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Abstract: The research discussed in the article concerned |ével

of development of agriculture in Poland. The mam af the study was to
verify the hypothesis of convergence of the ecowosize of farms. The
analysis confirmed the existence Pfconvergence, however, showed no
occurrence ot-convergence ang-convergence. Based on the results of the
analysis of marginal verticgd-convergence, Poland was divided into two
clubs with different paths of development. In onketleem the process
of convergence was confirmed, but in the second theephenomenon of
divergence was revealed.
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INTRODUCTION

The subject of research that has been discusstt iarticle was the level
of development of agriculture in Poland, more @elsi, the answer to the question
whether private farms are able to reach a simifeellof agricultural development,
regardless of their location. In the paper, theneouc size of the farm, that
describes its potential production capacity, wasopgetl as a measure
of development.

Since the authors’ interest had focused on the lizgqtian of the level
of agricultural development between regions, thannmam of the study was
therefore to verify the hypothesis about the cogerce of economic size of farms
in Poland. The average in the province, privatemfatas the research unit.
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During the study, different types of convergencaenanalysed, both the
basic — beta, sigma and gamma, as well as lesslgsopuvertical marginal
B-convergence and club convergence.

Economic size of farm does not reflect all aspesftsthe agricultural
development. In other paper, the authors [Muasky, Muller-Faczek 2013]
presented a broader approach to the analysis alabhelopment of agriculture, in
which the economic size of a farm was only one aomept of the synthetic
variable.

THE ECONOMIC SIZE OF FARM

FADN (The Farm Accountancy Data Network) is an Pp@an system for
accountancy data collection from agricultural farhhgs one of the tools used by
the EU for creating Common Agricultural Policy. Ferparticipating in FADN are
classified according to Community Typology for Agritural Holdings. One of the
criterion for this classification is the economieesof the farm.

Economic size of a farm is a sum of all StandardpOu® (SO) for all
agricultural activities existing in that farm. leskcribes the potential production
capacity of the farm. Farmers — FADN participdntsestimate the economic size
of their farms, using standard output coefficientsyoluntary basis.

For the purposes of their study on the regionaktigoment of agriculture in
Poland, the authors have constructed, for eachipmeya measure as similar as
possible to the economic size, defined by FADNdaingle farri Computations
were based on the regional coefficients of standatgut and the annual data on
major crops and acreage of basic animal husbar&liyempirical data were
derived from the Local Data Bank of CSO from theigme 2004-2012. Due to the
lack of data in public statistics, some productsrewaot taken into account,
e.g. mushrooms, flowers and ornamental plants. ,Thhe economic size
of the region was divided by the number of farmshi@ province. Estimated this

! Detailed information on the topics covered in tbhispter can be found in: Goraj L.,
Bocian M., Cholewa I., Nachtman G., Tarasiuk R.1@20Wspotczynniki Standardowej
Produkcji "2007" dla celéw Wspdlnotowej Typologiio&podarstw Rolnych, Institute
of Agricultural and Food Economics, National Reshdnstitute, Warsaw.

2 Standard Output is defined as the average monesdng of the agricultural output of an
agricultural product (crop or livestock) over thefarence period of 5 years, per 1 ha or 1
head of livestock per a year, in average productonditions in particular regions.
Standard Output coefficients, used for the calcutadf economic size, are different for the
four Polish regions. In this way local conditiorfseach region are reflected.

3n Poland a group of approx. 12100 farms.

4 Details of the calculations and the values ofebenomic size of the average farm in each
province can be found in: Muiller4azek |., Muszyiska J. (2014) Zmiany wielkoi
ekonomicznej polskich gospodarstw rolnych w lata@B4-2012, The Annals of The Polish
Association of Agricultural and Agribusiness Econstsy vol. XVI, no.3, pp. 205-210.
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way the economic size of the average farm in tiggoreformed the basis of the
further research.

RESEARCH METHODOLOGY

Verification of the hypothesis about assimilatiohtbe regions in terms
of the level of agricultural development proceededthe basis of analysis of the
various types of convergence of the economic dizeenaverage farm. There were
beta, sigma and gamma convergence, widely disclissbd literature The study
was extended by the analysis of marginal vertigzabnvergence. Based on its
results, Poland was divided into two clubs withfediént paths of development.
Then the hypothesis regarding club convergencevedsoverified.

