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covered the years 2002-2010, i.e. the stage of preparation of Polish agriculture for accession to the European Union, the
implementation of pre-accession aid programmes, and the establishment and implementation of the tools of the Com-
mon Agricultural Policy. To assess the level of agricultural development, natural, productive and social characteristics
were adopted. Spatial variations in the analysed features were based on the variation coefficient (V ), and the level of
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spatial dispersion of sub-indices changed, indicating a deepening of the polarisation processes in agriculture. The im-
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Introduction

The integration of Poland with the European
Union has created new conditions for the de-
velopment of its rural areas and agriculture. By
becoming a full member of the EU Poland was
obliged to implement the Common Agricultur-
al Policy (CAP), which aims to increase agri-
cultural productivity and stabilise agricultural
markets by subsidising agricultural production

and introducing the principles of environmental
protection into farming. The Polish agricultural
economy had to face new challenges of the free
agricultural market, which undoubtedly con-
tributed to structural changes in agriculture. The
adoption of the European model of supporting
agriculture resulted in the implementation of di-
rect subsidies with accompanying measures as
well as other CAP instruments financed by the
Guarantee Section of the European Agricultur-
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al Guidance and Guarantee Fund (EAGGF). As
a member of the EU, Polish agriculture has im-
plemented a number of programmes aimed at
improving the economy of farms and increasing
their competitiveness on the common European
food market.

In the years 2004-2006, the support for Polish
agriculture was granted under the direct sub-
sidies scheme (the single area payment scheme
- SAPS - and complementary national area pay-
ments) as well as two programmes: the Sectoral
Operational Programme “Restructuring and
modernisation of the food sector and rural de-
velopment” and the Rural Development Plan. In
the years 2007-2013 the funding for agricultur-
al development was obtained under the system
of direct payments and the Rural Development
Programme (RDP), which consists of a series of
measures, partly continued from the previous
programming period (Rudnicki 2010). Those
measures were included in four priorities: Im-
provement of the competitiveness of agriculture
and forestry, Improvement of the environment
and rural areas, Improvement of the quality of
life in rural areas, and Diversification of the rural
economy (Obszary ... 2009).

Following the direction of the CAP reform, the
Polish Ministry of Agriculture and Rural Devel-
opment developed the Strategy for Agricultural
Development (SAD) for the period of 2007-2013.
It defined the main problems and opportunities
for the development of Polish agriculture. The
prioritised measure was “to improve the efficien-
cy and profitability of farms by their modernis-
ing and changing agricultural structures” (Strate-
gia ... 2005: 3). According to the strategy, farmers’
participation in the market of agricultural prod-
ucts should also be strengthened.

Given the above strategic goals and objectives
of the structural changes in Polish agriculture re-
sulting from both the CAP and SAD, the research
was conducted on the processes occurring in
agricultural holdings: their agrarian, social, eco-
nomic and production structure. The main aim
of the study was to determine the quantitative,
qualitative and spatial nature as well as the direc-
tion of change. This article also covers the results
of field studies carried out in rural areas of East
Germany by students and researchers of the Free
University in Berlin and Nicolaus Copernicus

University in Torun, funded by the DAAD and
KAAD.

Study area, purpose and objectives of
the research

In order to capture structural changes in Pol-
ish agriculture and determine the nature and
pace of the development of agriculture, a com-
parison was made with a neighbouring country,
viz. Germany, which has a high share in the EU
agricultural production (13.1%). The selection of
East Germany for the comparative analysis was
associated with the fact that it has similar natural,
political and historic conditions. Arable land in
both Poland and Germany accounts for more than
half of the country’s surface area (Poland 59.7%,
Germany 52%). Poland and the eastern Linder of
Germany belonged to the ‘eastern bloc” states, in
different ways implementing the socialist mod-
el of agriculture which aimed to enlarge the area
of ‘socialised” farms as cooperatives and state
farms. In the former German Democratic Repub-
lic (GDR) this objective was achieved, as 94.5% of
agricultural land was in the socialised sector. The
private sector accounted for a mere 5.5%. Poland
was the only country among the eastern bloc
states (besides the former Yugoslavia) in which
78% of land was kept in private ownership. Af-
ter 1989, both Poland and the former GDR went
through a political transformation which evoked
profound changes in the structure of agriculture.
There appeared new processes of privatisation of
state and cooperative farms, so far unheard of in
the economic history of Europe (Hoffman 1993).
The unification of Germany into a single state,
part of the Socio-Economic and Monetary Union,
which took place in July 1990, launched a series
of measures to improve the economy of the agri-
cultural sector, including the adoption of a new
privatisation law and the introduction of the fi-
nancing system under the EU’s agricultural pol-
icy (Brem 2001). In Poland, the implementation
of the Common Agricultural Policy only began
with the country’s accession to the EU in 2004.
The core of the research problem is, therefore,
a complete and accurate study of differences in
the spatial structure of farms.
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Table 1. Characteristics adopted for the analysis of
spatial differences in agricultural development in
2002-2010

