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The spatial structure of  agricultural holdings 
in  EU  countries is highly diversified. According 
to the General Agricultural Census conducted in 2010, 
in  countries with the highest rate of  fragmentation 
of holdings, such as Romania, Bulgaria, Hungary, and 
Portugal, the smallest holdings [up  to  5  ha of  agri-
cultural land (AL)] constituted over 70% of  all hold-
ings in  a given country, whereas the largest holdings 
(at least 50 ha AL) constituted less than 5%. In the coun-
tries with the best holdings structure, such as  Den-
mark, Germany, and the United Kingdom, the  share 
of the smallest holdings did not exceed 10% (they took 
up no more than 1% of  AL area in  a given country), 
while the biggest holdings constituted over 30% of all 
holdings in a given country (ca. 80% AL area).

Significant changes took place between 2010 
and 2016: the total number of  holdings in  the EU 
dropped by  13%, which was mostly due to  the de-
crease in the number of holdings up to 5 ha. In oth-

er groups, the changes were smaller. These changes 
are constantly monitored, in  particular in  the con-
text of CAP, but also in terms of the competitiveness 
of  larger holdings in  particular, thus the numerous 
studies on  the  subject (Smutka et  al. 2019; Bożek 
et al. 2018; Szabo et al. 2018; Czyżewski and Smędzik-
Ambroży 2017; Janovska et  al. 2017; Popescu et al. 
2016). The  changes in  the  number of  holdings also 
affected the spatial structure in particular countries, 
but  to  a  highly varied extent. The  problem of  diver-
sity of  the studied countries is  important in  terms 
of research, as well as in terms of the objectives of de-
velopment policy, cohesion policy, and  the increase 
in the international competitiveness of the EU agricul-
ture (Hampl 2020; Smutka 2018), meeting the sustain-
able development requirements as  well (Savickienė 
and Miceikienė 2018). Therefore, conducting analysis 
of the phenomenon is reasonable. The aim of the pa-
per is to determine the scale and direction of changes 
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and the level of  diversification of  spatial structure 
in the European Union between 2010 and 2016, using 
the typological groups approach. Based on the fuzzy 
classification method, 4  typological groups of  coun-
tries with a similar spatial structure of  holdings and 
high intergroup diversity were distinguished. The dy-
namics of changes in the number of holdings in par-
ticular countries per typological group was presented. 
The changes in the composition and structure of typo-
logical groups in  the studied period were compared. 
It was examined whether the distance between groups 
decreased or, to the contrary, the disproportions grew.

MATERIAL AND METHODS

The analysis was conducted based on Eurostat data 
presenting the results of  structure analysis of  agri-
cultural holdings in  EU  countries in  2010 and 2016. 
The 2010 data were gathered during the General Ag-
ricultural Census (Eurostat 2013)1, while the 2016 data 
were gathered during the last sample survey (Eurostat 
2019)2. The holdings were divided into the following 
groups: up to 5 ha of agricultural land (AL), 5–20 ha, 
20–50  ha, and over 50  ha. The advantage of  the size 
criterion is  the ease of  use and universality all over 
the world. However, for example, in addition to farm-
land sizes, another factors, such as  type of  farm em-
ployment (full time and/or part time), farm income 
and sales value, degree of specialization may also be in-
cluded (Guiomar et al. 2018).

Countries were grouped using fuzzy classification, 
which was then transformed into classic classifica-
tion.  In  classic classification, the inclusion of  a given 
object in a given class is determined using a zero-one 
variable, whereas in fuzzy classification, a continuous 
variable is used. They are the so-called membership 
functions that take the values from the [0,1]  interval 
(Zadeh 1965).

The problem of  fuzzy classification can be formu-
lated as follows.

One assumes that there is a set Ω consisting of n ob-
jects (countries, in this case): 1 2, , ..., .nP P P  These objects 
are described by r values of the variables: 1 2, , ..., rX X X  
(in the paper, Xl  means the share of  the  number 
of holdings from the lth spatial group in the total num-

ber of  holdings in  a given country). On the Ω  set, 
one has to  determine the family of  fuzzy classes: 

( )1 2, , ..., 1KS S S K n< < , so that the following condi-
tions are met:

1. ( ) ( )0 1 1, ..., ; 1, ...,
jS if P i n j K≤ ≤ = = ;

where: ( )
jS if P  is the degree of membership of the Pi object 

in class jS .

