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Introduction
1.1. Setting the research problem

In Poland, the structure of agricultural production in recent years has been
dominated by animal production. Its share in 2000 was over 62%. In subsequent
years, despite the increase in value, its share fell to 53% in 2011. The structure
of animal production was dominated by cattle, whose share in 2011 was 43.2%,
and the share of milk alone was 32.1%. Dairy products are exported. Since
2003, Poland has achieved a positive balance in the foreign trade in dairy prod-
ucts; in 2011 it amounted to EUR 874 million, and in the next year it exceeded
EUR 900 million. The share of dairy products in exports of agri-food products
was also significant; in 2011 it was 9.5% [Handel Zagraniczny 34/2013]. In
2010, the rearing of cattle was conducted on 453.9 thousand farms [Powszechny
Spis Rolny 2011], providing a source of livelihood for nearly 2 million residents
of rural areas. The development potential of cattle production in Poland is high
due to high labour resources in agriculture and a large area of permanent grass-
land which in 2010 was 3,283.53 thousand ha, and their participation in the agri-
cultural area was 21.1% [Powszechny Spis Rolny, Uzytkowanie gruntéw 2011].
These resources allow for an increase in cattle numbers by at least 50%, from
5,500 thousand (in 2010) to 7,500 thousand. This was the population in 1995
and at its peak in 1975, the number of cattle population in Poland was 13,254
thousand. Potential for milk production far exceeds the current level of produc-
tion, which is slightly more than 12 billion litres. In 1990, milk production in
Poland exceeded 15 billion litres.

Given the current level of milk production and the existing production ca-
pacity, it is justified to conduct studies on the possibility of increasing the use of
potential in cattle production, particularly dairy and beef cattle. These products
are the raw material in the dairy and meat industries, and after processing, may
constitute export items. Opportunities for development of milk and cattle pro-
duction for the Polish market are hindered due to limited domestic demand. De-
velopment opportunities for this branch of animal production lie in the growth of
exports of dairy and beef processing products. The main directions of these ex-
ports are the EU countries and third markets. On these markets, there is the
strong competition among producers of milk and cattle from the EU. Therefore,
it is necessary to study the efficiency of Polish farms producing milk and beef
cattle and compare their results with producers from EU countries who are our
competitors in these markets. Dairy and beef trade and processing enterprises
directly compete on these markets. Their economic efficiency to a large extent
determines the cost of the raw material, i.e. milk and beef produced on farms.
According to A. Wos$, the share of raw materials in total costs amounted to more



than 2/3 [Wo$ 2003]. Therefore, improving the efficiency of Polish cattle farms
substantially affects the level of competitiveness of Polish dairy products and
processed beef in foreign markets.

Regardless of these external premises, indicating the need for research,
one should also pay their attention to internal reasons. They include permanent
trends that exist between the costs of factors of production and the cost of agri-
cultural products sold by farmers. Chart 1 shows the evolution of labour costs in
national economy outside agriculture, the cost of inputs purchased by farmers
and the prices of agricultural products in 1995-2011. The trends clearly show
that the highest rate of growth occurs in the non-agricultural labour costs meas-
ured by the level of wages. In the analyzed period, wages in non-agricultural
sectors increased more than fivefold. During the same period, the prices of agri-
cultural means of production more than tripled, and the prices of agricultural
products rose slightly more than twofold. These types of trends are persistent
patterns and occur in all countries with a market economy. Faster growth in la-
bour costs and the means of production than that of sales prices of agricultural
products leads to a decrease in unit cost-effectiveness of agricultural products. In
this situation, farmers wishing to achieve income from farm at the parity level'
are forced to increase the scale of production. It can be achieved by an increase
in the intensity of production or at a given level of intensity of production by
increasing the area of the holding in relation to plant production, and in the case
of animal production, by increasing the number of animals. One can also use
both of these methods at the same time. Increasing production scale is possible
only if there is a demand for agricultural products. As stated above, domestic
demand for agricultural products is limited. The forecasting studies indicate that
domestic demand for agricultural products may increase at a rate of 1% per year
[Wos 1998].

In this situation, the main factor in the development of agricultural pro-
duction, including the production of milk and beef cattle, is exports. Chart 1 also
shows the indicators of "price scissors" over the years and in the entire period.
The "price scissors" indicator was characterized by volatility, fluctuating around
100%. Values below 100% were observed in: 1996-1999, 2002-2003 and 2008-
2009. In the remaining years, the economic situation was favourable. In contrast,
throughout the period, the "price scissors" indicator stood at about 70%, which
means that the prices of agricultural products in relation to the prices of the
means of production grew slower by 30%.

! Income parity — income comparable to wages and salaries in the national economy outside
agriculture.



Chart 1.1. Trends in the cost of factors of production
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1.2. Purpose of research

The main objective of the study is to assess the economic and productive
activities of holdings focused on cattle production, including milk and beef and
milk production in Poland, and to determine their effectiveness in relation to the
corresponding Hungarian, German, Danish and Dutch holdings in 2008-2010.
The secondary objective is to determine directions of development of the sur-
veyed Polish holdings in the medium term.

Implementation of this objective is to be done by performing the follow-
ing research tasks:

— determining the place and role of milk production in Poland and in selected
countries,

— assessment of: production potential of holdings with beef production, focused
on the production of milk and milk and beef cattle, organization of produc-
tion, costs and effects of these farms,

— identifying the main factors affecting the efficiency of the surveyed house-
holds,

— determining the directions of development of dairy farms and farms with cat-
tle production in the medium term.



We also adopted the following research hypotheses:

1. The scale of milk production is the primary factor determining the efficien-
cy of milk production on farms;

2. Polish dairy farms with more than 30 dairy cows are able to develop;

3. Farms specializing in milk production are more effective than bi-directional
farms, conducting production of milk and beef cattle;

4. Polish dairy farms with over 50 dairy cows are capable of competing with
their competitors in the surveyed countries.

1.3. Research methods
1.3.1. Methods for selecting subject of the study

Subjects of the study include farms focused on milk production (type 45)
and milk and beef cattle production (type 49) covered by the European FADN in
2008-2010. Data from later years, 2011 and 2012, has not been yet available.
The study covered holdings with these lines of production from Poland, Hunga-
ry, Germany, Denmark and the Netherlands.

Table 1.1. Size classes of holdings by Standard Output (SO)

Size classes of farms Size in EUR
(1)  Very small 2000 < SO <8 000
(2)  Small 8 000 < SO <25 000
(3)  Small to average 25 000 < SO <50 000
4) Average to large 50 000 < SO <100 000
(5) Large 100 000 < SO < 500 000
(6)  Very large SO <500 000

Source: [Goraj L. 2012].