B-type convergence

The phenomenon dB-convergence occurs when there is a constant over
time, negative correlation between the level ofahalysed process and its growth
rate. It means the regions with initially lower éwf the investigated process will
catch up the better developed provinces. The asabfsthis phenomenon was
based on the dynamic panel data model in the form:

Vit
Yit-1

In =ag —a1InYit—1 +7i + Ui, (1)
where:

Y —the analysed process,

« i —the number of the regionF 1, ..., N,

* t — number of periotl= 1, ..., T,

* 57i — group effects,

* Uiy — error term.

A positive value of the parametey, in equation (1), proves the existence of
B-convergence, a negative value means the occurofrdigergence phenomenon.
When theB-convergence occurs, the speed of convergetacequilibrium — the
point at which all the regions are at the samell®fedevelopment — can be
estimated as followsS = —In(1-ay).

In order to estimate parameters the dynamic paatel mhodel, described by
the equation (1), is transformed to the model:

5 An extensive discussion of these topics can badpinter alia, in Kusidet E. (2013)
Konwergencja gospodarcza w Polsce i jej znaczenisiyganiu celéw polityki spojnei,
Wydawnictwo Uniwersytetu todzkiego, téd Wolszczak-Derlacz J. (2007) Wspdlna
Europa, réne ceny — Analiza proceséw konwergencji, CeDeWuyd&wnictwa Fachowe,
Warszawa and tamiewska E., Goérecki T., Chmielewski R. (2011) Kongencja
regionalna, Wydawnictwo Uniwersytetu EkonomicznegBoznaniu, Pozria

6 The rate of catching up.
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Yit =ao t A~ a1)Yit-1+7; +Uuit, (2)
where yj; =InYj; .

Model parameters can be obtained using the Bluratedl Bond System
Generalized Method of Moments Estimator (GMM-sy$he quality of the
estimated model is verified on the basis of siatistest$. The basic ones are: the
Arellano-Bond test for autocorrelation and the &ardest of over-identifying
restrictions. The last one evaluates the correstnéshe selection of instrumental
variables during estimation stage in the senséeaif being uncorrelated with the
error terms of the first difference model. The Aarb-Bond test verifies the
assumption regarding autocorrelation of the modebreterm. The model is
properly specified if the test provides no groufasrejecting the null hypothesis
about the absence of the second-order autocoorlefithe first difference model
error term. Occurrence of the first-order autodatien resulting from the model
construction is an expected phenomenon.

¢-type convergence

The existence of-type convergence is not tantamount to the presence
of o-type convergence [Wolszcak-Derlacz 20@#Lonvergence is a necessary but
insufficient condition fors-convergence occurrence. The last one occurs wieen t
diversification of values of analysed variable agoagions decreases in time. In
practice, this means a significant change in vahfemeasures of dispersion or
concentration of variable distribution.

In the study to evaluate changes of the dispersibreconomic size
distributions the variance equality test was apbliechtenberg 1994]. To verify
the null hypothesis of the statistical insignificarof changes in the dispersiptine
Snedecor’s F statistic was used. The empiricalevafuF-statistic was calculated as
the ratio of the variance for outermost (2004, 3Qi&iods of study.

Because thes-convergence analysis using the variance equadity was
based only on the first and the last year of tivestigated period, the research had
been expanded. To evaluate the changes in consgecutiits of time the
parameters of linear trend models for the variatmrefficient (a measure
of dispersion) and Gini coefficient (a measureaiaentration) were estimated.

" The detailed descriptions of the estimation meshaxd the statistical tests used to assess
the quality of the dynamic panel data models cafobed, among others, in: Baltagi B.H.
(2005) Econometric Analysis of Panel Data, Johnewik Sons, Ltd., Chichester and
Danska-Borsiak B. (2011) Dynamiczne modele panelowdadaniach ekonomicznych,
Wydawnictwo Uniwersytetu £ 6dzkiego, téd

8 The null hypothesis of equality of variance in tgamined periods means lack of
o-convergence ¢-divergence.
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y-type convergence

The subject of the next stage of the study wasittadysis ofy-convergence.
In order to verify the existence of this type oheergence the rankings of objects
were created. Each province in each year of thdyswas assigned a rank in
respect of an examined variable. Gamma convergencers when the regions
have changed their ranking position.

As before, the analysis covered changes of thangskor outermost years
as well as the whole investigated period. In bo#lses, compatibility of the
rankings was assessed using Kendall's coefficiecrmcordance.