2. ( ) ( )
1

1 1,...,
j

K

S i
j

f P i n
=

= =∑ ;

3. Objects for which the degrees of  membership 
in  the  same class are high are very similar, whereas 
the objects for which the degrees of membership in dif-
ferent classes are high are not similar.

Thus, creating a fuzzy classification involves assign-
ing to each object iP ∈Ω such as:
( ) ( ) ( ) ( )( )1 2

, ,...,
Ki S i S i S if P f P f P f P=  vector that Condi-

tions (1–3) are met.
There are several methods of  creating a fuzzy clas-

sification (Jajuga 1984). In  this paper, the iterative 
method using the notion of  a fuzzy centre of  grav-
ity was used. In  this method, the values of  degrees 
of membership of particular objects in particular class-
es is changed in subsequent iterations. The procedure 
is continued until the values stop changing significantly.

The fuzzy classification obtained this way was 
then transformed into classic classification, assum-
ing that the object Pi belongs to the class (typological 
group) Sj, when:

( ) ( )max
j lS i S il

f P f P= 	 (1)

The presented method of  classification of  multidi-
mensional objects is useful in spatial-temporal analysis 
of the spatial structure of agricultural holdings (Bożek 
2016). It allows for the objective separation of groups 
of  countries similar in  terms of  analysed structure, 
as well as synthetic and accurate presentation of a giv-
en phenomenon in time (with relatively small input in-
formation loss).

For each typological group, the mean values of  in-
dicators (elements) of  the spatial structure of  hold-
ings, i.e. the centre of gravity of the group (lth element 
of the centre of gravity of i group is the arithmetic aver-

1In 2010, the General Agricultural Census was conducted in all EU countries. The definition of agricultural holding 
was unified, which allows for data comparison.
2The farm structure survey was carried out in 2016 throughout the EU, and its primary purpose was to obtain the data 
necessary to evaluate and shape the tools of the Common Agricultural Policy (Eurostat 2019), Farm Structure Survey 
2016 – Main Results. It should be noted that the results of the sample survey may be subject to error.
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age of  l elements of the objects belonging to  i group) 
were designated. To evaluate the differences between 
the structures of the distinguished groups, intergroup 
distances were set. The intergroup distance meas-
ure was taken to be the distance between the centres 
of gravity of the groups, calculated using the following 
formula:

* *

1

1
2

r

ij il jl
l

v a a
=

= −∑ 	 (2)

where: vij – distance between the ith and jth groups * ;ila  
*
jla  – the lth element of the centre of gravity of the ith and 

jth groups, respectively.

It takes its values from the [0,1] interval. The higher 
its value, the more group structures differ. Determin-
ing the distance between the groups at the beginning 
and end of the studied period allows for the observa-
tion of the trends of changes – an increase or decrease 
in differences between groups.

To determine the degree of  changes in  the struc-
ture in  a certain period, the following measure was 
used (Kukuła 1989): if α is a share structure analysed in 

0, 1, ...,t n=  time, consisting of r elements,
i.e. a matrix [ ]( )0, 1, ..., ; 1, ...,tk t n k r= =

α  is given,
where:

1
1 and 0 1; 0,1,..., ; 1,2,..., ,

r

ti ti
i

t n k r
=

α = ≤ α ≤ = =∑
then:

( )
1

, 2

r

tk t k
k

t tv
−τ

=
−τ

α −α
=
∑

	 (3)

defines the degree of  structure changes in  the pe-
riod from t − τ  to  t. This measure takes its values 
from the [0,1] interval. Its high value indicates signifi-
cant changes in the structure. In particular, vn0 allows 
for comparison of the initial structure t = 0 to the final 
structure t = n.