In terms of the conditions of production and the structure of farms, such
countries as Hungary and Germany are similar to Poland. In turn, Danish and
Dutch holdings represent the types of farms with high technical efficiency. Sur-
veyed holdings differ in economic size described by value of standard output
(SO). Size classes of holdings determined using this criterion are given in Table
1.1. Table 1.2 shows the size of the surveyed holdings with regard to their eco-
nomic size.

The figures in Tables 1 and 2 show that not all size classes are represented
in the European FADN system. This system does not include holdings from the
two smallest classes of up to EUR 25 thousand. Dairy farms (type 45) in Poland
covered by the survey included classes 3, 4 and 5. The survey did not include
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the largest holdings — class 6, due to insufficient population — less than 15 hold-
ings. Dairy farms in Hungary and Germany are represented by classes 3-6, while
in Denmark by classes 5 and 6 and in the Netherlands by classes 4 to 6.

Table 1.2. Number of surveyed holdings in 2008-2010

Esg tclliflsseasn d Poland Hungary Germany Denmark Netherlands
Dairy farms (type 45)
(3) 25-50 500 - 1000 15-40 40-100 - -
(4) 50-100 500 - 1000 15 -40 200 - 500 - 15-40
(5) 100 - 500 100 200 15-40 | 1000 - 2000 100 - 200 200 - 500
(6) 500 and - 15-40 200 - 500 200 - 500 40-100
more
Farms with dairy cattle and slaughter cattle (type 49)

(3) 25-50 40 - 100 - 40 - 100 - -
(4) 50-100 15-40 - 100 - 200 - -
(5) 100 -500 - - 200 - 500 - 15-40
(6) 500 and more - - 15-40 - 15-40

Source: Polish and European FADN, IAFE-NRI.

Definitely less farms of type 49 were covered by the survey of the Euro-
pean FADN. Holdings from Germany of classes 3 to 6, from the Netherlands of
classes 4 to 6, and from Denmark, only of class 5, are represented most compre-
hensively. Poland is represented only by the two smallest classes 3 and 4. There
are no Hungarian holdings in the population. The number of holdings in each
class is highly diverse. Holdings from Poland and Germany are most strongly
represented in each class, and holdings from Hungary and the Netherlands are
the least numerous. No representation of holdings of all size classes for dairy
farms (type 45) and farms with cattle for slaughter (type 49) complicates the as-
sessment of Polish farms. Therefore, caution is needed in the formulation of fi-
nal conclusions.

1.3.2. Methods for the collection of research materials and data sources

The primary method of obtaining research materials was the documentary
method, and research material was derived from data on individual farms under
the European FADN in 2008-2010. The data included in the statistical year-
books of Poland and surveyed countries, Eurostat and the literature, was an addi-
tional source of research material.
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1.3.3. Methods for the development and presentation of research materials

The primary method of developing material was a descriptive method.
The study covered a period of three years (2008-2010). Arithmetic means were
calculated for this period and used in tabular and horizontal analysis. Indicators
of change were calculated for individual characteristics, taking value of charac-
teristics in 2008 as the basis for reference. The characteristics of the surveyed
holdings included assessment of production potential of the organization of pro-
duction, costs and outcomes, using the following indicators:
Production potential of farms
Agricultural land area (ha),
Share of leased land (%),
Total labour input (AWU/farm),
Total labour input (AWU/100 ha of AL),
Share of own labour (%),
Value of assets (EUR thousands/ha),
Value of assets (EUR thousands/AWU),
Share of fixed assets in assets (%),
Share of equity in liabilities (%).
Organisation of production
Share of cereals in AL (%),
Share of forage crops in AL (%),
Stocking density (LU/100 AL),
Stocking density of animals fed in a grazing system (LU/ha of forage area),
Number of cows (heads/farm),
Number of other cattle (LU/farm),
Share of animal production in total farm production (%),
Share of plant production in total farm production (%),
Share of other production (%),
Share of production transferred to the household (%).
Costs
Total costs (EUR thousand/ha AL),
Direct costs (EUR thousands/ha AL),
Costs of purchased cattle feed (EUR/livestock unit),
Costs of own feed for cattle (EUR/livestock unit),
Other costs of animal production (EUR/livestock unit),
Cost of hired labour (EUR/ha AL),
Rent costs (EUR/ha AL),
Cost of interest (EUR/ha AL),
Depreciation costs (EUR/ha AL).

VP NAU B LN S0 NA N RN 00N AW~ .
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Effects

Wheat yield (dt/ha),

Milk yield of cows (kg/cow),

Land productivity (EUR thousand/ha AL),
Productivity of assets (times),

Productivity of current assets (times),

Labour productivity (EUR thousand/AWU),
Profitability of land (EUR thousand/ha AL),
Profitability of assets (%),

Profitability of own work (EUR thousand/FWU),
Cost-effectiveness of production (%),

Viability of production (%),

12.  Share of subsidies in income from holding (%),
13.  Share of subsidies in revenues from holding (%),
14.  Income from management” (EUR thousand/holding),
15.  Income parity A’ (%),

16.  Income parity B* (%),

17.  Net investment rate (%).

e A i

—_
—_ O

The adopted level of own cost of production factors necessary to calculate
the income from the management is given in Table 1.3. The costs of using own
land were set at the level of rent in given size classes of holdings in the surveyed
countries. Costs of own labour were set at the level of wages for hired labour in
the surveyed size classes of farms. The cost of labour in the national economy
corresponds to the level of wages outside agriculture in given countries, and the
cost of equity is set at the level of ten-year bond rates in surveyed countries and
years.

The analysis of the efficiency of Polish cattle farms used the method of
DEA (Data Envelopment Analysis), whose assumptions are presented in Chap-
ter 6 “Efficiency of farms with cattle production by economic size,
calculated using the DEA method”.

? Income from management was calculated as the difference between income from farms and
costs of using own factors of production — land, labour and capital. The cost of land is as-
sumed at the level of lease in the given size class, the cost of own labour at the level of wages
for hired labour in a given class of holdings, and the cost of equity at the level of interest rates
on ten-year bonds.

3 Income parity "A" — the ratio of income from the farm per unit of own labour (FWU) to
wages for hired labour in the farms of a given size class in each of the surveyed countries.

* Income parity "B" — the ratio of income from the farm per unit of own labour (FWU) to the
wages and salaries for hired labour in the national economy (outside agriculture) in the sur-
veyed countries.
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Table 1.3. Costs of using own production factors

Farm size in SO (EUR thousand) type 45

Countries 25 - 50 | 50 - 100 |  100-500 | 500 and over
Cost of land (EUR/ha)

Poland 52.3 57.9 47.3 -
Hungary 29.3 46.3 68.6 80.1
Germany 218.2 196.1 238.9 137.9
Denmark - - 494.5 666.7
Netherlands - 674.2 626.3 819.6
Countries Cost of labour in agriculture (EUR/h)
Poland 1.86 1.93 2.72 -
Hungary 2.24 2.13 2.59 4.35
Germany 5.98 7.89 8.21 10.79
Denmark - - 16.85 18.04
Netherlands - 10.56 12.34 13.89
Countries Cost of labour i&%lle{/r;f;ﬁonal CeonOmMy 1 Cost of capital by 10-year bonds (%)
Poland 4.36 5.91
Hungary 4.53 8.53
Germany 21.55 3.82
Denmark 24.86 3.94
Netherlands 21.95 3.92

Source: Own calculations based on FADN, Eurostat.