Sym-
bol
X, Share of agricultural land in total area (%)
Share of arable land in total agricultural land
(%)
Cereal yields in dt/ha
Potato yields in dt/ha
Oilseed yields in dt ha
Sugar beet yields in dt/ha

Cattle - livestock units per 100 ha of agricultur-
al land

Pigs per 100 ha of agricultural land
Sheep per 100 ha of agricultural land
Average size of farms in ha
Number of workers on farms of 100 ha of
agricultural land

Characteristic
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Source: own calculations based on Jasiulewicz (1998) and Rudnicki

(2010)

The time horizon of the study includes the
years 2002 to 2010. This is a period between two
censuses in agriculture. It includes the prepara-
tory stage of Polish agriculture before accession
to the European Union, i.e. the adaptation of na-
tional agricultural policy to the EU standards and
requirements (acquis communautaire) and the im-
plementation of pre-accession aid programmes
(2002-2004). Since 2004, this was the period of
start-up and implementation of the tools of the
Common Agricultural Policy.

This paper includes the following phases of
research:

1. Spatial analysis of changes in selected sub-in-
dices (X, ... X,),

2. Determination of spatial differences in the
sub-indices based on the coefficient of var-
iation (the ratio of the standard deviation of
a given feature to the arithmetic mean, ex-
pressed as a percentage) (V ), and

3. Identification of changes in the spatial distri-
bution rate of Perkal’s index and determina-
tion of the nature and pace of development
(W).

To assess the level of agricultural develop-
ment, the following groups of characteristics
were adopted:

1. A group of natural features - expressing po-
tential soil quality and the potential of the
land for crop production,

2. A group of production features - expressing
potential crop and livestock production as
well as the organisational and production ca-
pacity, and

3. A group of social characteristics - expressing
the labour force potential in agriculture.

The choice of the indicators and research area
led to the delimitation of common processes in
agriculture and to identification of new measures
designed to compensate for differences in devel-
opment (Table 1).

The above features are stimulants. Then, us-
ing Perkal’s method, a synthetic indicator of the
level of agricultural development was calculated.
The use of Perkal’s synthetic measure allowed ar-
ranging regions by a synthetic indicator, which
is a function of many variables. This method
consisted of two phases: normalisation of indi-
vidual measurements taken for testing and the
calculation of the synthetic indicator of the level
of regional development using a suitable formu-
la (Szymla 2000, Namyslak 2007). This method
allowed presenting the dynamics of change and
determining development trends of the studied
areas in subsequent periods, i.e. in 2002 and 2010.

Recent trends in the structure of
farmland use

The delimitation of recent developmental
trends in the farmland structure in Poland was
based on the time range 2004-2010. This ap-
proach resulted from a change in the definition
of utilised agricultural land and total agricultur-
al land used by the Central Statistical Office in
accordance with the Eurostat methodology (Offi-
cial Gazette No. 46, item 306).

The share of agricultural land in the total area
of the country is one of the most important in-
dicators of the extent of farming. In 2010, Agri-
cultural Census results showed that agricultural
land used for farming was 15.5 million ha, or
49.6% of Poland’s area (Uzytkowanie ... 2011).
The voivodeships with the largest share of ag-
ricultural land included Wielkopolska and Ku-
javia-Pomerania (60%), followed by Mazovia
(56.7%) and Lublin (56.4%). In 2002, the share
of agricultural land in the total area was 58.8%.
The decrease in agricultural land is due, among
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Fig. 1. Share of farmland in voivodeships in Poland and Lénder in East Germany in 2002 and 2010 (%)

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses

other things, to the exclusion of about 3,000 ha
per year for non-agricultural and non-forest pur-
poses according to the existing regulations on the
protection of agricultural and forest land (Offi-
cial Gazette, 1995). The exemption of agricultur-
al land is a permanent phenomenon related to
urban sprawl and housing, the development of
associated infrastructure, and the construction of
roads and highways. After 2006 it was noted that
the area of farmland increased slightly due to the
introduction of direct payments for agricultural
land (Fig. 1).

In 2010, the proportion of arable land varied
spatially, from over 80% in Opole (89%), Ku-
javia-Pomerania (84%) and Wielkopolska (83%)
voivodeships to less than 60% in Matopolska
(50%) and Subcarpathia (52%). Changes in arable

2002

land show increased intensification of crop pro-
duction. The increase in the share of arable land
comes at the cost of reducing the area taken up by
orchards and meadows. Changes in agricultural
land use resulted primarily from a change in the
approach to its management. Two trends can be
noted in the way agricultural land is used. On the
one hand, there was an increase in production in
areas with high-quality agricultural production
space, resulting in a significant increase in yields.
On the other hand, extensification of production
was recorded in areas with a low value of the
quality indicator. This is in line with the change
in the approach to agriculture, which is to keep
the land in good agricultural and environmental
condition, without having to implement produc-
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Fig. 2. Share of arable land in the total area in voivodeships in Poland and Linder in East Germany in 2002 and 2010 (%)
Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses
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tion functions but following the requirements of
environmental protection (Fig. 2).

