N
e
&

%, Acta Sci. Pol.

SACTAZ Oeconomia 17 (2) 2018, 59—68

ISSN 1644-0757

Www.oeconomia.actapol.net

eISSN 2450-047X

DOI: 10.22630/ASPE.2018.17.2.21

ORIGINAL PAPER

05.01.2018
25.05.2018

Received:
Accepted:

DYNAMICS OF LABOUR PRODUCTIVITY CHANGES
IN AGRICULTURE AT THE REGIONAL LEVEL IN SELECTED

EUROPEAN UNION COUNTRIES

Joanna Jaroszewska', Robert Pietrzykowski?

! Institute of Agricultural and Food Economics — National Research Institute

2 Warsaw University of Life Sciences - SGGW

ABSTRACT

A comparison of the labour productivity disproportions in agriculture is usually carried out at the state level.
Conducted research usually concerns the countries of the so-called old Union and newly admitted countries.
As a result of analyses carried out in such a way such and the aggregation effect information about the actual
scale of diversification at the regional level are lost. The paper proposes an analysis at the NUTS level 2 for
selected European Union countries to show their internal differentiation in terms of labour productivity and
changes taking place in the analysed period. It was also found that the distribution of labour productivity in
agriculture in the regions should also be defined, which would require the use of more advanced statistical

methods.
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INTRODUCTION

According to the preamble of the Treaty of Rome one
of the objectives in the creation of the European Com-
munity was to reduce disparity between the levels of
development of regions and underdevelopment of less-
favoured regions'. In article 174 (former article 158
of the EC Treaty) we can read that special attention
in this regard is given to rural areas. To offset these
differences the EU uses its structural funds policy,
European Investment Bank and other financial instru-
ments. However, despite pursuing the policy, there
is still strong regional differentiation in the EU. This
subject was subject of research, undertaken among

others by Alexiadis [2010] and Martin-Retortillo and
Pinilla [2012]. Main research on agricultural labour
productivity is conducted at the national level showing
the diversity between the “old” EU countries, and re-
cently admitted, between eastern and western Europe
[Gutierrez 2000, Martin-Retortillo and Pinilla 2012,
Jaroszewska and Pietrzykowski 2017]. However, fac-
tors that affect the differentiation between countries
also differentiate agriculture within borders of indi-
vidual countries. This differentiation at the regional
level is also associated with the uneven distribution of
production factors, and various efficiency of their use.
And that, as a result, favours spatial differentiation
of the economies of individual countries, and further
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their regional differentiation of labour productivity
levels [Kuzmar 2015]. A closer understanding of the
structure of this phenomenon is important from the
point of view of shaping and directing the policy of
regional development and the European Community’s
agricultural policy.

One of the factors determining the competitive-
ness of states in the international arena is labour pro-
ductivity [Misala and Slusarczyk 1999, Poczta 2003,
Gotas and Kozera 2008, EC 2009, Latruffe 2010,
OECD 2011, Mrowczynska-Kaminska 2013]. It is es-
sential here to adjust the resources and expenditures
of achievable agricultural production so as to achieve
high efficiency of their use [Kotodziejczak 2014]. The
level of the studied factor is significantly differentiated
between countries due to the natural and cultural con-
ditions, different history of political systems of these
countries, different levels of economic development
land-to-work ratio, fertilization level, mechanization,
innovation, structural changes, as well as the insti-
tutional factor, and human capital [Baer-Nawrocka
2010, Baer-Nawrocka and Markiewicz 2010, Mar-
tin-Retortillo and Pinilla 2012]. According to the
conducted research, economic results of the majority
of recently admitted countries are improving, their
agricultural incomes increase, and so is the value of
production [Baer-Nawrocka 2013]. However, the dis-
parity of labour productivity within these countries is
still significant and persistent. In most of the “old” EU
countries the process of increasing labour productivity
has stopped. There is a serious premise that these re-
sults are the result of data averaging at the state level.
The present research is intended to approximate the
scale of this differentiation.

