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INTRODUCTION

The phenomenon of the progressive downgrading of
the economic role of agriculture in the developed coun-
tries is widely accepted, and moreover evident in the
development analysis of the longer time horizon indices
of the share of agriculture in both employment and GDP
(Figure 1). However, historical background and geo-
graphical location of the individual EU countries deter-
mine to a large extent certain particularities of their
agricultures, and thereby heterogeneity in their roles, and
furthermore their defying the general tendencies towards
globalisation with regards to the role of agriculture. It
refers mainly to the new EU members, and therefore the
issue of agriculture is in the EU now so widely discussed,
even controversial.

It is highly problematic to determine an indicator for the
measurement of the economic role of agriculture in the
national economy, since a formulation of this task leads

to the multidimensional classification of the countries
from the point of view of several partial indicators, with
the importance of proper choice and weight assignment
of the individual indicators taking into account multifunc-
tional character of agriculture. Human Development In-
dex (HDI) for the annual classification and ranking of the
countries all over the world has recently been playing a
highly important role in the comparative studies of the
level of the economic development. This index also con-
siders transformation of multidimensional to monodimen-
sional classification. Human Development Index (HDI) is
calculated as a simple average of three indices: Live Ex-
pectancy Index, Education Index and Gross Domestic
Product Index. Some critics of the Human Development
Index, Halis Ekder (1994)  share reservations about the
normalisation of the individual HDI components. They
point out the facts, that e.g. a change of maximum or min-
imum value of the index in the studied sample of coun-
tries will influence the Human Development Index.
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However, the HDI is constructed as a rate of the relative
comparison of the development level of the countries at
a certain time. Absolute value of the index plays no sig-
nificant role, as the whole analysis is based on the com-
parison of the country ladder rank position Human
Development Report (2000, 2001, 2002, 2003).

Agricultural issues are extremely complicated. This
paper narrows down the concept of the role of agricul-
ture considering just the economic aspect without re-
spects to the other roles of agriculture – first of all its
role in the rural sustainable development. Comparative
analysis of the EU countries from the point of view of
the economic role of their agriculture is realised by nu-
merous methodological approaches, one of which is an
analogy to the calculation of the Human Development
Index.

MATERIAL AND METHODS

The paper gives a comparative analysis of the econom-
ic role of agriculture in the 21 EU countries1), based on
three indices:
– Agriculture Value Added (% of GDP) x1
– Employment in Agriculture (% of total

employment)  x2
– Agriculture Value Added per Worker

(constant 1995 US$) x3

Other data used for the analysis of the role of agricul-
ture in the national economy are as follows: Gross Do-

mestic Product per capita (GDP per capita in PPP, current
international $), Gross Net Income (GNI) per capita, and
Atlas method (current US$). World Bank database from
the year 2002 served as a data resource. Four of the 25
EU countries (Cyprus, Malta, Ireland, Luxembourg) were
not analysed because of not accessible complete data.
Input data are given in the Table 1.

In the first part of the analysis, there are calculated par-
tial indices for the individual countries and for the con-
sidered indicators according to the methodology for
calculation of the Human Development Index. (HDI),
which consists of three partial components: Life Expect-
ancy Index, Education Index, GDP Index. Our “Total Ag-
ricultural Index” (TAI) consists of three indices:
– Share of in GDP Index (I1)
– Share of the Employment in Agriculture in Total Em-

ployment Index (I2)
– Agriculture Productivity Index (calculated from the In-

dicator of the Agriculture Value Added per Worker) (I3)

TAI Index is formulated as a “deficiency rate” (or “sur-
feit rate”) of the country in the entire three individual
fields – Agriculture Value Added – % of GDP (x1), Em-
ployment in Agriculture of Total Employment (x2), Agri-
culture Value Added per Worker (x3). Considering
“surfeit” or “excess” it is reasonable to give attention to
the distance that is for the country necessary to cover to
reach what is recommended as “covetable direction or
aim”. Thus Iij is defined as a “surfeit rate” for the country
j with reference to the variable xi as
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Figure 1. Agriculture Value Added % of GDP

1 Belgium (BEL), France (FRA), Denmark (DEN), Netherlands (NLD), United Kingdom (GBR), Sweden (SWE), Germany (DEU),
Austria (AU), Finland (FIN), Italy (ITA), Slovenia (SVN), Spain (ESP), Czech Republic (CZE), Hungary (HUN), Slovak Republic
(SVK), Portugal, (PRT), Estonia (EST), Latvia (LVA), Poland (POL), Greece (GRC), Lithuania (LTU)
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where:
i = 1, 2, 3  index of indicators
j = 1, 2,... n  index of the country

The indices are recalculated such as each country j
surfeit/deficiency indicator Iij i = 1, 2, 3, lies within the
range 0–1. Average deficiency index Ij for the country j
from the above-mentioned indicators is defined as a sim-
ple non-weighted average of Iij.