Over the years 2002-2010, in the eastern
Linder of Germany the share of farmland in the
total area decreased by 1.6%, with the exception
of Saxony-Anhalt, where this share increased
by 0.2%. The land-use structure recorded an
increase in the area of arable land by 0.5%, the
largest increase being recorded in Mecklenburg,
where this area increased by 0.8%. In the other
three eastern Linder a slight decrease in arable
land area was observed.

Changes in the agrarian structure

Poland’s agrarian structure is characterised
by excessive fragmentation, which is a lot more
significant compared with East Germany. This
means that most farms cannot generate the eco-
nomic strength which would allow them to ad-
just to the new conditions of agricultural com-
modity markets in the European Union.

Historical background

In the socialist period Poland’s agricultural
economy was influenced by doctrinal factors. The
preferred model of agriculture was the socialised
one in the form of state-owned and cooperative
farms and planned agricultural production, which
in general satisfied the domestic market for food.
Industrialisation processes intensified rural-ur-
ban migration, reduced overcrowding in rural
areas, and created conditions for land concen-
tration. At the same time, however, the socialist
agricultural policy discriminated against private
large-scale farms leading to their recapitalisation
and land fragmentation. Small farms were condu-
cive to the spread of second occupations among
farmers and reduced charges for compulsory de-
liveries, the size of which was dependent on the
size of the farm. This led to an increase in the total
number of farms of up to 5 ha by 9% (1950-1960).
The introduction of “area standards” for basic
farms at 8 ha and establishing the maximum size
of a farm at 15-20 ha in the 1960s did not favour
land concentration and significantly limited the
turnover of agricultural land. In the 1970s, a num-
ber of measures were taken under the national

agricultural policy to improve the agrarian struc-
ture, such as the abolition of compulsory deliver-
ies, a reduction of the land tax, and legal chang-
es enabling granting pension benefits to farmers
(1974) in exchange for the transfer of their land
to the State Land Fund (SLF), which also allowed
transferring the farm to a successor (1977). The
SLF-controlled agricultural land was given pri-
marily to state and cooperative farms; very little
was sold to individual farmers. In the 1980s the
available farmland was primarily in use by so-
cialised agriculture (Instrumenty ... 2009). Despite
the fact that the socialised economy was favoured
and the conditions for the purchase of production
means for socialised farms were better, the num-
ber of individually held farms and the level of
land concentration in this sector remained stable.
Although in the years 1950-1989 the share of so-
cialised farms increased from 10% to 24%, private
farms remained a dominant organisational form
in Polish agriculture.

Until July 1990, the economy of East Germany
was conducted according to the principles of the
socialist economy. Individual farms were liqui-
dated together with their animal husbandry, field
bounds and access roads, which led to permanent
changes in the rural cultural landscape (Jezierska-
Thole 2010). In the years 1945-1952, a land reform
was carried out in the Soviet occupation zone (the
former East Germany). Its purpose was fragment-
ing large farms (Junker) for “refugees from the
East”, leasing the land to “new” farmers and cre-
ating garden plots (Hoffman 1993: 45). The land
reform was aimed at the owners of large farms
of over 100 ha (Brtickner 1992: 11). The right to
acquire land was granted mainly to farmers and
displaced people from the east. Their proportion
in the management of agricultural land was 42.6%
and 34.9%, respectively. During this period, the
average size of a farm was 7.8 ha. The second
phase of collectivisation took place in the years
1952-1960. The processes of land concentration
was designed to increase agricultural production
through the introduction of machinery to the pro-
duction cycle. In the first period of the formation
of cooperatives the largest group (78%) was that
of “new” farmers who received land through the
post-war land reform, and the smallest group,
that of pre-war farmers (9%).
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The next stage of the transformation of the
agrarian structure (1960-1968) was consolidation
and cooperation of farms as well as concentration
of production. Industrialisation of agriculture af-
ter the year 1968 was the last stage in Marx’s the-
ory of nationalisation. Its aim was to create large
specialised farms with intensive agricultural pro-
duction. Ownership of the land was respected,
but it was part of the salary. In this period, the
processes of land concentration, specialisation
into crop or animal production, and intensifica-
tion of agricultural production took place. The
effect was the emergence of large-scale farms
specialised in crop and livestock production
(Ahrends, Hoell 1989: 61). The state sector con-
sisted of the following units: agricultural cooper-
atives (LPG), state farms (VEG), and horticultural
cooperatives (GPG).