RESEARCH RESULTS

In 2016, the spatial structure of agricultural holdings 
in EU countries is highly diversified, as shown in Ta-
ble 1, presenting the structure of agricultural holdings 
(EU-15 and EU-12 countries were grouped separately). 
The biggest difference is 87.8  percentage points (pp.) 
and concerns the share of the smallest holdings: from 
4%  in Finland to  91.8%  in Romania, while the mean 
share of  these holdings in  the EU  is  42.9%. Holdings 

of  5–20  ha constitute between 7.1%  in  Romania and 
45.5%  in Sweden, while the average is 28%. High dis-
proportions are visible also in  the share of  holdings 
of  20–50  ha (from  0.5% in  Romania to  38.6% in  Ire-
land) and over 50 ha (from 0.5% in Romania to 41.3% 
in  France) (Table  1). These numbers are far from 
the average values for EU countries, which are 14.3% 
and 14.8%, respectively.

This is why it is necessary to distinguish typological 
groups composed of countries with a similar structure 
of holdings.

Countries were grouped based on the fuzzy classi-
fication method (two countries were excluded: Malta 
and Luxembourg). This was due to their small number 
of holdings, deviating significantly from the remaining 
countries). Calculations were made using an  original 
computer program that establishes the centres of grav-
ity of clusters for a given set of multidimensional ob-
jects and calculates the values of function of member-
ship of particular objects in these clusters3.

Based on these calculations, 4  groups of  coun-
tries were distinguished. For each group of countries, 
the average shares of farms from particular area groups 
were calculated, as  well as  measures of  intra-group 
diversity: standard deviation (Std.) and coefficient 
of  variation  (V). Their composition and characteris-
tics are presented in Table 2. The highest fragmenta-
tion of  holdings is  characteristic of  group  I, which 
encompasses 6  countries, where the smallest hold-
ings (up  to 5 ha) are dominant and constitute on av-
erage  82.4% of  the  total number of  holdings in  these 
countries. The biggest holdings, the  area of  which is 
at least 50 ha, are scarce – only 2.5%.

In group II (7 countries), holdings up to 5 ha are less 
popular than in  group  I – 57.5% on average. Hold-
ings of 5–20 ha constitute almost 30% of all holdings, 
and big and very big holdings constitute 7.3% and 6%, 
respectively.

Group III is the smallest. It is composed of 3 coun-
tries, the structure of  which is more favourable than 
that of the former two groups. The percentage of hold-
ings up to 5 ha is 32.6% and the share of big and very big 
holdings is 16.4% and 11.6%, respectively.

Group  IV is the biggest and includes 10  countries 
with the best spatial structure (9  EU-15 countries 
and the Czech Republic), where holdings over 20  ha 
dominate. In  2016, 64% of  holdings on average had 
an  area of  20–50  ha and over 50  ha: 25.3% and 29%, 

3The C++ program calculates the values of the function of objects belonging to fuzzy classes, according to the algorithm 
presented in the paper Bożek and Bożek (2011).
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respectively. The percentage of  holdings up to  5  ha 
is the  lowest at 12.3%. It should be noted that in  this 
group only the  Czech Republic is  a  post-socialist 
state. Ludek Homolac and Karel Tomsik (Homo-
lac and  Tomsik 2016) presented the  description and 
course of the adopted reprivatisation model in Czech 
agriculture from 1990 to 2015.

A graphic of  the structure of  the groups is shown 
in Figure 1.

Groups I  and  II are the most diversified internally 
in  terms of  percentage of  holdings of  at least 50  ha 
(V  =  0.69), while group  IV is the most diversified 
in terms of the share of holdings up to 5 ha (V = 0.53). 
The main factor determining the division into groups 
is the percentage of holdings up to 5 ha.

Between 2010 and 2016 the number of  agricultur-
al holdings in  the EU changed drastically, as  shown 
in  Table  3. Analysing these changes, one may no-
tice the high pace of  decrease in  the number of  all 
holdings. The total number of  holdings in  the en-
tire  EU dropped by  1  547.2  thousand, i.e.  by 13%. 
This is mostly due to the decline in the smallest hold-
ings, up  to  5  ha  AL, the number of  which decreased 
in the entire EU by 1 455.8 thousand (17%). The chang-
es in the remaining groups of holdings were relatively 
small, so in Table 3 changes in absolute terms are pre-
sented only for the smallest holdings.