In order to conduct a comprehensive evaluation of the effectiveness of
cattle farms, by taking account of a larger number of variables, the analysis in-
cluded the following indicators: productivity of land determined by the value of
production per 1 ha of AL, in thousand EUR/ha, economic performance deter-
mined by the value of production per unit of labour, in thousand EUR/AWU;
profitability of land determined by the income from a farm in thousand EUR/ha;
profitability of own labour — determined by income from a farm per unit of own
labour, in thousand EUR/FWU; profitability of assets determined by ratio of in-
come from a farm to the value of assets; income from management in thousand
EUR/holding; net investment rate determined by ratio of net investment to de-
preciation, as well as the share of subsidies in income from a farm. All of these
indicators, except for the share of subsidies in income, are stimulants. This
means that higher values of these indicators are assessed positively. A higher
share of subsidies in income indicates greater dependence of holdings on exter-
nal factors over which farmers have no effect. Therefore, a higher proportion of
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subsidies in income from a farm is rated negatively. The selection of indicators
is largely subjective. In order to reduce the degree of subjectivity, the selection
of indicators was driven by the desire to make possibly comprehensive assess-
ment of the effectiveness of management. Efforts were made to take into ac-
count both the production (productivity of production factors) and economic
(profitability) effects, as well as the ability to grow.

In order to aggregate the indicators (variables), the study applies the
method of indicator of relative goodness developed by R. Manteuffel [Manteuf-
fel 1963]. Currently, this method is known under the name of "zeroed unitarisa-
tion" [Kukuta 2000]. It involves assigning each variable a number of points.
A feature with the lowest value receives "0" points, while a feature with the
highest value is given "100" points. The number of points for other characteris-
tics is calculated by the following formula:

d=(a+100)/b

where:
d — number of points obtained by a given subject (farm) for a particular feature,
a — difference between the value of a feature in a given farm and the lowest val-
ue in a given set,
b — spread of given feature (difference between the peak value of the feature
and the lowest value in a given set).

The objects covered by the comprehensive evaluation of farms included
separately dairy farms (type 45) and beef cattle farms (type 49), grouped by
economic size expressed in the SO.

15



2. Place and role of cattle production in Polish agriculture
and in selected countries
2.1. Structure of agricultural production in Poland in 2000-2011

The role of agricultural production is determined by its level and struc-
ture. Table 2.1 gives the numbers characterising size and structure of commodity
agricultural production in Poland in 2000-2011. It is worth emphasizing the dy-
namic growth of this category of production. The growth rate of commodity ag-
ricultural production in 2011 compared to 2000 was 212.7%. The rate of growth
of crop production was higher, the growth rate in this period was 265%, and for
animal production it was 181.4%. Diversified growth of plant and animal pro-
duction was due to the higher cost-effectiveness of crop production in this peri-
od. There were also changes in the structure of production. 2000 was strongly
dominated by animal production; its share was 62.6%.

Table 2.1. Structure of agricultural commodity production in 2000-2011

2000 2005 2011

Specification
PN |, LN [ RN
million million million

Commodity agricul-

. 33491.4 100.0 42907.0 100.0 71263.1 100.0
tural production

Including: plant 12541.0 37.4 16605.6 38.7 33239.7 46.6

production
Animal production 20950.4 62.6 26301.4 61.3 38023.4 53.4
Milk production 6725.4 32.1° 8475.3 322° 12205.9 32.1°

Production of beef

2028.3 9.7% 2558.3 9.7% 4251.4 11.1°
cattle

Total cattle

production 8753.7 41.8° 11033.6 41.9° 16457.3 43.2°

* share in animal production
Source: [Rocznik Statystyczny Rolnictwa 2012].

After 11 years, animal production prevailed, though its share decreased to
53.4%. The commodity structure of animal production was dominated by the
share of cattle production, which was quite stable and was in the range of 41.8-
-43.2%. The cattle production was dominated by milk production. Its share in
commodity animal production was 32.1%, while in the cattle production approx-
imately 75% during the period. These numbers indicate a significant role of cattle
production and milk production in it and justify the need to study the viability of
farms involved in this kind of production.
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2.2. Changes in the number of farms and cattle population in Poland in
1996-2010

The analysed period 1996-2010 results from the availability of statistics
from the Common Agricultural Census. The corresponding numbers are shown
in Chart 2.1. The analyzed period saw a significant reduction in the number of
holdings with cattle, including cows. The number of holdings with cattle de-
creased by 61.5%, and the number of holdings with cows by 65.4%. The struc-
ture of farms has also changed. In 1996, the share of holdings with cows in the
total number of holdings with cattle was very high i.e. 95.2%, while in 2010 it
dropped to 86.3%. These changes, although small, point to the increasing spe-
cialization of farms. There were also significant changes in the stock of cattle
and cows. The number of cattle in this period decreased by 17.7% and of cows
by 23.5%. The structure of the cattle population also changed. The share of cows
in the cattle population in 1996 was 49.4%, while in 2010 it fell to 45.9%.

Chart 2.1. Changes in the number of holdings with cattle and in cattle population
in 1996-2010
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Source: [Adamski M. 2013].

These figures confirm the previous findings about the overlapping of spe-
cialization in the production of milk and beef cattle. These changes in the stock
of cattle and cows in 1996-2010 were not too big, as a significant decrease in
population occurred in 1990-1995, as shown by the numbers indicated in Chart 2.2.
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Chart 2.2. Number of cattle, milk production and milk yield of cows
in 1990-2012
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Source: [Zietara W. 2013].

Trends shown in Chart 2.2. suggest that the strongest decline in the num-
ber of cows occurred in 1990-1996. The number of cows during this period de-
creased by 29.7% from 4919 thousand units in 1990 to 3461 thousand units in
1996; in the following years it decreased to 2469 thousand in 2012. The de-
crease in the period of 16 years was 28.7%, while compared to 1990 it was
50.1%. Milk production in 1990-1996 decreased by 26.2%, from 15,371 thou-
sand tonnes to 11,355 thousand tonnes. In subsequent years, it underwent small
changes with a slight increase, reaching in 2012 the level of 12,300 thousand
tonnes. This level was lower than the volume of milk production in 1990 by
20%, despite the decrease in the number of cows by 50%. The difference be-
tween the rate of decline in the number of cows and milk production was a result
of the increase in milk yield of cows, which in this period increased from 3125
kg of milk per cow per year to 4981 kg in 2012. The growth rate was 159.3%.
This was a result not only of the selection of cows but also changes in the tech-
nology of milk production.