The unification of Germany in July 1990 into
a single state launched a series of measures to
improve the economy of the agricultural sector,
which included the adoption of a new privatisa-
tion law and the introduction of a financing sys-
tem under the EU agricultural policy. The own-
ership transformation in the new German Linder
included both privatisation and re-privatisation
of state property, as well as its municipalisation.
At the core of the privatisation of agriculture
was the implementation of political goals, i.e. the
elimination of the over-extended public sector
and adaptation of farms to the new legal rules in
force in the EU. The Privatisation and Reorgani-
sation of State-Owned Enterprises Act was issued
on 13 July 1990. Its introduction was preceded by
creating the Trust Department (Treuhandanstalt)
on 1 June 1990, which dealt with the transforma-
tion of enterprises into joint-stock companies,
and conducted privatisation and re-privatisa-
tion (Janzen, Sadler 1993). In 1989, only 10-20%
of agricultural land in the hands of cooperatives
had owners. In this situation, the then Minister
of Food, Agriculture and Forestry commissioned
the transformation of these lands into farms. As
holdings in the former GDR were large, the Min-
ister set the minimum acreage for those farms at
200 ha with an appropriate amount of livestock
(e.g. 50-100 head of cattle and 700 pigs) (Grykient
2004: 54). The acquisition of land by workers of
cooperative farms led to an increase in the num-
ber of farms of 1 to 10 ha. In the 1990s polarisa-

tion of farms occurred (as in Poland today). It
was characterised by high proportions of small
farms (2-15 ha) and very large farms (over 1,000
ha). In 1991, the average farm size was 346 ha.

Recent trends in the size of farms

In 2010, the total number of farms (over 1 ha
of agricultural land) in Poland was 1,562,605;
compared against 2002, it had decreased by 20%.
According to most experts, the improvement of
the agrarian structure is very slow because the
rate and nature of changes are multi-direction-
al. A spatial analysis of changes in the number
of farms shows that their largest decrease oc-
curred in southern Poland in Opole (32%), Slask
(30%), Subcarpathia (26.9%) and Lubuska Land
(26.6%) voivodeships, where it was accompa-
nied by an increase in the average farm size. The
smallest decrease was recorded in Wielkopolska
(11.3%), Podlasie (13.8%) and Kujavia-Pomerania
(14.7%). The average annual rate was not high
and amounted to 2.5% for the entire country.

The agrarian structure of Polish agriculture is
more fragmented than in Germany. Very small
farms of up to 5 ha, which make up 55.2% of the
total number of holdings in Poland, do not have
the conditions to use labour effectively and en-
sure an adequate income to support the owners’
families and the development of the farm. More-
over, such farms are not able to compete on the
European market. Poland’s agriculture is domi-
nated by the family ownership model, which ap-
plies to holdings possessing 90% of agricultural
land. To a large extent, small farms in Poland act
as a life buoy in the event of loss of other sourc-
es of income. On the other hand, land ownership
brings social prestige and is a good investment
(Jezierska-Thole 2012).

In 2010, the average area of agricultural land
owned by Polish farms was 9.8 ha, but varied
spatially: from 3.8 ha in Matopolska and 4.4 ha
in Subcarpathia to 29.8 ha in West Pomerania
and 23.7 ha in Warmia-Mazuria. In comparison
with 2002, the average farm size in the country
increased by 1.4 ha.

Changes in the average farm size by acreage
group show an increase by 0.1 ha in the case of
small farms (1 to 5 ha). A decrease in the aver-
age size of an agricultural holding was observed
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Fig. 3. Average farm size in 2002 and 2010 (ha)

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses

in the case of large farms of over 50 ha (by 48.1
ha) and those from 20 to 50 ha (by 0.8 ha). Since
a vast majority of agricultural land is in the hands
of small and medium-sized farms, Poland’s agri-
culture is characterised by low labour and capital
productivity. It is therefore necessary to continue
land concentration processes leading to the emer-
gence of a distinct group of farms able to compete
with EU agriculture (Fig. 3).

In 2010, the largest group of farms (55.2%)
was that of units with 1-5 ha agricultural land.
Compared against 2002, there was a decrease in
their proportion by 3.5%. The largest increase, by
1.3%, occurred in the share of farms from 20 to 50
ha. The share of large farms over 50 ha increased
by 0.7%, of those of 5-10 ha - by 0.68%, and those
of 10-20 ha - by 0.75% (Fig. 4).
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Fig. 4. Changes in the share of farms (of more than 1 ha) in
the particular size groups in Poland in 2002 and 2010 (%)
Source: authors” own calculation based on 2011 data from rural
areas in Poland and 2002 and 2010 Agricultural Censuses

A spatial analysis of the percentage of farms in
each acreage group by voivodeship shows large
spatial variations. In 2010, the largest proportion
of small farms (1-5 ha of arable land) - over 80%
- was recorded in Malopolska and Subcarpathia.
A relatively high proportion of small farms was
recorded in Silesia (77.5%). Their smallest share
was recorded in the northern voivodeships of
Podlasie (30.1%), Kujavia-Pomerania (32.1%), Po-
merania (37.7%), and Wielkopolska (38.4%).