Hence, the main objective of this work is to assess
changes in labour productivity at the regional level

against the background of changes in labour produc-
tivity at the national level, and an attempt to determine
the direction of these changes. In addition, the work
sought to determine the dynamics of changes in labour
productivity in agriculture, and whether dispropor-
tions between regions are tend to reduce, as well as
their distribution patterns over studied period.

MATERIAL AND METHODS

This work uses data from the Statistical Office of the
European Communities (Eurostat). Also used in the
study was Economic Accounts for Agriculture at the
NUTS level 2. These accounts are drawn up in accord-
ance with a uniform methodology? developed by Eu-
rostat which entitles to make comparisons of the eco-
nomic situation of agriculture between the countries of
the Community. Gross added value® in current prices*
in millions of EUR was derived from these accounts
(this value includes direct payments to production).
On the other hand labour inputs originate from nation-
al statistics where as a reflection of the labour inputs
involved in agriculture the value of total labour inputs
employed in the agricultural holding in thousands of
AWU was selected®. Analysed time interval was de-
termined by regional statistics on labour inputs, which
applies to years 2005, 2007, 2010 and 2013 only. Thus
it was decided to limit analysis to 10 countries (i.e. 98
regions): Bulgaria (6 regions), Poland (16 regions), the
Czech Republic (7 regions), Greece (13 regions), Italy
(21 regions), Hungary (7 regions), Austria (9 regions),
Portugal (7 regions), Slovakia (4 regions), and Sweden
(8 regions). On the basis of the available data the eco-
nomic work efficiency was calculated expressed as the
ratio of the sum of products produced to the incurred

2 Methodology of economic accounts for agriculture is available on the Eurostat website: http://ec.europa.eu/eurostat/cache/
metadata/en/aact_esms.htm.

3 Gross added value is the value of production in the agricultural sector less the value of intermediate consumption (mineral fer-
tilizers, plant protection chemicals, fodder, energy, fuel, seed material, veterinary services, agricultural services, and other).

4 Regional economic accounts for agriculture are available only in current prices (according to the methodology).

5 The annual work unit (AWU) equals to full-time employment. It is calculated by dividing the number of hours worked per
year by the annual number of hours corresponding to full-time. In Poland a unit of work equal to 2,120 working hours per
year was used, i.e. 265 working days for 8 hours a day. When calculating the work inputs expressed in the AWU (in ac-
cordance with the Eurostat methodology) the condition that 1 person cannot exceed 1 AWU was followed even if in reality
that person is working longer.
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labour inputs (full-time employed) [Adamowski et al.
1984]. Obtained value expresses the necessary work
input which changes depending on the change in the
level of productive forces.

In literature we can find two main convergence
concepts, i.e. sigma (o) type convergence, and beta ()
type convergence [Sala-i-Martin 1990]. Sigma conver-
gence is observed if the level of the studied phenom-
enon decreases in the examined period of time. Beta
convergence determines the dependence of the aver-
age value of the observed feature and its initial level.
Division of beta convergence into conditional and
unconditional was proposed by Sala-i-Martin [1996].
Sigma and beta convergences are very closely related.
The convergence of sigma type may suggest the occur-
rence of P-convergence. Sigma convergence shows
how regions have come together over time, while -
-convergence shows the average level of the phenom-
enon and its development. If we observe changes that
are non-linear in nature, the beta convergence will not
be a good measure. In addition to the basic measures
related to the sigma and beta convergence tests other
measures are determined which indicate the impor-
tance of the problem being studied.

The following coefficients are associated with the
B-convergence [Lazniewska et al. 2011]:

[l convergence coefficient — f
[1 speed of convergence coefficient — y

1[?0 a+BIn(y,)+ &, (1)

i0

_In(1+f) 2)
t
where: y, —actual level of the phenomenon being

studied in time #[]

¥,, — base level of the phenomenon being stud-
ied in time [

o — constant regression coefficient (intercept)

3 —regression coefficient (slope)!]

¢, —random error &, [ IN(0, ¢°)

y —speed of convergence coefficient.