The number of holdings decreased in all EU countries 
apart from the Czech Republic and Slovakia, where 
it increased slightly, by 3.6 thousand (16%) and 1.2 thou-

Table. 1. Structure of agricultural holdings in EU countries in 2016

Country Total number of holdings 
(thousands)

Area of holdings in agricultural land (AL; %)
up to 5 ha 5–20 ha 20–50 ha ≥ 50 ha

EU (26) 10 467.8 65.6 20.4 7.1 6.9
Austria 132.5 31.0 37.4 23.1 8.5
Belgium 36.9 13.9 30.6 30.2 25.3
Denmark 35.1 4.4 39.3 20.9 35.3
Finland 49.7 4.0 33.0 33.0 30.0
France 456.5 24.3 18.2 16.3 41.3
Germany 276.1 8.6 36.7 24.1 30.6
Greece 685.0 77.3 18.4 3.4 0.9
Ireland 137.6 7.4 36.0 38.6 18.0
Italy 1 145.7 61.9 26.1 7.8 4.1
Netherlands 55.7 20.2 28.7 29.7 21.5
Portugal 259.0 71.5 19.3 5.0 4.2
Spain 945.0 51.6 26.8 10.8 10.8
Sweden 62.9 10.5 45.5 19.3 24.7
United Kingdom 185.1 10.2 29.3 21.9 38.6
Bulgaria 202.7 82.6 8.5 4.1 4.8
Croatia 134.5 69.5 22.0 4.7 3.8
Cyprus 34.9 89.6 7.7 1.7 1.0
Czech Republic 26.5 18.7 36.4 17.9 27.0
Estonia 16.7 31.6 37.1 13.7 17.7
Hungary 430.0 81.4 11.1 3.8 3.7
Latvia 69.9 35.2 43.5 12.5 8.8
Lithuania 150.3 50.0 34.7 8.1 7.2
Poland 1 410.7 54.3 36.1 7.2 2.4
Romania 3 422.0 91.8 7.1 0.5 0.5
Slovakia 25.7 55.7 23.8 7.5 13.0
Slovenia 69.9 59.5 34.7 4.9 0.9
Mean shares – 42.9 28.0 14.3 14.8

Source: Own calculations, based on Farm Structure Survey 2016 – Main Results (Eurostat 2019)
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sand (5%), respectively. The biggest changes took place 
in countries where holdings are the most fragmented. 
In absolute terms, the biggest decrease was observed 
in Italy (475.3 thousand), Romania (437 thousand), Bul-
garia (167.3 thousand), Hungary (147 thousand), Cro-
atia (98.8  thousand), and Poland (96.3  thousand). 
In line with the rest of the EU, it was due to the decline 
in  the  smallest holdings (up  to  5  ha). The dynamics 
of the decrease in the number of the smallest holdings 
(up to  5  ha) were diverse: the  greatest was observed 

in Bulgaria (51%), Croatia (48%), Hungary (30%), and 
Lithuania (36%), whereas in Romania their number de-
creased by 13% and in Poland by 8%. These dynamics 
indicators show not only the rate of decline, but also 
that the percentage of  the  smallest holdings was left 
in  the aforementioned countries, which may suggest 
the future direction of changes.

As a result of the decrease in the number of holdings, 
the structure indicators in  particular countries also 
changed, as shown in Table 4. The direction of changes 

Table 2. Composition of typological groups of EU countries; mean values and dispersion of spatial structure indi-
cators in the groups

Specification
Spatial groups in agricultural land (AL)

up to 5 ha 5–20 ha 20–50 ha ≥ 50 ha
Group I
Mean (%) 82.4 12.0 3.1 2.5
Std. 6.9 5.0 1.5 1.7
V 0.08 0.42 0.49 0.69
Group II
Mean (%) 57.5 29.2 7.3 6.0
Std. 6.2 5.4 1.9 4.2
V 0.11 0.19 0.26 0.69
Group III
Mean (%) 32.6 39.3 16.4 11.6
Std. 1.9 3.0 4.7 4.3
V 0.06 0.08 0.29 0.37
Group IV
Mean (%) 12.3 33.4 25.3 29.0
Std. 6.5 7.0 7.0 7.2
V 0.53 0.21 0.28 0.25