The second largest group of farms was that
of those from 5 to 10 ha (22.5%), most of them
located in central voivodeships of Poland: £.6dz
(30.5%), Mazovia (28.5%) and Lublin (27.8%). In
the group of medium-sized farms (10-20 ha) the
highest share was recorded in the belt of north-
ern voivodeships: Podlasie (28.9%), Kujavia-Po-
merania (25.2%), Warmia-Mazuria (25.6%), and
Wielkopolska (23.5%). Their share was 23.5%,
while that of large farms (20-50 ha) was 6.2%.
The highest proportion of large farms was re-
corded in the northern belt: Warmia-Mazuria
(19.4%), Kujavia-Pomerania (14.9%) and Podla-
sie (13.9%), and in Opole voivodeship (14.6%) in
southern Poland. In the group of very large farms
(over 50 ha) the highest share was recorded in
the former Prussian partition, and in the regions
of a large proportion of socialised agriculture in
the previous period, i.e. West Pomerania (9.8%),
Warmia-Mazuria (7.1%), Lubuska Land (6.1%),
Pomerania (4.8%) as well as Opole (5.0%) and
Lower Silesia (4.4%).

The changes in the agrarian structure of farms
in East Germany had a different character be-
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cause of its different economic conditions in the
late 1980s. In the former East Germany this struc-
ture was dominated by large-scale cooperative
and state-owned farms, while private farms ac-
counted for a small share, viz. 5.5% of the total
area. In 2010, the number of farms in the eastern
Linder of Germany was 24,455. Compared against
2002, it decreased by 18.7%. A spatial analysis of
changes in the number of farms shows that the
largest decline occurred in Thuringia - by 27.8%,
and Saxony - by 22.7% (Fig. 5). At the same time,
these Linder recorded the fastest growth in the
average size of agricultural holdings (by 37% and
29%, respectively).

The overall decline in the number of farms in
East Germany was accompanied by an increase
in their average size from 185 ha in 2002 to 227
ha in 2010, i.e. by 23%. The highest average farm
size is still recorded in Mecklenburg (285 ha) and
Brandenburg (278 ha), and the smallest in Saxo-
ny (145 ha). In 2010 the largest group of agricul-
tural holdings (37.8%) included very large farms
(over 50 ha). Another group consisted of medi-
um-sized farms (10-20 ha) (12.4%). The share of
small farms in the total number of holdings ac-
counted for only 9.0%. The proportion of farms
by size group was inversely proportional to their
share in Poland (Fig. 5).

A comparative analysis of changes in the share
of farms in each area group in Poland and East
Germany over the years 2002-2010 shows many
similarities. The largest decrease was recorded in
the group of small farms, although in Germany
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Fig. 5. Changes in the share of farms (of more than 1 ha) in
the particular size groups in Germany in 2002 and 2010 (%)
Source: authors” own calculation based on German 2011 data and
Polish 2002 and 2010 Agricultural Censuses

the drop was steeper and amounted to 17.3%.
A large decline in the number of German farms
also resulted from a change in the definition of
a farm in the agricultural census: it covered farms
of 5 ha and over. Smaller farms (2-5 ha) were in-
cluded in the census under specific conditions,
e.g. if they conducted animal husbandry (50 pigs,
10 livestock units of cattle) (Situationsbericht 2012:
92).

Recent trends in crop and livestock
production

As a result of the implementation of the Com-
mon Agricultural Policy, there has been a change
in land use and in the direction and volume of
agricultural production in Poland. Changes in
crop and livestock production were determined
on the basis of the yields of major crops and live-
stock density. A comparative analysis of the sown
area in Poland in the years 2002-2010 shows two
trends. Total sown area decreased from 10.8 mil-
lion ha to 10.4 million ha. The decrease was main-
ly recorded on very small farms (51.6%), while it
grew for large farms of 30-50 ha (14%) and very
large ones of over 50 ha (18%) (Raport ... 2010).

Favourable meteorological conditions occur-
ring during the growing season and the increase
in the sown area of major agricultural crops re-
sulted in higher yields despite lower consump-
tion of fertilisers (Obszary ... 2011). In the years
2002-2010 there was an overall increase in agri-
cultural yields of the main crops. The growth in
total cereal yields (9%) was the highest. In terms
of the spatial distribution, the highest yield was
reached in voivodeships where large farms dom-
inated, i.e. Opole (51 dt/ha), Lower Silesia (47 dt/
ha), West Pomerania (44 dt/ha), and Warmia-Ma-
zuria (41 dt/ha). The lowest yield was recorded
in those with a fragmented agrarian structure,
i.e. Swietokrzyska Land (26 dt/ha), Podlasie (29
dt/ha), and Mazovia (28 dt/ha). Yields were 6%
lower in two voivodeships: Swietokrzyska Land
and Silesia (Fig. 6).