2.3. Changes in the stock of cows in spatial dimension between 1990
and 2011

In the period of 1990-2011 there were significant changes in the spatial
distribution of cows. In 1990, 50.8% of cows were in the 5 following voivode-
ships: Mazowieckie (14.2%), Wielkopolskie (10.2%), L.odzkie (9.7%), Lubel-
skie (8.5%) and Podkarpackie (8.2). However, in 2011, 65.6% of cows were in
the following provinces: Mazowieckie (20.0), Podlaskie (17.3), Wielkopolskie
(11.1%), Warminsko-Mazurskie (8.6) and Lodzkie (8.4%).
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Chart 2.3. Changes in the number of cows in 1990, 2002, 2010 and 2011 in a spatial
dimension
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Source: [Adamski M. 2013].

The increased degree of diversification is also evidenced by the value of
the Gini coefficient, which in 1990 was 0.153, while in 2011 it was 0.315. The
value of "0" means no diversification, while the value of "1" means complete
diversity, meaning that the entire population is in one province. It is worth em-
phasizing the growth in number of cows in Podlaskie Voivodeship, where the
number of cows in the period increased by 37.7%. It is the only province where
the number of cows increased. We must also emphasize the increase in the num-
ber of cows and its share in Warminsko-Mazurskie Voivodeship, after a tempo-
rary decline. The largest decreases in the number of cows occurred in the fol-
lowing voivodeships: Podkarpackie (-82.5%), Dolnoslaskie (-7.6%), Slaskie
(-7%), Lubuskie (-75.2%) and Matopolskie (-69.5%).

There were also significant changes in the density of cows per 100 hec-
tares of AL, as shown in Chart 2.4. The average density of cows in 1990 was
26.3 cows/100 ha, while in 2011 only 17 cows. The decrease in density was
35.4%. In 1990, the highest density of cows, way above average, was in the fol-
lowing voivodeships: Matopolskie (42.4), Podkarpackie (34.9), Swietokrzyskie
(32.8), Podlaskie (32) and t.odzkie 30.2 cows/100 AL. The lowest density of
cows in that year was in the following voivodeships: Lubuskie (15.4),
Zachodniopomorskie (16.7) and Dolnoslaskie (17.3).

In 2011, by far the highest density of cows was in Podlaskie Voivodeship,
where it stood at 42.9 cows/100 ha of AL. In the following regions it was signif-
icantly lower: Mazowieckie (25.5), Lodzkie (22.3) and Warminsko-Mazurskie
21.5 cows/100 ha of AL. In the remaining voivodeships, the density of cows was
lower than average. In the western voivodeships: Dolnoslaskie, Zachodniopo-
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morskie and Lubuskie, the density of cows ranged between: 4.4-5.5 units/100 ha
of AL. The territorial distribution of cows and density show a clear concentra-
tion of milk production in the following voivodeships: Mazowieckie, Podlaskie
and Warminsko-Mazurskie. The processing of milk is also concentrated in these
voivodeships.

The largest and most efficient dairy cooperatives, such as: “Mlekowita”,
“Mlekpol”and “Piatnica”are located in Podlaskie Voivodeship, while two of the
largest private milk processing companies: “Danone” and “Bakoma” are located
in Mazowieckie Voivodeship. In 2011 and 2012 the highest purchase prices of
milk were in Podlaskie Voivodeship [Rynek Mleka 2013] and were as follows:
129 and 126 PLN/100litres, while the lowest were in Malopolskie Voivodeship
i.e. 105 and 107 PLN/100 litres.

Chart 2.4. Density of cows in: 1990, 2002, 2010 and 2011
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2.4. Changes in the number of milk suppliers in Poland

As shown in Section 2.1, in 1996-2010, the number of holdings with cat-
tle, including cows, decreased respectively by 61.5 and 65.4%. In 2010, dairy
cows were kept on 454 thousand farms. Some of these farms produced milk for
their own needs. The actual role of milk is decided by the entities producing
milk for sale to dairy plants. The milk quota system introduced in 2004 distin-
guished wholesale suppliers who were granted milk quotas for sales in dairy
plants and so called direct suppliers who could sell milk through direct sales.
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The number of wholesale suppliers and its changes in 2004-2012 are shown in
Chart 2.5. In the quota year 2004/2005, the number of wholesale suppliers was
311 thousand, while in 2012/2013 the number of these suppliers has decreased
to 145 thousand. The decline is 53.4%. Chart 2.5. shows that the reduction in the
number of wholesale providers was best mapped by a logarithmic function. The
coefficient of determination R* was 0.9688. The presented trend shows the actual
process of concentration in milk production. Assuming that in subsequent years the
rate of decline in the number of wholesale suppliers will be similar, by 2020 the
number of these suppliers will be reduced to about 100 thousand. The planned
elimination of milk quotas by 2015 may increase the rate of concentration.

Chart 2.5. Number of wholesale suppliers in 2004/2005- 2012/2013
(in thousands)
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The milk quota per supplier increased along with the decrease in the num-
ber of wholesale suppliers. In 2004/2005, there were 27 tonnes of milk per one
wholesale supplier, while in 2012/2013, 60 tonnes of milk (Chart 2.6.). In this
case, the changes were in accordance with the linear function, at the determina-
tion index of 0.9922.
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Chart 2.6. Milk quotas per supplier (in tonnes) in 2002/2005-2012/2013
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Regardless of the wholesale suppliers, there are also direct suppliers.
Changes in their numbers are shown in chart 2.7. They do not play a major role.
Their numbers in the analysed period decreased from 76 thousand to 12 thou-
sand. Changes were in accordance with the power function, at the determination
index of 0.9927.

Chart 2.7. Changes in the number of direct suppliers in
2002/2005 - 2012/2013 (in thousands)
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2.5. Milk economy in Poland and in the surveyed countries in 2010

There are striking differences in the organization of milk production be-
tween Poland and the surveyed countries. The corresponding numbers are
shown in Table 2.2. These relate to 2010. Poland is clearly different in the num-
ber of farms. In 2010, Poland had 425.8 thousand farms with cattle. Germany
had only 89.8 thousand farms with cattle, the Netherlands and Hungary consid-
erably less, respectively 19.8 and 11.4 thousand. The smallest number of farms
with cattle was in Denmark, only 4.3 thousand. Number of cows kept also var-
ied. The largest number of cows was in Germany, 4,164.8 thousand units. In Po-
land, in the same year there were 2,505.6 thousand cows, while in Holland
1,487.6 thousand. The number of cows in Denmark stood at 568.2 thousand
units, and the smallest number was in Hungary, only 245.1 thousand units.