Group I – Bulgaria, Cyprus, Greece, Portugal, Romania, Hungary; group II – Croatia, Spain, Lithuania, Poland, Slovakia, 
Slovenia, Italy; group III – Austria, Estonia, Latvia; group IV – Belgium, Czech Republic, Denmark, Finland, France, 
Ireland, Netherlands, Germany, Sweden, United Kingdom; Std. – standard deviation; V – coefficient of variation
Source: Own calculations

Figure 1. Spatial structure of agricul-
tural holdings in typological groups 
of EU countries in 2016

Source: Own research, based on Euro-
stat (2019), Farm Structure Survey 
2016 – Main Results
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in the absolute number of holdings and their percent-
age (share) are not always consistent with one an-
other. For example, in Greece the number of holdings 
up to 5 ha decreased by 5% (Table 3) and their share 
increased by 0.3 pp. (Table 4). A similar situation oc-
curred in  the United Kingdom, Latvia and Cyprus. 
In the majority of countries (20), the share of holdings 
up to 5 ha decreased, to the greatest extent in countries 

where their absolute number also decreased the most: 
in Italy (11 pp.), Bulgaria (9 pp.), Croatia (6.9 pp.), and 
Hungary (5.6 pp.).

A significant decrease in  the share of  holdings up 
to 5 ha was observed also in countries where the chang-
es in absolute number were not big: Belgium and Slo-
vakia (decrease of 8.8 pp.), the Netherlands and Lithu-
ania (8.5  pp.). This can be explained by  the relatively 

Table 3. Dynamics of changes in the number of holdings in EU countries between 2010 and 2016 per typological group

Country
Total number of holdings

Area of holdings in agricultural land (AL)
up to 5 ha up to 5 ha 5–20 ha 20–50 ha ≥ 50 ha

2016–2010 
(thousands) 2010 = 1 2016–2010 

(thousands)* 2010 = 1

EU (26) –1 547.2 0.87 –1 455.8 0.83 0.96 0.96 1.01

Group I
Bulgaria –167.3 0.55 –171.5 0.49 0.98 1.39 1.16
Cyprus –4.0 0.90 –3.5 0.90 0.90 0.84 1.20
Greece –38.1 0.95 –27.4 0.95 0.95 0.92 0.86
Portugal –46.0 0.85 –45.9 0.80 0.96 1.11 1.04
Romania –437.0 0.89 –453.2 0.87 1.08 1.03 0.86
Hungary –147.0 0.75 –151.9 0.70 1.04 1.05 1.15

Group II
Croatia –98.8 0.58 –84.8 0.52 0.67 0.81 1.64
Spain –45.0 0.95 –38.6 0.93 1.00 0.95 0.98
Lithuania –49.6 0.75 –41.8 0.64 0.85 0.98 1.25
Poland –96.3 0.94 –64.5 0.92 0.92 1.06 1.30
Slovakia 1.2 1.05 –1.5 0.90 1.42 1.37 1.11
Slovenia –4.8 0.94 –3.8 0.92 0.94 1.14 1.24
Italy –475.3 0.71 –472.4 0.60 0.98 1.03 1.05

Group III
Austria –17.5 0.88 –6.4 0.87 0.84 0.95 1.00
Estonia –2.9 0.85 –1.3 0.80 0.83 0.85 1.05
Latvia –13.5 0.84 –3.7 0.87 0.76 0.91 1.16

Group IV
Belgium –6.0 0.86 –4.6 0.53 0.94 0.91 1.04
Czech Republic 3.6 1.16 1.5 1.42 1.19 1.08 1.05
Denmark –7.1 0.83 –1.6 0.50 0.87 0.80 0.89
Finland –14.2 0.78 –4.2 0.32 0.77 0.76 1.01
France –59.5 0.88 –28.2 0.80 0.86 0.84 0.98
Germany –22.9 0.92 –3.8 0.86 0.92 0.87 0.99
Ireland –2.4 0.98 0.5 1.05 1.01 0.96 0.97
Netherlands –16.6 0.77 –9.5 0.54 0.76 0.86 1.06
Sweden –8.2 0.89 –2.3 0.74 0.95 0.80 0.92
United Kingdom –1.9 0.99 2.1 1.13 0.98 0.95 0.99

*Number of holdings
Source: Own calculations, based on Agriculture Census 2010 – Main Results (Eurostat 2013), Farm Structure Survey 
2016 – Main Results (Eurostat 2019)
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small overall number of  holdings in  these countries, 
due to which even small changes in absolute number 
of holdings in spatial groups lead to significant changes 
of their percentage in the overall number of holdings.