Different development trends were noted
in rape crops. On the one hand, an increase in
yields was recorded in 10 voivodeships, includ-
ing Lubuska Land where it increased from 16
to 23 dt/ha, i.e. by 42%. On the other hand, six
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Fig. 6. Cereal yields in Poland and East Germany in 2002 and 2010 (dt/ha)

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses

voivodeships recorded reduced yields, includ-
ing Silesia from 23 to 18 dt/ha (-23%). Similar
development trends were noted in potato crops,
where a decline occurred in six voivodeships, e.g.
in Matopolska from 184 to 146 dt/ha (-21%). The
largest increase in the yield was recorded in Lu-
blin voivodeship, from 189 to 266 dt/ha (41%).
A comparative analysis of Polish and German
yields shows large disparities. The largest dif-
ferences occur in total cereal yields: the average
for Poland (36 dt/ha) amounts to a mere 54% of
the average for Germany (67 dt/ha). The highest
yield obtained in Opole voivodeship (51 ha/dt)
is the lowest value recorded in Germany in the
federal state of Brandenburg (50.8 dt/ha). The
second largest value, recorded in Lower Silesia
(48 dt/ha), was the lowest in Brandenburg (48

2002

dt/ha) in 2002 (Fig. 7). Such wide disparities
result from the fragmented agrarian structure,
a decreased level of fertilisation, and the use of
less efficient seed, but also from different soil
and climatic conditions. A similar situation was
observed in potato yields, where the average
value for Poland (212 dt/ha) accounted for 53%
of the mean for Germany (399 dt/ha). The max-
imum yield in Opole voivodeship (251 dt/ha)
represents 63% of the average yield in Germany.
A smaller difference was reported in the sugar
beet yield, where the national average in Poland
(468 dt/ha) accounts for 76% of the German fig-
ure (616 dt/ha). The highest value in Poland (539
dt/ha), recorded in Lower Silesia, is higher than
the lowest value obtained in Mecklenburg (527
dt/ha) (Table 2).

[l<s50 [J50-100 [EE100-200 B> 200

Fig. 7. Pig population per 100 ha of agricultural land in Poland and East Germany in 2002 and 2010

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses
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Table 2. Dynamics of change in the yields of the main crops in Poland and East Germany

Linder / Voivodeship | Cereal vield (dt/ha) | Potato yield (dt/ha) Suga(yt’;ﬁg’ L Oﬂ(sgte/dhz‘)eld
2002 2010 2002=100 | 2002 | 2010 | 2002=100 | 2002 | 2010 | 2002=100 | 2002 [ 2010 [ 2002=100
Brandenburg 48 | 51 105 301 | 321 106 493 | 566 115 26 | 37 144
xzrciler‘burg"vorpom" 65| 67| 103 | 362 313 86 | 488|527 108 | 32| 40| 126
Saxony 56 | 64| 114 | 349|397| 114 | 554 | 656 | 118 | 28| 39 | 136
Saxony-Anhalt 60 | 70 | 117 | 405| 413| 102 | 505 591| 117 | 27 | 41| 152
Thuringia 59 | 63| 106 | 396 | 370 93 | 544|615 113 | 29| 38| 129
Lodz 27| 31| 115 | 176|210| 119 | 365 421| 115 | 22| 24 | 106
Mazovia 26| 28| 108 | 183|219| 120 | 439 449| 102 | 22| 19 86
Matopolska 31| 31| 100 | 184 | 146 79 | 438 | 283 65 | 24 21 86
Silesia 34 | 32 94 | 204 | 172 84 | 506 | 452 89 | 23| 18 78
Lublin 30| 32| 105 | 189| 266 | 141 | 433|479 111 | 23| 22 98
Subcarpathia 31| 32| 101 | 203 188 93 | 434 381 88 | 19| 22| 115
Podlasie 24| 29| 120 | 185 203| 110 | 372 472| 127 | 19| 24| 123
Swietokrzyska Land 28 | 26 94 168 | 164 98 436 | 516 118 21 | 24 112
Lubuska Land 30 | 36| 122 | 213 202 95 | 490 535| 109 | 16| 23| 142
Wielkopolska 35| 38| 108 | 198 231| 117 | 471 490| 104 | 21| 24| 115
West Pomerania 35 | 44 | 125 | 219 232| 106 | 428 459 | 107 | 21 | 26 | 124
Lower Silesia 44 | 47 | 107 | 216 | 207 96 | 413539 | 131 | 22| 21 95
Opole 46 | 51| 110 | 225 251 112 | 433|499| 115 | 25| 24 96
Kujavia-Pomerania 36| 38| 106 | 204|229| 112 | 455|479 105 | 25| 29 | 113
Pomerania 34| 37| 107 | 246 246| 100 | 507 514| 101 | 20 | 23 | 116
Warmia-Mazuria 31 41 133 193 | 233 121 466 | 518 111 20 | 21 107

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses

Over the analysed period, Poland recorded
a decrease in pig population per 100 ha of agri-
cultural land from 94 to 87 units (-7%). For com-
parison, in Germany during the same period pig
density increased from 154 to 161 units (5%).
A similar trend of growth was observed in five
voivodeships in Poland: £.6dZ, Silesia, Wielkopol-
ska, Podlasie, and Swietokrzyska Land (growth
by 6 to 11%). The highest pig density was record-
ed by Wielkopolska (269 units/100 ha) and Ku-
javia-Pomerania (165 units/100 ha). However, in
Lower Silesia, Lubuska Land, West Pomerania
and Subcarpathia pig density did not exceed 50
units per 100 ha of agricultural land. The average
density for Poland constituted half of the average
density for Germany, but was higher than the av-
erage for East Germany (78 units/100 ha) (Fig. 7).