Marginal vertical B-type convergence

In order to extend the analysis, contribution afiividual regions to the
process offf-convergence was also examined. The concept of inargertical
B-type convergence, proposed by Batdg [2010], wasd ur that purpose.
Coefficients of marginal verticdl-convergence/ff) were calculated according to
the formula:

g =p8-p""1, 3)

where S is a speed of convergence of ail regions ands™ means a speed
of convergence aft1 regions (without province).

This method allowed to point out the regions tred b positive and negative
influence on the process of alignment of the |®@felgricultural development.

Club convergence

The final step of the study was an attempt to @wvRblish provinces into
two groups (clubs) of a different nature from tleenp of view of convergence in
the level of agriculture. The results of the anialysf the marginal vertical
B-convergence were used for that purpose.

Depending on the sign ofi coefficient, calculated in accordance with
equation (3), the clubs of negative and positivpdot on the convergence process
were distinguished. Then, for each club separatbbta, sigma and-type
convergences were examined.

THE EMPIRICAL RESULTS

B-convergence analysis

The analysis ofp-convergence was the first stage in the process
of verification of the main hypothesis of work aboassimilation of Polish
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provinces in terms of agricultural development. Tihedel of 3-convergence,
described by equation (2), was estimated. It thekfvllowing empirical forrf

Vit = 0557+ 0949yt 1. (4)

The correctness of the estimated model was verifig@dg statistical tests.
The results are compiled in Table 1.

Table 1. The test results for model describedduagons (4)*

test value of the test statistigs p-value
Oo 0,488 0,6253
1-a, 8,831 0,0000
AR(1) -2,527 0,0115
AR(2) -1,412 0,1578
Sargan 14,677 0,9984
Wald 77,984 0,0000

*-verification was conducted at 5% level of sigoéince
Source: own computations

All the tests confirmed the proper specificatiorttod model. The Arellano-
Bond test gave no arguments for rejecting the mydlothesis about the lack of the
second-order autocorrelation of model error terfiiso the Sargan test provided
no grounds for rejecting the null hypothesis. Thetruments applied during the
estimation process were not correlated with theoreterms of the model.
Significance of the parameter estimates was praged) the Wald test.

The characteristics ¢#-convergence are shown in Table 2. A positive value
of the coefficienti, confirmed the hypothesis of the occurrenc@-abnvergence.
The average speed of convergence was estimate®%#5per year. The time
required to cover half of the distaftbetween the average level of economic size
of farm and the economic size of farm in the stestdie was estimated at 13 years.

Table 2. The characteristics [dttype convergence

a1- model parameter S — speed of convergence (%) — half-life (in years)
0,051 5,25 13

Source: own computations

c-convergence analysis

Since the presence @-convergence is a necessary condition for the
existence ofs-type convergence, a positive verification of thgdthesis of the

9 All computations, presented in the paper, weréopered in GRETL.
10 Half-life was calculated as follows: =—In(05)/ .
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occurrence of that first phenomenon gave groundthdonext stage of study —
analysis ob-convergence.

In the analysis based on the variance equality ¢tesering the first and the
last year of the study, there was no significamrel@se in variance, and hence the
hypothesis of-convergence has not been confirdded

To assess the changes in consecutive units of thmeeparameters of linear
trend models of the variation coefficient and Gauefficient were estimated.
Table 3 presents the results.

Table 3. The parameters of linear trend models®fariation coefficient (V) and Gini
coefficient (G)

measure trend slope p-value
variation coefficient (V) 0,0078 0,0003
Gini coefficient (G) 0,0042 0,0004

Source: own computations

Since the parameters of empirical models did ndicate a downward
tendency (the slopes of the trends were statibtisanificant, but positive) it was
concluded that there was noconvergence. Positive values of the parameter
estimates of the time variable showed a slighteiase in the dispersion of the
examined phenomenon, i.e. the existencetype divergence.

y-convergence analysis

In order to determine the occurrence yefype convergence, Kendall's
concordance coefficient was used. The analysisredvehanges of the rankings
for outermost years as well as the whole investidaperiod. In all cases,
concordance between the rankings of regions wash hagd statistically
significant?. That meant the lack of changes in the arrangesmeftregions
—i.e. the lack of-type convergencé

The values of Kendall's concordance coefficientsesalibing the
compatibility of the arrangements of regions, ane values of test statistics are
compiled in Table 4.

11 The empirical value of F-statistic amounted to6l#hd provided no arguments for
rejecting the null hypothesis about the lack ofglgna-type convergence.