In the next spatial group, 5–20  ha, both in  the en-
tire  EU and in  the majority of  countries, a decrease 
in  the number of  holdings was observed, with the 
exception of  the Czech Republic, Romania, Hunga-
ry, and Slovakia. The decrease in  absolute terms was 
small in comparison to  the former spatial group, and 
the dynamics of decline were lower. In the entire EU, 

the number of these holdings dropped by 4%. A greater 
decrease in  the number of  these holdings was noted 
in Croatia (33%), Finland (23%), the Netherlands (24%), 
and Latvia (24%). In  the Czech Republic, their num-
ber increased by 19%, in Slovakia by 42%, in Romania 
by 8%, and in Hungary by 4%. In 15 countries, the share 
of this group of holdings increased (Table 4) by 4 pp. 
Only in  Italy and Slovakia was the increase higher, 
namely by 7.3 pp. and 6.3 pp., respectively.

In total, the number of  holdings of  20–50  ha de-
creased by  4% in  the entire  EU. The decrease was 

Table 4. Change in shares of the number of holdings by area groups in EU countries between 2010 and 2016; degree 
of structural changes

Country
Area of holdings in agricultural land (AL; pp.) Degree of structure 

changes 2016,2010vup to 5 ha 5–20 ha 20–50 ha ≥ 50 ha
Group I
Bulgaria –9.0 3.7 2.5 2.5 0.089
Cyprus 0.1 0.0 –0.1 0.3 0.003
Greece 0.3 0.0 –0.1 –0.1 0.003
Portugal –4.3 2.2 1.2 0.8 0.042
Romania –1.4 1.3 0.1 0.0 0.014
Hungary –5.6 3.1 1.1 1.3 0.056
Group II
Croatia –6.9 3.1 1.4 2.5 0.069
Spain –1.6 1.2 –0.1 0.3 0.016
Lithuania –8.5 3.9 1.9 2.9 0.086
Poland –0.8 –0.6 0.9 0.7 0.015
Slovakia –8.8 6.3 1.8 0.8 0.088
Slovenia –1.3 0.2 0.9 0.2 0.013
Italy –11.0 7.3 2.4 1.3 0.110
Group III
Austria –0.6 –2.1 1.6 1.0 0.026
Estonia –2.1 –1.2 –0.1 3.4 0.034
Latvia 1.3 –4.7 1.0 2.4 0.047
Group IV
Belgium –8.8 2.7 1.8 4.3 0.088
Czech Republic 3.4 1.0 –1.3 –2.7 0.042
Denmark –3.0 1.8 –0.9 2.1 0.039
Finland –5.7 –0.3 –1.0 7.0 0.070
France –2.7 –0.6 –0.8 4.0 0.041
Germany –0.6 –0.1 –1.4 2.2 0.021
Ireland 0.5 0.8 –1.0 –0.2 0.013
Netherlands –8.5 –0.5 3.1 5.9 0.090
Sweden –2.0 3.3 –2.1 0.8 0.041
United Kingdom 1.3 –0.3 –0.8 0.0 0.012

Source: Own calculations, based on Agriculture Census 2010 – Main Results (Eurostat 2013), Farm Structure Survey 
2016 – Main Results (Eurostat 2019)
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observed in  the “old” EU  countries except for Italy 
and Portugal, where the number of  these holdings 
increased. In  6 (the majority) of  “new” EU member 
states, the number of  these holdings increased (Bul-
garia, the Czech Republic, Hungary, Poland, Romania, 
Slovakia, and Slovenia).