There were also very large differences in the concentration level of raising
cows. The largest herds of cows were in Denmark and the Netherlands, where
the number of cows per farm was 132 and 75 cows respectively. In Germany,
the average number of cows on a farm was ca. 46 units, and in Hungary about
22 cows. By far the lowest concentration of cows was on Polish farms, only 6
cows per farm. Other indicators illustrating the level of raising cows include:
share of holdings with up to 9 cows and share of cows in herds up to 9 units. In
Poland and in Hungary the share of holdings with up to 9 cows was respectively
82.2 and 81.5%, whereas in other countries this share was in the range of 3%
(Netherlands) - 13% (Germany). In Poland in 2010, herds with up to 9 cows,
kept 32.2% of the total number of cows, while in the Netherlands and Denmark
those herds kept only 0.1% of cows. These facts point to a dramatically low lev-
el of concentration of cows on Polish farms.

Table 2.2. Number of farms and number of cows in the surveyed countries in 2010

Specification Poland | Hungary | Germany | Denmark | Netherlands
Number of farms with cattle 4258 114 89 8 430 19.8
(thousand)

Number of cows (thousand) 2505.6 245.1 4164.8 568.2 1487.6
Number of cows on a farm 5.9 21.5 46.4 1322 74.7
(units)

Share of farms with 9 cows 822 815 12.9 46 30
(%)

Sharg of cows in herds of up to 322 106 14 0.1 01
9 units

Source: [Statistisches Jahrbuch iiber Erndhrung 2012].
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Differences in the level of milk production were much smaller than in
cow population (Table 2.3). The highest milk production was in Germany; in
2010 it was about 30 million tonnes of milk, almost three times higher than in
Poland and the Netherlands, where it was respectively 12.4 and 11.9 million
tonnes of milk. The lowest milk production was in Hungary, only 1.68 million
tonnes. Smaller differences in milk production in the surveyed countries than in
the total cow population were the result of differences in the level of milk yield
of cows. In Denmark and the Netherlands, milk yield of cows exceeded 8 thou-
sand kg of milk per cow per year, while in Poland it was about five thousand kg.
In Hungary and Germany, milk yield was similar and was ca. 7 thousand kg.

There were also significant differences in the level of milk production
marketability determined by the share of milk purchase in total milk production.
In Poland and in Hungary the share of purchase was respectively: 72.3 and
69.6%, while in other countries it was around 98%. The low share of milk pur-
chase in Poland and Hungary indicates higher consumption of milk on farms for
the purpose of consumption in the household and feed.

Table 2.3. Role of milk production in the surveyed countries in 2010

Specification Hunga- | Germa- Den- Nether-

Poland ry ny mark lands

Milk production (thousand tonnes) 12430 1685 29629 4910 11948

Milk yield of cows (kg/cow) 4960 6874 7144 8641 8031

Share of purchase (%) 72.3 69.6 98.1 98.1 97.2

Participation in milk production in

the EU-27 (%) 8.3 1.1 19.6 32 8.0

Exceeding (+) or not (-) quotas

in2011/2012 -200.8 -534.7 +37.4 9.8 +59.1

Source: [Statistisches Jahrbuch iiber Erndhrung 2012].

The share of the surveyed countries in the EU milk production was also
highly diverse. The highest participation was characteristic of Germany. Their
share in milk production in the EU-27 in 2010 was about 20%. A similar level of
participation was in Poland and the Netherlands, respectively: 8.3 and 8.0%. The
share of Hungary was negligible, only 1.1%. It can therefore be assumed that
Poland is a major producer of milk in the EU. Covering Poland and Hungary in
2004 with milk quotas was perceived as a barrier to development. It turned out,
however, that both Poland and Hungary did not take full advantage of the allo-
cated milk quota. This is evidenced by the figures given in Table 2.3. Germany
and the Netherlands fully exploited production limits, and even exceeded them
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in 2010. The planned abolition of milk quotas after 2015 will probably result in
stronger variations in milk production between EU countries, but also in Poland
between the voivodeships. One should expect a further increase in milk produc-
tion in central and eastern Poland, in the following voivodeships: Mazowieckie,
Podlaskie and Warminsko-Mazurskie [Parzonko 2012].
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3. Evaluation of production potential, organization of production,
costs and effects on dairy farms (type 45) of the surveyed
countries, depending on the economic size in 2008-2010

3.1. Assessment of dairy farms in different economic size classes

3.1.1. Assessment of dairy farms — small to average (class 3, SO of EUR 25-50
thousand) in the surveyed countries

3.1.1.1. Evaluation of production potential of dairy farms — small to average

In this class of economic size, the evaluation covers farms from Poland,
Hungary and Germany. The figures characterizing the potential of this class size
of dairy farms are shown in Table 3.1. The average size of dairy farms in Poland
and Hungary was similar and amounted to EUR 35.9 and 37.7 thousand. Ger-
man farms were about 15% higher. Polish and Hungarian farms increased slight-
ly in size, respectively by 2 and 1.6%. German farms decreased in size by 6%.

The greater variation occurred in the area of agricultural land. Polish and
German holdings had a similar area, which was: 26.8 and 20.6 ha. Hungarian
farms were almost twice as large. Polish and Hungarian farms in the period de-
creased in area, respectively by 16.2 and 26.4%, while the German farms in-
creased by about 2%.

The surveyed farms in addition to own land also used leased land. The
lease was used to the greatest extent by Hungarian farms, where the share of
leased land was approximately 50%. In Polish and German farms the share of
leases was lower and stood at: 26.7 and 33.1%.

Total labour input determined by the number of AWU/farm were included
in the range of 1.96 (Poland) to 1.22 (Germany). In Hungarian farms input
amounted to 1.66 AWU. In terms of labour per 100 ha of AL, diversity was
higher due to differences in the area of AL. The highest inputs were in Polish
farms (7.37 AWU/100 ha) and the lowest in Hungarian farms, less than 4 AWU.
In the studied period, Polish and Hungarian farms increased inputs per 100 ha of
AL by 14 and 55% respectively, while German holdings decreased labour inputs
by 5%. The share of own labour in total inputs was high, in the range of 78.5%
(Hungary) to 99.1% (Germany). Polish and Hungarian farms recorded a de-
crease in the share of own labour by 15% and 32.7% respectively, while German
holdings recorded growth of 2.6%. The increase in the share of own labour in
labour inputs in German farms should be associated with high levels of labour
costs in this country.
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Table 3.1. Production potential of small to average dairy farms (type 45) according to size of
SO (total volume of standard output in the range of EUR 25-50 thousand, class 3)
in 2008-2010

Poland Hungary Germany

] ] ) Change Change Change
Specification Unit Value m;i})cggor Value m(zlz)cggor Value m(zlz)c(;igor

=100% =100% =100%
Economic size SO 35.9 102.0 37.7 101.6 42.7 94.0
Area of AL ha 26.8 83.8 43.8 73.6| 20.6 101.8
Share of leased land % 26.7 88.6 48.7 96.2 33.1 110.7
Total labour input AWU 1.96 95.5 1.66 114.2 1.22 96.8

Total labour input/ 100

ha of AL) AWU | 737 1140 3.92 1552 5.94 95.1

Share of own labour

: % 98.4 85.0| 785 673 99.1| 1026
in total labour

Value of assets/haof | thou- 78| 1444 27| 1035 19.9 93.1
AL sand

Value of assets/ AWU tsha‘fl‘g 105.2 126.6| 72.8 66.7| 334.0 97.9
Share of fixed assets in | 89.4 104.6| 65.4 103.9| 93.6| 1003
assets

Share of equity in lia- % 921 1068 89.7 97.7] 956 1000
bilities

Source: European FADN.