An opposite trend was observed in the case
of changes in cattle units per 100 ha of agricul-
tural land. In the years 2002-2010 cattle density
in Poland increased from 28 to 33 cattle units per

100 ha (19%), while in Germany a decrease was
recorded in all the regions, from 82 to 76 cattle
units per 100 ha (-8%). In Poland, only three
voivodeships recorded a downward trend: Sub-
carpathia (-23%), Matopolska (-7%), and Lower
Silesia (-6%). The highest cattle density, record-
ed in Podlasie (82 units/100 ha), was higher than
the average for Germany and twice as high as the
average for the east German Linder (44 units/100
ha). The average value of cattle units per 100
ha for Poland constituted 78% of this value for
Germany. For 10 years sheep density in Poland
remained at the same level (2 units/100 ha) and
was only 15% of that for Germany. The highest
value of sheep density noted in Matopolska (11
units/100 ha) was equal to the East German av-
erage. At the same time, all the eastern states of
Germany noted a downward tendency in the
sheep population, while in Poland a decrease
was recorded in only five voivodeships.
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Change in the level of agricultural
development

The analysed factors have a different range
and spatial distribution. The highest and the
lowest values of the analysed parameters are pre-
sented in Table 3.

In 2010, the maximum values were usually
recorded in Kujavia-Pomerania, Opole and West
Pomerania, and the minimum ones in Matopol-
ska. In the years 2002-2010 there was an increase
of the maximum values, except for features X,
and X,, which means that the production capaci-
ty of individual voivodeships grew. At the same
time, the minimum value of six of the analysed
parameters decreased, indicating a widening de-
velopmental gap between the analysed admin-
istrative regions. In East Germany there was an
increase in both maximum and minimum values,
which indicates an increase in agricultural pro-
ductivity and the levelling of differences in the
development of the east German Lénder. In 2010,
the maximum values were reached four times by
the Land of Saxony-Anhalt, and minimum ones -
by Mecklenburg,.

In 2010, the highest value of the coefficient of
variation V , both in Poland and East Germany,
was observed for feature X,, which shows a con-
siderable variation in the value along the string.
In Poland, the standard deviation for five charac-
teristics is more than 50% of the arithmetic mean,
which indicates a very high spatial variation of
the following features: livestock density (X,, X,,
X,), average farm size (X), and employment
in agriculture (X ). These figures also point to
large disparities in the development of individ-
ual regions. In East Germany spatial variation
coefficients (V< 28%) were considerably small-
er, indicating insignificant spatial differences in
the analysed parameters and relatively uniform
development of the eastern regions of Germany.
A comparative analysis of the coefficients of spa-
tial variation (V) in Poland showed an increase
in all the investigated features, with the largest
recorded for X,. This situation indicates deepen-
ing polarisation of the regions in terms of agricul-
tural development. In East Germany, however,
a slight increase in the V  values of six features
was observed and a decrease in the other five.
This means that the studied set of territorial units

Table 4. Coefficient of spatial variation (%) in Poland
and Germany

. Coefficient of spatial variation (V)
V;]I‘ﬂl_ Poland East Germany
> 72002 [ 2010 [ 2002=100 | 2002 | 2010 | 2002=100
X, 1431|1788 125 10.54 | 10.04 95
X, 8.29 | 16.5 199 419 | 3.88 93
X, 118.09 19.61 108 10.8 | 11.55 107
X, 110.07 |15.46 153 11.45|12.31 107
X, 9.09 |13.84 152 5.84 | 8.23 141
X, ]11.06 |11.53 104 8.49 | 3.74 44
X 61.01 | 70.03 115 25.79 | 25.84 100
X, 142.07 |55.07 131 20.13 | 21.8 108
X, |55.78|57.23 103 30.92 | 24.84 80
X, |55.52]|56.47 102 29.86 | 27.4 92

Source: authors” own calculation based on German 2011 data and
Polish 2002 and 2010 Agricultural Censuses

is relatively little differentiated spatially (Table
4).