The number of holdings of at least 50 ha increased 
in  the majority of  countries from groups  I and  II, 
i.e. the most fragmented ones. The highest growth dy-
namic was noted in Croatia, Poland, Lithuania, and Slo-
venia. In the majority of the countries from group IV, 
the number of these holdings either slightly decreased 
or stayed at the same level.

In general, trends are similar in  countries from 
the same typological group, but their pace differs.

In order to compare the extent of structural changes 
in particular countries, the degree of structural changes 
was calculated [using Formula (3)]. The values v2016,2010 
are presented in Table 4.

The structure changed the most in  countries 
where big changes in  absolute terms occurred: Italy 
(v2016,2010  =  0.11), Bulgaria (0.089), Croatia (0.069), 

and Hungary (0.056), but also in  the countries where 
changes in absolute terms were not so big: the Nether-
lands (0.09) and Belgium (0.088).

From comparisons of  the previous studies, based 
on  the data of  the 2010 General Agricultural Census 
data (Bożek 2016), follows that structural changes 
in  particular countries resulted in  changes in  both, 
the  structure and composition of  typological groups 
(Tables  5–6). Table  5 presents the composition 
of  typological groups in  2010 and 2016, and Ta-
ble 6 – the structure of the groups.

One country (Italy), moved from group I to group II 
due to structural changes. For this very reason, struc-
tural changes in group II between 2010 and 2016 are 
marginal and smaller than the structural changes 
of particular countries from this group would suggest 
(e.g. the average decrease in the percentage of holdings 
up to 5 ha in group II without Italy is: 5.5 pp., and af-
ter the inclusion of Italy: only 0.9 pp.). The second case 
of a change in group membership is the Netherlands, 
moving from group III to group  IV, i.e.  the countries 
with the most favourable farm structure.

Table 5. Membership of the EU countries in typological groups

Groups
Group composition

2010* 2016

I Bulgaria, Cyprus, Greece, Portugal, Romania, 
Hungary, Italy Bulgaria, Cyprus, Greece, Portugal, Romania, Hungary

II Spain, Lithuania, Poland, Slovakia, Slovenia Croatia, Spain, Lithuania, Poland, Slovakia, 
Slovenia, Italy 

III Austria, Estonia, Netherlands, Latvia Austria, Estonia, Latvia

IV Belgium, Czech Republic, Denmark, Finland, France, 
Ireland, Germany, Sweden, United Kingdom

Belgium, Czech Republic, Denmark, Finland, France, Ire-
land, Netherlands, Germany, Sweden, United Kingdom

*The results for 2010 were compiled based on Bożek (2016)
Source: Own research

Table 6. Spatial structure of holdings in typological groups of EU countries in 2010 and 2016

Groups Year
Area of holdings in agricultural land (AL; %)

up to 5 ha 5–20 ha 20–50 ha ≥ 50 ha

I 2010* 83.8 11.5 2.8 1.9
2016 82.4 12.0 3.1 2.5

II 2010 58.4 29.0 6.6 5.9
2016 57.5 29.2 7.3 6.0

III 2010 32.0 38.8 18.3 11.0
2016 32.6 39.3 16.4 11.6

IV 2010 13.3 33.0 25.5 28.2
2016 12.3 33.4 25.3 29.0

*The results for 2010 were compiled based on Bożek J. (2016)
Source: Own research
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In all typological groups there was a slight increase 
in  the share of  farms with an  area of  5–20  ha and 
the  largest farms with an area of at least 50 ha. Farm 
shares of 20–50 ha increased in groups I and II, while 
in other countries they fell. The percentage of up to 5 ha 
farms decreased in groups I, II and IV, and slightly in-
creased in group III.

To analyse the direction of changes to the intergroup 
diversity (whether group structures are getting closer 
to each other or, to the contrary, the disproportions are 
growing), intergroup distances in 2010 and 2016 were 
calculated (Table 7).

In 2016, the structural distance is still large. The big-
gest difference is between groups  I  and  IV: in  2010, 
the distance between them was 0.7053, while in 2016 
it  was  0.7010, which means that the sum of  absolute 
values of differences in shares is as big as 140 pp.

In the studied period, the distances between group I 
and the remaining groups as well as between groups II 
and III slightly decreased, while the distances between 
groups III and IV as well as II and IV increased, which 
means that the structural differences deepened.