Considering the character of the third indicator – Agri-
culture Value Added per Worker, with covetable higher
values, index (I3) for it is composed as

I ij
* = (1 – I ij )

Surfeit is interpretable, in the Total Agricultural Index
(TAI) of the country j, as an excess (above-average) role
of agriculture in the country, connected with the lower
productivity of this sector. The ranking of countries is
calculated on the base of the mean of the first two indi-
ces I1 and I2, plus the calculation of TAI index, with the
lowest ranking of those countries where the agriculture
still plays an important role from the point of view of its
share in employment, as well as its share in GDP, with
incorporation of the lower productivity of this sector.

Multidimensional classification of the countries by the
three above-mentioned indicators concurrently (Agricul-
ture Value Added per Worker – x1, Employment in Agri-
culture – % of Total Employment – x2, GNI per capita – x3)
is stated in the next part of this paper, with cluster analy-
sis as a methodological tool of multidimensional classifi-
cation.

The general task for cluster analysis can be formulated
as follows: Consider set n of objects and each of them is
characterized by p attributes. The results of the measure-
ments create n of p-term vectors x1, x2, ..., xn, set of all
observation is created by a matrix X = {x1, x2, ..., xn}. The
task of the cluster analysis resides in the decomposition
of the set X to the set S = {S1, S2, ..., Sm}, where m is the
number of clusters of objects xi . The number of clusters
can range from 1 to m.

As it figures from the definition of the cluster analysis,
the notions “similarity” or “dissimilarity” are determin-
ing for the creation of the clusters, with the measure of
their similarity as the formulation of the clusters. The
similarity of the object can be measured by various
means, the most frequent one is the Euclid distance,
which can be expressed as follows:

where xik is the value of the k-th variable of the i-th ob-
ject, and xjk is the value of the k-th valuable of the j-th

object. This measure can be also found in the form of the
power of two and in the form of an absolute value.

The third part of the analysis is concentrated on the
exploration of the relationship between the indicators of
the role of agriculture in the economy. Power functions
in the following form are used:

1b
joj xby ×=

where:
 yj, xj are in the order values of the dependent and
independent variables of j-country
bo, b1 are the parameters of the functions. The parameters
are estimated by using the Single Least Square Methods.

RESULTS AND DISCUSSION

The Index of the Share of Agriculture Value Added in
the GDP (I1) and the Index of the Share of Agriculture
Employees in the Total Employment (I2) for all 21 coun-
tries with accessible data is given in the first part of the
analysis. The lowest value of the Share of Agriculture
Value Added in the GDP are found in the United King-
dom (0.967%), the highest value of this index can be
found in Greece (7.356%). The Index of the Agriculture
Employees is again the lowest in the United Kingdom
(1.4%), the highest one is evident in Poland (19%). Coef-
ficients I1 a I2 were calculated by the above-mentioned
methodology (Table 1), and the average index is calcu-
lated from them. This average index serves as a base for
the ranking of the countries by the importance of their
agriculture in decreasing order (Table 1). According to
this classification of the countries, the most important
economic role has the agriculture in Greece (1), Lithuania
(2), Latvia (3), Poland (4), Portugal (5), and Estonia (6).
The countries with the lowest share of agriculture in the
total employment and the GDP were – United Kingdom
(21), Belgium (20), Germany (19), Sweden (18), France
(17), Netherlands (16), and Denmark (15). The other coun-
tries (including the Slovak Republic – 9) create the “mid-
dle group”. The Index of the Agriculture Value Added per
Employee (I3) is attached to the first two ones. This in-
dex reflects certain level of a labour productivity in the
given sector, and with regards to its character it is calcu-
lated by the inverse relation, i.e. the higher its value, the
lower labour productivity in agriculture of the given sec-
tor. The countries are ranged by the average index calcu-
lated from entire three indices – Total Agriculture Index
(TAI), Table 1. The ranking of the countries was not sub-
stantially changed. The first group is created by the
countries with a higher share of agriculture in the employ-
ment and the GDP, though a lower labour productivity:
Lithuania (1), Greece (2), Poland (3), Latvia (4) Estonia (5),
and Portugal (6). The countries with a lower share of
agriculture in the employment and the GDP alongside
with a higher labour productivity rank last: Belgium (21),
France (20), Denmark (19), Netherlands (18), GBR (17),
Sweden (16), and Germany (15). The other countries (in-
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cluding the Slovak Republic – 7) create the “middle
group”.