Urocess of 6-convegence can be measured by var-

ious coefficients as follows [LaZniewska et al. 2011]:
[l coefficient of a(f) for sample — S(¢)
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All the mentioned indicators do not give a clear
definition of how the dynamics of the studied phenom-
enon is shaped over time. In this work, due to the set
goals, i.e. to obtain a comparison of the dynamics of
convergenceldivergencechanges at the regional level
the indicator proposed by [lilliamson and [lleming
[1996] was used calculated in accordance with the fol-
lowing formula:

K=M-IOO (8)
Vtvo (tl _tO)

where: K —average rate of convergencelldivergence
per yearl]
V. — coefficient of variation at the earlier year 7|
V., — coefficient of variation at the end year ..

The value of the coefficient K determined in ac-
cordance with the formula (8) depending on the value
obtained indicates the rate of economic processes tak-
ing place. If the value of the coefficient K is greater
than [Jero then we observe the rate of convegence
processes, whereas if we get the value that is below
[Jero, then we talk about the divegence processes.
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RESULTS

The results of the labour productivity analysis in re-
cently admitted countries in the period 2000-2016
showed an average annual rate of change at the level
of 0.06%, while the group of the “old” EU countries
recorded a slight increase at 0.01% [Jaroszewska and
Pietrzykowski 2017]. Despite positive changes at the
level of countries recently admitted to EU in terms of
labour productivity, individual regions of these coun-
tries (Bulgaria, Poland and Slovakia) show a large
differentiation of labour productivity. In Bulgaria
there are both weaker and stronger regions in terms of
labour productivity, and they are highly differentiated
(Table 1). In 2010 the difference between them was
even of eight times. The Yuzhen tsentralen Region was
characterized by a 25% share of labour productivity at
the national level while the Severen tsentralen Region
exceeded twice the average performance of Bulgaria.
In the Polish regions however, there is a clear division
into regions below the national average, and above the
national average. South-eastern part of Poland is char-
acterized by lower labour productivity, in particular
the Matopolskie and Podkarpackie Voivodships where
the efficiency stays at the level of 40 and 20% of the
country’s productivity respectively. This condition
persists in the studied years. However, a large part of
Poland is characterized by labour productivity sig-
nificantly above the national average in particular the
Zachodniopomorskie, Wielkopolskie, and Lubuskie
Voivodships. Similarly substantial differentiation can
be observed in Slovakia, where half of the country is
characterized by a much lower level of labour produc-
tivity, these are the Stredné Slovensko, and Vychodné
Slovensko regions. Labour productivity does not reach
even half of the country’s productivity there. The other
two regions however achieve labour productivity far
above the national average. A different situation takes
place in the other two new EU countries, i.e. in the
Czech Republic and Hungary where work productiv-
ity is less differentiated, and fluctuates around the
average for the whole country throughout the analysed
period. Greece on the other hand is also differentiated

¢ The accession of Bulgaria to the EU took place in 2007.
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in terms of labour productivity, although it joined the
EU in 1981 (Table 2).

The three regions of Ipeiros, Ionia Nisia, and
Voreio Aigaio are characterized by relatively low la-
bour productivity at the level of approx. 40% of the
average productivity in the country, and this state re-
mains at the same level over studied period. Whereas
two regions of Thessalia and Kentriki Makedonia
clearly outperform domestic agricultural productivity
in the analysed years. The remaining analysed coun-
tries, i.e. members of the “old” EU (Austria, Sweden
and Portugal) do not show a clear differentiation in
terms of labour productivity at the NUTS level 2. Ta-
ble 2 presents a comparison showing the dynamics of
changes in labour productivity in new and the “old”
EU countries based on the K factor.

