

The age of farm operator (Fage2001) has signifigar@gative effects for all quantiles, whilst

the total subventions received (Ltotsubv2001) haste influence upon growth. This latter

variable is significant for 3 out of 5 quantileslynThe rest of the socio-economic

explanatory variables generally have the expeciga @vith the exception of the dummy

variable indicating whether the farm operator hgrscaltural education), but are significant in

only 1 or 2 quantiles. Finally, the constank)( and the regression coefficient of
determination is shown in the last two roy#s.andf; estimates are generally significant, and
the R? coefficients show that the regressions explaialatively large part of the variation in

the dependent variable. Our empirical results pl®\strong evidence against Gibrat's Law.
This confirms that in general smaller farms grostéa than larger farms. Empirical literature
emphasise that smaller firms grow faster than digas, especially for small newborn firms

(LoTTi et al. 2003).

Third, a useful tool to illustrate thg, and socio-economic explanatory variables quantile
regression estimates, is to plot the coefficiedu&across the range of quantiles. Figure 2
presents quantile regression estimates along \Bith @nfidence intervals for all explanatory
variables. It can be seen that confidence intervals are well below 1, acrossgakntiles,
supporting the rejection of Gibrat’s Law. The dméént estimates and confidence intervals
for explanatory variables is fairly stable acrosarmjiles.

Finally, we estimate the ICM test statistics to ahe¢he appropriateness of the quantile
regressions’ functional form (table 3.). Severabtues are used, since the ICM test statistics
is actually a ration of 2 probability measuresrmaated over a hypercube, whose dimensions
are 2c. Asymptotically, any choice of c is equivéjenowever the choice of ¢ has strong
influence on the small sample properties (sestOv et al., 2005; BERENS and GNTHER,
2001 for further details on the test). None of ti statistics computed is significant at 5%,
supporting the estimated quantile regression ancbihclusions.



Figure 2 Quantile regression coefficients and cordence intervals for each regressor
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Source: Own estimations based on the Hungarian FA&t

Table 3 ICM tests

c

guantiles 1 5 10
0.3080 1.2778 1.0383
0.2575 1.1319 1.1089
0.2124 1.0666 0.9745
0.2826 1.0381 0.9649
0.3648 .6704  0.8323
0.1767 1.1112 1.0933
0.2432 .8295 0.9481
0.3130 1.1948 1.1589
0.6117 1.3155 1.0771

OCO~NOOUITEWNPE

Note: critical values 10 per cent: 3.23; 5 per cér26

5. CONCLUSIONS

In this paper we analyse the concentration proecesge Hungarian farms sector, and test the
validity of the Law of Proportionate Effects (GibeLaw) for Hungarian family farms
between 2001 and 2007, and provide a humber obsmmnomic factors meant to explain
farm growth. Previous studies found that GibratésvL holds when larger farms, but fails to



hold when smaller farms are considered. This istipatie to methodological and sample
issues. We used quantile regression techniqgues)tn@avercome various methodological
issues present with OLS 2 step Heckmann or othtena&son methods. Our results strongly
reject Gibrat's Law for family farms, indicatingahsmaller farms grow faster than larger
ones. Subsidies have significantly positive efigobn growth, whilst social and educational
characteristics of farm operator provide insigho ifactors determining family farm growth.
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