The multidimensional classification of the countries
into the three groups of countries similar from the point
of view of entire three indicators realized by the method
of cluster analysis did not bring significantly different re-
sults, and thus it confirmed the possibility of using the
Total Index in agriculture for the mutual comparison of

the countries. The three clusters of the countries were
created, as can be seen in the Figure 2. The progression
of the clustering is shown by the dendrogram (Figure 3).
Classification of the countries:
Cluster 1: LTU, GRC, POL, LVA, PRT (5 Members)
Cluster 2: EST, SVK, HUN, CZE (4 Members)
Cluster 3: ESP, SVN, ITA, FIN, AUT, DEU,

 SWE, GBR, NLD, DNK, FRA, BEL (12 Members)
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Figure 2. Dendrogram

Figure 3. Classification of the countries into three groups
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Centroids

Cluster AVA % GDP EMP % AG AVA per work

1 5.19947 15.82 5 903.3
2 4.42455 6.0 5 100.15
3 2.34032 4.06083 42 938.6

Accordingly to the centroids the clusters can be cha-
racterized as follows:

Cluster 1: the countries on the low level of the agri-
culture development – a high share of employment in the
agriculture (15.8%), a high share of agriculture value add-
ed in the GDP (5.2%), and low labour productivity
(5 900 US$) per worker.

Cluster 2: the countries on the relatively low level of
agriculture development – a distinctly lower share of  em-
ployment in agriculture (6%), a relatively high share of
the agriculture value added in the GDP (4.4%), and even
lower labour productivity in agriculture per worker than
in the first cluster (5 100 US$).

Cluster 3: the countries on the high level of the agri-
culture development and low position of agriculture in
the national economy, with a typical slightly lower share
of employment in agriculture comparing with the second
cluster (4%), a lower share of the agriculture value added
in the GDP (2.3%), and high labour productivity per work-
er (app. 43 000 US$).

The third part is devoted to the estimation of the fol-
lowing relationships:
– Relationship between the Agriculture Value Added per

Worker and Employment in Agriculture (Figure 4).
– Relationship between the Share of the Employment in

the Agriculture in the Total Employment in the Gross
National Income per capita (Figure 5).

The booth regression functions have a power form
function, which can be used for the interpretation of the
b1 as an elasticity coefficient. From the first regression
function  y = 10 1921.x–1.0872 (Coeff. of determination is
52.5%) it can be figured, that increasing (decreasing) of
the Employment in Agriculture by the 1% leads to the de-
creasing (increasing) of the Agriculture Value Added per
Worker by 1.0872% . From the second regression relation-
ship, with the following form: y = 5 682.9.x-0.7443 (R2 =
52%), can be concluded, that increasing of the GNI per
capita by 1% leads to the decreasing of the Employment
in the Agriculture by 0.4%. Both figures 4 and 5 show the
grouping of the EU countries into three groups, which
are practically identical with the clusters of the countries
obtained by the cluster analysis. On the base of a rela-
tively low coefficient of determination, it can be conclud-
ed, that the historical background of each country, as well
as other characteristics, from which geographical loca-
tion is of high importance, significantly influence the
position of agriculture in national economy. In accor-
dance with the convergence tendencies it can be expect-
ed, that the EU countries will gradually become closer
from the point of view of the share of agriculture in the
total employment and the GDP, and the labour produc-
tivity, however certain specification will remain. It refers
mainly to the new EU member countries, notably Poland,
Lithuania, Latvia, but also the older member countries as
Portugal and Greece, where just a gradual downgrade of
the economic role of agriculture in their national econo-
my can be expected.

CONCLUSION

The number of EU member states increased by ten on
1 May 2004. Agriculture plays a greater role in the most

Figure 4. Agriculture Value Added per Worker versus Employment in Agriculture
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of the new member states than in the EU-15. In EU-15
there is a higher level of employment in agricultural pro-
duction in southern than in northern Europe. Employ-
ment in agriculture is falling overall. Employment in
agriculture in the new member states is much higher than
in the EU-15. Agricultural employment accounts for a
higher proportion of total employment than the propor-
tion of GDP accounted for by agricultural GVA in EU-15.
Although share of agriculture in the contribution to GDP
and to GNI varies from one new country to another, agri-
culture is socially and environmentally a sector of vital
importance for all new member states. The statistical
methods applied in the paper allow exact to describe and
quantify similarities and dissimilarities of the EU member
states from the agriculture point of view.
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Figure 5. Employment in Agriculture versus GNI per Capita
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