In order to illustrate changes in regional labour
productivity for selected European Union states, its
dynamics were divided into three periods (Fig. 1).
Selected countries are located on the horizontal axis.
The values of coefficient K on a regional basis for
a given country were placed on the vertical axis. The
individual bars indicate changes in studied periods.
The data show that in the analysed periods most fre-
quently occurred strong regional divergence (negative
coefficient K). This was especially true for Bulgaria,
Hungary and Poland. On the other hand the favourable
period in which convergence within countries was the
most frequent was the period of 2010-2013. The posi-
tive phenomenon affected Bulgaria, Italy, Hungary,
and Sweden. Noteworthy is Bulgaria which was ad-
mitted to the EU during studied period®. In the period
2005-2007 (R07 / R0OS5) the coefficient K was (—48.22)
which indicates a very significant regional divergence.
In the following period, i.e. 2010-2007 (R10/R07) the
coefficient K (—14.18) decreased which would suggest
a reduction in divergence in the regions. In the last
period of 2013-2010 (R13 / R10) we already observe
a positive coefficient K (6.75) which would indicate
the phenomenon of convergence in the regions. Bul-
garian example show high strength of the dynamics
of the studied phenomenon which turns from diver-
gence into convergence. In the case of this country it is
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Table 1. Regional differentiation in labour productivity in selected countries admitted to the EU after 2004

Regions NUTS 2 2005 2007 2010 2013 Regions NUTS 2 2005 2007 2010 2013
Bulgaria =1.00 Slovakia = 1.00
Severozapaden 1.15 0.78 1.60 1.72 Bratislavsky kraj .22 1.11 2.23 1.66
Severen tsentralen 1.24 1.09 2.00 1.47 Zapadné Slovensko 1.67 1.67 1.71 1.90
Severoiztochen 1.31 .02 1.73 1.68 Stredné Slovensko 0.42 046 0.43 0.27
Yugoiztochen 0.96 1.99 132 0.47  Vychodné Slovensko 037 037 0.10 0.9
Yugozapaden 0.82 0.75  0.30 0.70
Yuzhen tsentralen 0.75 0.80 0.25 0.70
Czech Republic = 1.00 Hungary = 1.00
Stredni Cechy 1.28 1.28 1.20 1.39 Kozép-Magyarorszag 0.58 045 0.87 0.76
Jihozapad 0.93 1.04 1.08 0.87  Kozép-Dunantal 091 0093 1.22 0.96
Severozapad 0.88 1.22 096 1.28 Nyugat-Dunantual 0.78 1.23 1.09 0.91
Severovychod 1.17 1.05  0.90 0.83  Dé¢l-Dunantal .13 0.83 1.11 1.10
Jihovychod 0.90 091 1.04 0.99 Eszak-Magyarorszag 095 1.01 0.96 0.82
Stredni Morava 1.01 0.87 0.86 0.97  Eszak-Alfold 1.06  1.18 0.86 1.01
Moravskoslezsko 090 0.73 0.75 0.82  D¢l-Alfold 121 1.07 1.00 1.17
Poland = 1.00

Lodzkie 0.96 1.04 0.71 0.56
Mazowieckie 1.01  0.89 1.23 1.18 —RO7/R0S —R10/R0S —R13/R0S
Matopolskie 038 045 0.39 0.31 Bulgaria
. 10
Slaskie 0.70  0.69 0.81 0.79 . ; S Renabis
Lubelskie 0.62 0.70 0.79 0.79
Podkarpackie 0.24 0.29 0.19 0.22
Swigtokrzyskie 0.57  0.69 0.53 0.49 slovakia Gresce
Podlaskie 1.52 1.48 1.2l 1.36
Wielkopolskie 2.04 1.59 146 1.69
Zachodniopomorskie 199 242 1.84 1.73

Portugal Italy
Lubuskie 1.96 255 1.57 2.00
Dolnoslaskie 1.42 .17 1.61 1.24
Opolskie 1.53 1.93  1.99 1.53 poland Hungary
Kujawsko-Pomorskie 1.47 1.57 1.51 1.83

Austria

Warminsko-Mazurskie 2.05 1.65 136 1.34
Pomorskie 1.26 1.56 1.62 1.66

Source: Own elaboration based on Eurostat, economic accounts for agriculture by NUTS 2 regions [agr r accts] and labour
force: number of persons and farm work (AWU) by sex of workers and NUTS 2 regions [ef olfreg] (AWU: total, labour force
directly employed by the holding).
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Table 2. Regional differentiation in labour productivity in selected countries of the “old” Union