Fixed assets in the surveyed farms were also highly diverse. In terms of
1 ha of AL, the value of fixed assets in German holdings in the surveyed period
was about EUR 20 thousand and was nearly three times higher than on Polish
farms and more than seven times higher than on Hungarian farms where the fig-
ure was only EUR 2.7 thousand/ha. Similar differences occurred in equipment
for work, determined by a particular value of fixed assets per 1 AWU. There
was a marked increase in the value of fixed assets on Polish farms, both per 1 ha
and per 1 AWU, respectively, by 44 and 27%, with a decline in these values in
German holdings by 3 and 2%. The assets of all farms were dominated by fixed as-
sets. Their share in Polish and German holdings amounted to about 90%, while in
Hungarian holdings it was lower and amounted to 65%. The liabilities were domi-
nated by equity. Its share was 90% (Hungary) and more in other countries.

3.1.1.2. Assessment of production organization on dairy farms — small to
average

Organization of production on dairy farms of this size class was varied. It
was characterized using the structure of crops and production and stocking den-
sity. The corresponding numbers are given in Table 3.2. The share of cereals in
the area of AL on Polish farms was the highest around 38%. On Hungarian and
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German farms it was lower and amounted to: 30 and 16%. The share of cereals
in AL was associated with participation of forage crops (pasture and forage
crops on arable land). The highest was on German farms and stood at 83%,
while on the remaining farms it was about 60%.

Table 3.2. Organisation of production in small to average dairy farms (type 45) according to
the size of SO (total volume of standard output in the range of EUR 25-50 thousand, class 3)
in 2008-2010

Poland Hungary Germany
Change Change Change
Specification Unit indicator indica- indicator
P Value 2008 Value tor 2008 Value 2008
=100% =100% =100%
Share of cereals in AL % 37.6 97.9| 29.9 103.9 16.3 99.2
Area of forage crops ha 15.9 84.7 28.3 71.6 17.0 100.9
Share of forage crops % 59.4 101.1 64.5 97.4 82.7 99.1
LU/
Livestock density 100 | 111.1 103.7| 47.4 126.3| 119.6 77.5
ha
Stocking density of ani- LU/
mals fed in a grazing sys- 1.8 102.8 0.7 127.0 14 78.3
tem per 1 ha of forage area tha
Dairy cows LU 19.6 85.2 15.0 93.1 14.1 77.8
Other cattle LU 9.4 90.8 4.7 84.0 10.3 81.2
Share of crop production % 16.9 100.7 33.6 98.7 7.1 125.8
Share of animal production| % 82.3 100.3 65.9 101.3 82.9 94.3
Share of other production % 0.8 64.2 0.5 43.0 10.0 142.9
Including: share of trans- |~ L1 1120 06| 632 09 97.1
ferred production

Source: as in Table 3.1.

The share of forage crops in the analysed period was stable. Stocking den-
sity determined by the number of livestock units (LU) per 100 ha of AL on
Polish and German farms was similar and amounted to: 111 and 126 LU. It was
significantly lower on Hungarian farms, only 47 LU/100 ha of AL. It can be as-
sessed as very low, while in Polish and German holdings as average. Stocking
density of cattle per 1 ha of main forage area (MFA) indicates the level of inten-
sity of its use. In Polish and Hungarian holdings, this ratio was higher and
amounted respectively to 1.8 and 1.4 LU/ha MFA. It should be assessed as aver-
age. However, on Hungarian farms it was much lower and stood at only 0.7
LU/ha MFA. This indicates extensive use of forage area. The number of cows
on farms varied. The highest was on Polish farms with ca. 20 cows, while in
Hungary and Germany, it was respectively: 15 and 14 cows. The size of herds of
cows on all farms should be described as low. The total stock density of cattle
was dominated by cows. The highest share of cows was on Hungarian farms
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with 76%, while on Polish and German farms it was lower and amounted to 65
and 58% respectively.

The structure of total production on all farms was dominated by animal
production. On Polish and German farms, its share exceeded 82%, while in
Hungary it was lower and amounted to 66%. Polish and German farms should
be considered more strongly specialized. One should emphasize a much higher
share of the remaining production in German holdings, which was 10%, while
on other farms it did not exceed 1%. The share of production transferred to the
household on all farms was very low and stood at about 1%.

3.1.1.3. Assessment of the level and structure of costs on dairy farms — small to
average

The level of total production costs per 1 ha of AL informs us about the
level of intensity of farm production. The values characterizing the level and
types of costs are shown in Table 3.3. The highest level of costs was on German
farms where it was EUR 1,840/ha and was higher than on Polish and Hungarian
farms respectively by 76 and 169%. Polish and German farms during the survey
period saw a decrease in cost by about 15%, while on Hungarian farms costs
increased by 3%. The level of direct costs on Polish and German farms was sim-
ilar and amounted to 533 and 573 EUR/ha respectively, while on Hungarian
farms it was about 40% lower i.e. EUR 340.

One should emphasize the differences in the structure of total costs, as de-
fined by the share of direct costs in total costs. In the case of Polish and Hungar-
ian farms this share was about 50%, while on German farms it stood at 31%.
This was due to higher economy-wide cost, such as: depreciation, interest ex-
pense and lease. There were also differences in the cost of feed for cattle, both
purchased and own feed. Cost of feed for cattle on Polish and German farms
were similar: 448 and 384 EUR/LU, while on Hungarian farms they were signif-
icantly higher and amounted to 883 EUR/LU. Other costs of animal production
on Polish and Hungarian farms were similar: 49 and 54 EUR/LU, while on
German farms they were significantly higher and amounted to 119 EUR/LU.
There were significant differences in the cost of hired labour. The highest was
on Hungarian farms with 34 EUR/ha, while on Polish and German farms it was
much lower and amounted to: 6 and 11.7 EUR/ha. Cost of interest, lease and
depreciation was significantly higher in the case of German farms.
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Table 3.3. Level and types of costs on small to average dairy farms (type 45) according to the
size of SO (total volume of standard output in the range of EUR 25-50 thousand, class 3) in