In order to analyse differences in agricultur-
al development, the variables were standardised
and Perkal’s synthetic indicator (W) calculated
as an average of the eleven standardised features.
On the basis of the W, value three types of agri-
culture were distinguished:

I type - progress (W, > 0.25)
II type - stagnation (-0.25 < W, < 0.25)
III type - regression (W, < -0.25)

Type I units, compared against the average
rate of change, showed a tendency to progress
(difference of W, values > 0.25). In 2010 in Poland
there were five such voivodeships, or 31.2% of
their total number. They were characterised by
high values of the sub-indices used to analyse the
level of agricultural development. The highest
values (W, > 0.60) were reached by Wielkopol-
ska (0.76), Kujavia-Pomerania (0.75) and Opole
(0.68). High rates (W, > 0.25) were recorded in
the north-western voivodeships, viz. Pomerania
(0.30) and West Pomerania (0.29).

Type II units are characterised by stagnation
(difference of the values of -0.25 < W, <0.25),
which indicates an intensity of changes similar
to average, showing either little progress or re-
gression. In this group there were seven voivode-
ships, or 43.7% of their total number.

Type III units are those which, in comparison
against the average rate of change, showed a ten-
dency to regress (difference of the values of W,
< 0.25). In 2010, the regressive nature of changes
in agriculture was recorded in the voivodeships
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Fig. 8. Types of agricultural development in Poland and East Germany
type I - progress (W, > 0.25), type II - stagnation (-0.25 < W, <0.25), type III - regression (W, < -0.25)

Source: authors” own calculation based on German 2011 data and Polish 2002 and 2010 Agricultural Censuses

located in the eastern and south-eastern parts of
the country. The lowest value (W, < -0.50) was
observed in two voivodeships: Silesia (-0.57)
and Swietokrzyska Land (-0.51), mainly due to
a low value of the sub-indices characterising crop
yields and livestock quantity (Fig. 8).

In the years 2002-2010, the number of voivode-
ships with a tendency to progress (type I) grew.
However, the number of provinces showing ev-
idence of regression had not changed, although
two voivodeships, Matopolska and Silesia, shift-
ed from the state of stagnation (type II) to that of
progress (type III), mainly due to a decline in the
values of their sub-indices X, X, X,, X,, X,. Pod-
lasie and Lubuska Land moved from the state of
regression (type I) to stagnation (type II). Their
new position was primarily due to growth in
crop and livestock production.

An analysis of spatial diversity based on Per-
kal’s index shows large variations in East Germa-
ny. The majority of Linder (60%) shows the sec-
ond type of development, that is stagnation. The
highest W, value was recorded in Saxony-Anhalt
(0.57) due to the maximum values of its sub-in-
dices X,, X,, X,, X,. At the same time, this prov-
ince is characterised by the progressive nature of
development (type I). The lowest W, value and
a regressive nature of development was record-
ed in Brandenburg (-0.67), due to the minimum
values of its sub-indices X, X,, X.. In the years
2002-2010 the share of the federal states in the
particular types of development did not change.
The fact that Thuringia changed its position from

progress (type I) in 2002 to stagnation (type II)
was compensated by Saxony-Anhalt shifting
from the state of stagnation (type II) to that of

progress (type I).

Conclusions

The study allowed determining the nature,
pace and direction of change. The above analysis
shows that in the period from 2002 to 2010 there
were profound changes in Polish agriculture.
They were mainly determined by the adjustment
of the national agricultural policy to the acquis
communautaire and resulted from implementing
pre-accession assistance programmes (up to 2004)
and then those of the Common Agricultural Poli-
cy. On the one hand, the above-mentioned activ-
ities intensified specialisation and modernisation
processes in Poland’s agriculture, the best exam-
ple of which is the increase in the average size
of an agricultural holding and growth in farming
productivity. On the other hand, in many areas
production extensified, reducing the pressure on
the environment.

On the basis of Perkal’s synthetic index, the
voivodeships were delimited as those in a pro-
gressive and a regressive stage of development.
Large disparities in the levels of development
of individual regions were recorded. A spatial
analysis of the selected sub-indices showed an
increase in the maximum values and a decrease
in the minimum ones. The minimum values
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were mainly recorded in the southern and east-
ern voivodeships, and the maximum values, in
the western and northern ones. At the same time,
there was an increase in the sub-indices, which
indicates an increase in the level of crop and live-
stock production in the individual voivodeships.
The values of the indicators characterising crop
production account for around 60% of those re-
corded in the East German Linder. The size of
livestock production is more diverse and ranges
from 17% (sheep density) to 112% (pig density).
Over the analysed period, the ranking
changed for Podlasie and Lubuska Land, which
moved up to the state of stagnation (type II), as
well as for Malopolska and Silesia, which moved
down to the state of regression (type III). West
Pomerania moved up to type I, mainly due to in-
creased crop production in its area. Between 2002
and 2010 the range of variation and the degree
of spatial dispersion of sub-indices changed, in-
dicating a deepening of polarisation processes in
Poland’s agriculture. This situation runs counter
to the European Union’s basic assumptions of
sustainable development, which aim at reducing
the scale of inter-regional disparities. The results
of this study indicate the need to take action to
support the development of regional agriculture.
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