Regions NUTS 2 2005 2007 2010 2013  Regions NUTS 2 2005 2007 2010 2013
Austria = 1.00 Portugal = 1.00

Burgenland (AT) 1.53 1.57 1.25 1.02  Norte 0.71 0.64  0.67 0.58

Niederosterreich 1.15 1.22 1.29 1.31  Algarve 1.42 1.27 133 1.25

Wien 1.37  1.06 0.71 0.70  Centro (PT) 083 079 076 094

Kirnten 063 066 069 067 reaMetopolianade 050 4o 5 s g9
Lisboa

Steiermark 0.85 091 0.99 0.94  Alentejo 185 2.00 206 1.87

Oberbsterreich 116 105 108 107 i‘;i‘rae‘; é}%’“"m dos 510 226 255 2.69

Salzburg 0.69 062 051  0.67 &eagdijﬁ :(L}‘f%‘oma Q060 068 063 062

Tirol 0.71  0.62 0.48 0.59

Vorarlberg 099 0.89 0.68 0.78

Sweden = 1.00 Greece = 1.00

Stockholm 1.54  1.66 1.70 1.11  Anatoliki Makedonia ~ 0.88  0.84  0.83  0.73

Ostra Mellansverige 0.57 0.89 0.81 0.84  Kentriki Makedonia 1.41 1.53 1.41 1.56

Smaland med darna 0.85 0.73 0.79 0.98  Dytiki Makedonia 0.98 1.19 1.07 1.17

Sydsverige 1.73 1.71 1.54 1.44  Ipeiros 0.53 041 045 039

Vistsverige 0.87  0.85 0.84 0.86  Thessalia 1.59 1.23 1.78 1.76

Norra Mellansverige 0.66  0.65 0.70 0.71  lonia Nisia 063 053 044 055

Mellersta Norrland 1.00  0.78 0.94 0.93  Dytiki Ellada 099 1.01 1.00 0.99

Ovre Norrland 1.38 1.09 1.36 1.25  Sterea Ellada 1.10  0.96 1.04 0.88
Peloponnisos 074 082 0.80 0.81
Attiki 080 1.15 0.74 043
Voreio Aigaio 041 026 040 040
Notio Aigaio 0.62 096 0.83 1.00
Kriti 090 1.03 087 0.73

Source:

Own elaboration based on Eurostat, Economic accounts for agriculture by NUTS 2 regions [agr r_accts] and labour

force: number of persons and farm work (AWU) by sex of workers and NUTS 2 regions [ef olfreg] (AWU: total, labour force

directly employed by the holding).

possible that the effect of covering its agriculture with
the CAP mechanism has been observed. For compar-
ison purposes the value of the coefficient K for the
entire period of 2005-2013 (R13 / R05) was also pre-
sented. The value of this coefficient was —15.40 which
indicates divergence in the analysed period. It seems
that such method of analysis by dividing into periods
better describes the rate of change than in the long-
term perspective. In the case of Bulgaria, the dynam-
ics of changes was very significant and dividing the

64

examined period into time sub-periods better defines
the dynamics of changes than the calculation of this
coefficient for the whole period.

Figure 2 shows the average labour productivity
in agriculture in the selected country and its regions.
The points connected with the dashed line determine
the average value of labour productivity in agriculture
for the state. In the case of Bulgaria (Fig. 2a) we can
see that the average labour productivity in agriculture
increased over studied period. There is also a visible
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Dynamics of changes in labour productivity in agriculture for selected countries on a regional basis

Own elaboration based on Eurostat, economic accounts for agriculture by NUTS 2 regions [agr r accts] and Labour

force: number of persons and farm work (AWU) by sex of workers and NUTS 2 regions [ef olfreg] (AWU: total, labour force

directly employed by the holding).

increase in the dispersion of labour productivity in
individual years around the average value and a big
difference between 2005 and 2013. We can therefore
conclude that since 2005 the differentiation has in-
creased in the regions in relation to 2013. Although
it seems that the 2010 arrangement would suggest the
existence of a convergence phenomenon in the re-
gions. However, when comparing changes to 2005 we
can observe divergence in regions (Fig. 1). Such a big
change in dynamics for Bulgaria as described earlier is
explained in Figure 2a.