2008-2010
Poland Hungary Germany
Change Change Change
Specification Unit indicator indicator indicator
Value 2008 Value 2008 Value 2008
~100% =100% =100%
Total costs/ha of AL Euro | 1043.1 84.7 684.1 103.1| 1839.9 84.7
Direct costs /ha of AL), Euro | 532.7 75.8| 340.2 116.3| 573.3 71.8
Costs of purchased cattle | Buro | yg6 1 7051 560.1| 953 270.3| 853
feed/ LU
E%St of own feed for cattle/ | Euro |\ ey o1 695 3227 720 1112|929
Other costs of animal pro-| Euro | yg o 204 539 1084| 1192 1054
duction/LU
Cost of hired labour/ ha Euro 60| 640 33.6| 1676/ 117| 1557
of AL
Cost of interest /ha of AL Euro 18.1 91.9 8.8 655.3 37.7 914
Cost of lease /ha of AL Euro | 14.0 89.8] 143 880| 71.6] 1016
?;ﬁf“auon costs fha Euro | 5046  966| 693| 51.7| 3888 832

Source: as in Table 3.1.

3.1.1.4. Evaluation of economic and production effects on dairy farms — small to
average

Production and economic effects of the surveyed holdings were assessed
using indicators of productivity and profitability of land and other factors of
production. The corresponding numbers are given in Table 3.4. The indicator of
land use is wheat yield. Similar level of yield of this crop occurred in the case of
Hungarian and German farms and amounted to: 51 and 55 dt/ha. A slightly low-
er level was recorded on Polish farms, 47 dt/ha. Milk yield of cows is character-
istic of dairy farms. The highest yield was on German farms, almost 6 thousand
kg of milk per cow per year.

Milk yield of cows on Polish farms was about 14% lower, while on Hun-
garian farms it was about 22% lower than in Germany. The highest productivity
of land measured by the value of production per 1 ha of AL was on German
farms, 1.94 thousand EUR/ha. Productivity of land on Polish and Hungarian
farms was lower by 30% and 60% respectively. Different proportions occurred
in the productivity of assets. The highest productivity of assets was on Hungari-
an farms where productivity ratio was 0.28, on Polish and German farms it was
respectively 0.18 and 0.10. Low productivity of assets in German holdings was
the result of high-value assets per 1 ha of AL. Definitely less variation was in
productivity of current assets.
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Table 3.4. Productivity and efficiency of small to average dairy farms (type 45) according to
the size of SO (total volume of standard output in the range of EUR 25-50 thousand, class 3)

in 2008-2010

Poland Hungary Germany
Change Change Change
Specification Unit indicator indicator indicator
Value 5008 Value 2008 Value 2008
=100% =100% ~100%
Wheat yield dt/ha 47.0 0.9 50.6 08| 54.7 0.9
lgf)lvlvks yieldof dairy |\ o | 5008.4 09| 45072 0.9|5797.2 1.0
.. thousand

Productivity of land FUR/ha 1.37 0.86 0.77 097 1.94 0.83
gfsdu"“"“y ofas- | ies 0.18 0.60 0.28 0.94| 0.10 0.90
ferr?f;lscstgs”y ofcur- | es 169 085 0.81 101 152 0.94
(L;?‘X‘év%‘)’d“"“my R 11873 076|  20.56 0.62| 3267 0877
g;?ﬁ‘;;‘b‘hty of land WUR L0ss| Lo 0.30 0.80| 0.61 1.05
:erfsﬁ(%k/’z;ty of as- % 771 709 10.9 771 31| 1123
Profitability of own | EUR

labour (D/EWU) | housand 8.1 0.9 9.8 06| 104 1.1
Octf’;;(igi‘g;f?;/s;) % 130.3| 1020 1120 94.0| 105.4 98.5
t\i/;flb(‘]gt/-‘}/))"fpmduc' % 2.1 1185 38.9 82.3| 31.6 125.3
g;‘r’gi tﬁ"m man-| BOR 136 08 -3.20 19| -21.16 1.7
Income parity (A) % 195.8 82.5 195.3 78.7| 89.6 45.9
Income parity (B) % 77.5 88.5 90.4 56.1 20.2 109.1
Net investment rate % 34.8 57.2 -37.1 17.7| -42.1 656.0

Source: as in Table 3.1.

Productivity of these measures on Polish and Hungarian farms was similar
and amounted to 1.69 and 1.52, while on Hungarian farms it was 0.81 and was
about 52% lower than in Polish farms. Labour productivity measured by the
value of production per 1 AWU was the highest on German holdings, it amount-
ed to 32.6 thousand EUR/AWU and was higher than on Polish and Hungarian
farms, respectively by 74 and 59%.

The profitability of land on Polish and German farms was similar and
amounted to 0.58 and 0.61 thousand EUR/ha of AL. On Hungarian farms it was
EUR 0.30 thousand and was about 50% lower. The profitability of assets was
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the lowest on German farms, it was 3.1%, which was respectively two and three
times lower than on Polish and Hungarian holdings.

The differences in profitability of own labour were not large. The highest
profitability of own labour was on German farms, 10.4 thousand EUR/FWU and
was higher than on Polish and Hungarian farms by 28 and 6%. Production was
profitable and viable in all farms. The highest value of these indicators was on
Polish farms.

Income from management, constituting the ultimate measure of effective-
ness on all farms was negative. The highest negative value of this income was in
German farms, -21.16 thousand EUR/farm. On Polish and Hungarian farms in-
come from management was respectively: -3.16 and -3.20 thousand EUR. In-
come parity "A", being the relation of farm income per 1 FWU and wages of
hired workers, on Polish and Hungarian farms was approximately 195%, while
German farms did not reach this parity. The value of this ratio was approximate-
ly 90%. All surveyed farms did not reach income parity "B". The lowest value
of this ratio was on German farms, it was 20%. The rate of net investment in
Hungarian and German holdings was negative and amounted to -37 and -42%
respectively. Net investment rate on Polish farms was 35%.

Generalizing the evaluation of small to medium dairy farms, one should
note that holdings of this size class have no chance of development. This is evi-
denced by the negative income from management, not achieving income parity
and negative investment rate (except for Polish farms). Polish farms, despite the
positive net investment rate had a negative income from management and have
not achieved income parity.

3.1.2. Assessment of dairy farms — average to large (class 4, SO of EUR 50-100
thousand) in the surveyed countries

3.1.2.1. Evaluation of production potential of dairy farms — average to large

In this size class, in addition to Polish, Hungarian and German farms,
there are also dairy farms from the Netherlands. The numbers characterizing the
production potential of this size class are given in Table 3.5. Diversity in terms
of economic size is not large. SO value is contained in the range of EUR 66 (Po-
land) to 81 thousand (Netherlands). The greatest variation was in respect of the
area of AL. The greatest area was on Hungarian farms (78 ha), and the smallest
on Dutch farms (19.7 ha). Polish and German farms used respectively: 47.5 and
31.3 ha of AL. The area of AL on all farms in the surveyed period decreased
slightly from 2% (Germany) to 16% (Poland).