12 Since in case of small samples (e.g. the samplgs d?olish provinces)?-statistic, due
to the adopted values, can lead to errors of llatype, to test the significance of Kendall's
concordance coefficients t-statistics also weredu@ze: Kusidet (2013) Konwergencja
gospodarcza w Polsce i jej znaczenie wageniu celow polityki spéjneci, Wydawnictwo
Uniwersytetu +6dzkiego, £ &4.

131n all cases, the null hypothesis of the presarigetype convergence has been rejected.
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Table 4. The values of Kendall's concordance coffits and the test statistics

rankings Kendall's concordance coefficients?-statistic | t-statistic
2004 and 2012 0,974 29,206 | 15,937
all 0,975 131,559 16,253

Source: own computations
Analysis of the marginal verticalf3-convergence

Since the results of estimation of the model (2yehaonfirmed the
occurrence off-convergence of economic size of the average fanmsext step
of the study was to assess individual province rdmution to this phenomenon.
According to equation (3), coefficients of marginartical B-convergence were
calculated. They were used to define a positivesgative impact of the region on
the speed of convergence. The values of the casftare shown in Table 5.

Table 5. The values of coefficients of marginaktieal B-convergence (%)

province bi significance province o Bi significance
dolncélaskie -4,21 + podkarpackie -1,12 no
kujawsko-pomorskig 0,01 no podlaskie 0,14 no
lubelskie 1,28 no pomorskie 1,56 no
lubuskie 6,94 + Slaskie 0,45 no
todzkie -0,55 no Swietokrzyskie -1,99 no
matopolskie -2,34 no warminsko-mazurskie| -1,21 no
mazowieckie 1,57 no wielkopolskie -0,01 no
opolskie -0,25] no zachodniopomorskie 2,6p +

Source: own computations

The analysis of the coefficients' significatfceevealed that lubuskie and
zachodniopomorskie have contributed to the convergef agricultural level of
development whereas dokigskie province has had a negative impact on the
speed of that process.

Analysis of the club convergence

The analysis of verticgl-convergence allowed to identify groups of regions
that differed in the influence on the convergeneess. The first one consisted of
provinces with the negative imp&ct There were the following regions:
dolncélaskie, todzkie, malopolskie, opolskie, podkarpackiayictokrzyskie,

14 The statistical significance of the coefficientasrassessed by comparing the coefficients
values and their standard deviation. The coeffisiemith absolute value greater than the
standard deviation were considered to be statitisgnificant.

15 B coefficient was negative.
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warminsko-mazurskie and wielkopolskie. The second growgfuded regions that
positively influenced the speed of convergéhc&he “positive impact club”
consisted of provinces: kujawsko-pomorskie, lubelskubuskie, mazowieckie,
podlaskie, pomorskig|askie and zachodniopomorskie.

It seemed natural to use these results in orddmtb the different path
of development for each group, i.e. to apply theulte of vertical convergence
analysis as the basis for the analysis of club eayence.

The final step of the study was to analyse the emyence process in each of
the suggested clubs. In the "positive impact clulife phenomenon
of B-convergence with the rate of 17,6%, was confirnimlzertheless, in this club,
as for the whole country, sigma pitonvergence were not demonstrated. In the
"negative influence club" the occurrence Bilivergence phenomenon with rate
of 0,06% was revealed.

SUMMARY AND CONCLUSIONS

The results of the study, described in the papanficned the occurrence
of the phenomenon @-convergence of the economic size of the averaiyatpr
farm in the regions. The analysis did not demotestrahe existence
of o-convergence of-convergence. Therefore the main hypothesis ofvwtbek
regarding the assimilation process of economic sizearms between regions in
Poland has not been unambiguously confirmed. Hokyetree actual results
of B-convergence seem to indicate that the processesyudlization of level
of agriculture in Poland occur, but maybe due shart period of the study it was
impossible to verify them based on other typesooivergence.

In addition, during the analysis of vertical ma@ajifs-convergence, the
regions, that have a significant positive impacthom process of aligning the level
of agriculture in Poland, were indicated. Theseemdse provinces: lubuskie and
zachodniopomorskie. It was also pointed to délskie as the region that inhibits
this process. Furthermore, based on the resulthefanalysis of the vertical
marginalf3-convergence, Poland was divided into two club$ wifferent paths of
development. The results for one of the clubs warmeilar as for the whole
country, i.e. the existence d-convergence was confirmed, the occurrence
of c-convergence anglconvergence were not demonstrated, whereas isettend
club the phenomenon gtdivergence was revealed.

16 positive value of3 coefficient.
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