We note that regional stratification has been in-
creasing since 2005 through all the years. Such a big
changes have not been recorded in other countries.
Figure 2b shows the situation in Poland. Although
there is a visible increase in labour productivity
in agriculture according to the K-factor we rather

www.oeconomia.actapol.net

observe the divergence in the regions. This is evi-
denced by the coefficient K that is close to zero. Fig-
ure 2¢ shows how the work efficiency in agriculture
in the Czech Republic has changed. Note that the
regional stratification (variation) increased in 2013,
and in earlier years (2005, 2007 and 2010) it can be
assumed that it was at a similar level. What causes
that in the regions we will observe the phenomenon
of divergence although at the national level it will be
effectively masked.

As mentioned earlier, in Greece there no differenti-
ation in labour productivity was observed over studied
years. Note (Fig. 2d) that regional variation in Greece
remains at a similar level. It is not possible to tell from
that figure whether or not we are talking about the
same regions, it would require more detailed analysis,
and the use of more advanced statistical methods. In
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case of other studied states of the “old”” Union the phe-
nomenon behaved in a similar way, hence graphs for
these countries were not included.

CONCLUSIONS

The aim of the work was to assess changes in labour
productivity at the regional level, and to determine
the dynamics of these changes in the studied time pe-
riod. A strong differentiation of labour productivity in
agriculture has been determined at the regional level
that is masked in the case of aggregation to the level
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of countries. Strong differentiation of labour produc-
tivity at the regional level has been demonstrated in
Bulgaria, Poland and Slovakia. However this prob-
lem also concerns Greece which has been a member
of the EU for 36 years. In the case of Greece we must
note that the regional differentiation is very strong
and remains the same throughout the whole studied
period. The remaining countries of the “old” EU were
little, internally differentiated, their efficiency fluc-
tuated around the average for the country. Based on
the dynamics of labour productivity the persistence
of regional structure in agriculture has been found.
However, its exact determination requires detailed
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research. One of the conclusions being drawn is the
necessity to change the current policy which should
— to a greater extent — activate the weaker regions
aiming at lower volatility at the regional level. Here
comes up the case of Bulgaria which was described
in the work. Conducted study shows a positive trans-
formation taking place in this country in terms of the
convergence process. This positive change should
be connected with the inclusion of this country in
the system of subsidies for agriculture at the time of
its accession to the EU which fell during the period
analysed. The direction of further research leads to
determining the distribution which characterizes ag-
ricultural labour efficiency in individual regions, but
it requires a more detailed analysis, and the use of
more advanced statistical methods.
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DYNAMIKA ZMIAN WYDAJNOSCI PRACY W ROLNICTWIE NA POZIOMIE
REGIONALNYM W WYBRANYCH PANSTWACH UNII EUROPEJSKIEJ

STRESZCZENIE

Porownanie dysproporcji wydajnosci pracy w rolnictwie zwykle prowadzi si¢ na poziomie krajowym. Pro-
wadzone badania dotycza zwykle panstw tzw. starej Unii i paistw nowo przyjetych. W wyniku tak przepro-
wadzonych analiz i efektu agregacji tracone sg informacje o rzeczywistej skali zréznicowania na poziomie
regionalnym. W pracy zaproponowano analiz¢ na poziomie NUTS 2 dla wybranych panstw Unii Europej-
skiej celem ukazania ich wewnetrznego zroznicowania pod wzgledem wydajnosci pracy oraz zmian zacho-
dzacych w badanym okresie. Stwierdzono takze, ze nalezatoby okresli¢ rozklad, jakim charakteryzuje si¢
wydajnos¢ pracy w rolnictwie w regionach. Wymagatoby to zastosowania bardziej zaawansowanych metod
statystycznych.

Stowa kluczowe: dywergencja, konwergencja, wydajno$¢ pracy
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