Even though the changes in  countries with unfa-
vourable spatial structure of  holdings are more ex-
treme, the  changes taking place in  countries where 
said structure is better mean that the distance between 
these two typological groups changes very slowly. This 
is confirmed by  the values of  coefficient of  structure 
diversity between groups of  countries with different 
structure, as well as other values, such as the percent-
age of the smallest holdings.

The analysis presented in the paper allowed for an ob-
jective grouping of units (countries) with a similar farm 
structure, as well as a synthetic picture of the diversity 
of the examined structure in EU countries, with a rela-
tively minor loss of output information.

The changes presented in  the number of  farms 
in  absolute and relative terms indicate the scale and 
direction of  changes in  countries according to  their 
typological groups, and thus allow for trends in coun-
tries with a similar farm structure in the period con-
sidered to be captured.

CONCLUSION

In 2016, the spatial structure in EU countries is very 
diverse. Four groups of countries can be distinguished: 
group  I  –  Bulgaria, Cyprus, Greece, Portugal, Roma-
nia, and Hungary, with a predominance of  holdings 
up to 5 ha (ca. 80% of all holdings in a given country) 
and a low percentage of  holdings over 50  ha (2.5%); 
group  II  –  Croatia, Spain, Lithuania, Poland, Slova-
kia, Slovenia, and Italy, with a lower fragmentation 
rate: on average, holdings of up to 5 ha constitute 58% 
of  all holdings and all holdings over 20  ha constitute 
13%; group III – Austria, Estonia, and Latvia, where 1/3 
of all holdings are holdings up to 5 ha, and holdings be-
tween 20 and 50 ha and over 50 ha constitute 16.4% and 
11.6%, respectively; and group IV with the best struc-
ture, including the majority of the “old” EU countries 
– Belgium, the Czech Republic, Denmark, Finland, 
France, Ireland, the Netherlands, Germany, Sweden, 
and the United Kingdom, in which holdings of at least 
50  ha constitute 30% of  all holdings on average, and 
holdings up to 5 ha only 12%.

Between 2010 and 2016, the number of holdings de-
creased in the entire EU due mostly to the disappearance 
of the smallest ones (up to 5 ha). The greatest decrease 
in  the number of  holdings up to  5  ha was observed 
in  the countries from groups I and II, where the agri-
culture fragmentation is the biggest, which positively 
affected their structure. In  these countries, the share 
of  the  smallest holdings (up to  5  ha) decreased and 
the share of the largest holdings (at least 50 ha) increased. 

The observed division into four groups is well estab-
lished  –  between 2010 and 2016, only two countries 
moved from one group to  another, which means that 
the direction and pace of changes is similar in countries 
belonging to  the same group. In  the studied period, 
the composition of the group characterised by the high-
est degree of household fragmentation changed: in 2016, 
Italy had already moved to a group with a lesser degree 
of fragmentation due to structural changes.

The structural distance between the typological 
groups is very large, as it did not change much between 

Table 7. Intergroup distances in 2010 and 2016

Groups
2010 2016

II III IV II III IV
I 0.2541 0.5189 0.7053 0.2487 0.4978 0.7010
II – 0.2648 0.4512 – 0.2491 0.4523
III – – 0.2444 – – 0.2620

Source: Own calculations
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2010 and 2016 in  several directions. Even though 
the  changes in  countries with unfavourable spatial 
structure of  holdings are more extreme, the changes 
taking place in countries where said structure is better 
mean that the distance between these two typological 
groups did not change significantly.

The observed changes in  the number of  holdings 
in the EU between 2010 and 2016 were quite big, but 
they did not result in a significant reduction in distance 
between the most fragmented countries and the lead-
ing EU countries.

This type of research, based on data analysis of EU 
farms, farmland, and structural trends, can be use-
ful for: i) future comparative studies; and ii) decision 
makers on the EU policy level, and national authorities 
as  well, increasing the chances for needed Common 
Agricultural Policy amendments. All decisions regard-
ing Common Agricultural Policy (CAP), considering 
the 9.7  million  people employed in  agriculture, have 
long-lasting implications, both economic and social, 
for all EU communities.
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