32



Table 3.5. Production potential of average to large dairy farms (type 45) according to the size
of SO (total volume of standard output in the range of EUR 50-100 thousand, class 4)
in 2008-2010

Poland Hungary Germany Netherlands
Change Change Change Change
Specification | Unit indica- indica- indica- indica-
Value tor Value tor Value tor Value tor
2008 2008 2008 2008
=100% =100% =100% =100%
Economic size | SO 66.2 103.9 77.9 106.4 73.1 101.8 81.0 99.3
Area of AL ha 475 842 717 98.8| 31.3 98.1 19.7 92.2
lsa}:fge ofleased | o, 334| 933 413| 112.7| 460 972| 433| 650
3;1(;:3‘: labour | \wul 23| 924 23| 1173 14| 965 12| 949

Total labour
input/ 100 ha |AWU 4.8 109.8 3.0 1187 4.4 98.4 59| 102.9
of AL)

Share of own
labour in total % 91.2 88.5| 69.5 81.2| 97.1 97.3 95.8 90.3
labour

Value of as- thou-

sets/ ha of AL | sand 83| 1463 3.2 90.8| 15.8 101.2 52.0| 160.5
Value of as- thou-

sets/ AWU sand 171.4| 133.3| 108.2 76.5| 355.2 102.9| 883.8| 1559
Share of fixed

. % 89.7 103.6 71.5 934 924 99.9 84.3 101.7
assets 1n assets

Share of equity

R % 87.4| 1115 90.4| 102.8| 92.8| 101.6| 90.4| 102.8
in liabilities

Source: as in Table 3.1.

All farms, in addition to own land, also used leased land. Their share was
in the range from 33% (Poland) to 46% (Germany). Labour inputs in AWU per
farm were strongly differentiated. The highest were on Polish farms, 2.3 AWU,
and the lowest on the Netherlands, 1.2 AWU, about 48% lower than on the
Polish farms. Labour inputs per 100 ha of AL were less diverse. The highest
were on Dutch farms, 5.9 AWU/100 ha of AL and the lowest on Hungarian
farms, 3 AWU/100 ha of AL. The share of own labour in total inputs was varied.
The lowest was on Hungarian farms, 69%, while the highest was on German
farms where the rate was 97%. The share of own labour was also relatively high
on Polish farms, where it stood at 91%. There was a very strong diversification
of assets, both in terms of 1 ha of AL and 1 AWU. The highest occurred on
Dutch holdings, where it amounted respectively to 52 thousand EUR/ha of AL
and 884 thousand EUR/AWU. The lowest was on Hungarian farms, 3.2.
EUR/ha of AL and 108 thousand EUR/AWU. Equipment in fixed assets on
Polish farms was higher than on Hungarian farms respectively by 160% and
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58% and lower than on German farms by 47% and 52%. The assets of all farms
were dominated by fixed assets, whose share was in the range from 72% (Hun-
gary) to 92% (Germany). The liabilities were dominated by equity, whose share
exceeded 87%.

3.1.2.2. Assessment of production organization on dairy farms — average to large

The figures characterizing organization of production in average to large
dairy farms is given in Table 3.6. The share of cereals in the agricultural area
was varied. On Polish and Hungarian farms it was similar and amounted to
about 33%. The lowest was on Dutch farms, only 0.1%. The share of cereals in
area of AL was related to share of forage crops in the area of AL. On Polish and
Hungarian farms it was similar and amounted to 64% and 61%; it was higher on
German farms where it stood at 78%, and the highest on Dutch farms, 99%.
Share of forage crops in the area of AL indicates a much higher level of special-
ization of German farms, and especially Dutch farms. Stocking density ex-
pressed as the number of livestock units per 100 ha of AL was highly diverse.
The highest was on Dutch farms, 191 LU, and it was about 64% higher than on
Polish farms and about 213% higher than on Hungary. It was higher than the
density on German farms by 40%. Stocking density on Hungarian farms can be
described as low, on Polish farms as average, and on German and Dutch farms
respectively as high and very high. Stocking density is associated with the level
of intensity of using the main forage area. On Polish, German and Dutch farms it
similar and was in the range from 1.7 LU/ha to 1.9 LU/ha. It was significantly
lower on Hungarian farms where it stood at 1 LU/ha. The number of cows in
herds was varied. On Polish and Hungarian farms it was similar: 35 and 30
cows, while on German and Dutch farms it was about 24 cows. The share of
cows in herds of cattle was similar, about 60%.

Production structure was not strongly diversified. On all farms it was
dominated by animal production; its share in all farms, except for Hungarian
farms, was over 80%, while in the latter it was 65%. These figures indicate
a lower degree of specialization of Hungarian farms. In these farms, the share of
crop production was 34%, while in the others it exceeded 14% (Poland). One
should emphasize the share of other production in German and Dutch farms,
which respectively amounted to: 7 and 14%, while in others it did not exceed
1%. Links between farms and households were very weak. The share of trans-
ferred production did not exceed 1%.
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Table 3.6. Organisation of production in average to large dairy farms (type 45) according to
the size of SO (total size of standard output in the range of EUR 50-100 thousand, class 4)
in 2008-2010

Poland Hungary Germany Netherlands
) ) ) -Cljl.nge Change Change Change
Specification Unit A yral | indica- indicator indicator
Value tor ue | tor 2008 Value 2008 Value 2008
:21%%§A] =100% =100% =100%
il;f‘re of cerealsin |, 32.8| 95.6(325 83.7| 19.7| 103.8| 0.1 0.0
Area of forage ha | 304| 859|473 97.8| 244| 971 195 942
crops
fgg: of forage % 64.0| 102.0(60.9| 99.0| 77.8| 99.0 99.0| 102.2
Livestock density | "1°"| 116.2| 108.3|61.0| 114.4| 1364 93.6[190.7 1045
Stocking density of
animals fed in a LU/

. 1.8| 105.8| 1.0 1144| 1.7, 944| 1.9 103.1
grazing system per lha

1 ha of forage area

Dairy cows LU 352 89.0130.0f 97.2| 245 91.2] 239 94.9

Other cattle LU 18.8| 95.1|15.5| 151.6| 17.6 929| 13.3 102.8

Share of crop pro- | o | 401 913(343| 1060| 92| 1085 1.6 89.1
duction

Share of animal

production % 85.3| 102.3|64.9 98.0| 83.7 98.4| 844 99.8

Share of other pro-

. % 0.7| 44.7| 0.8 36.7 7.1 109.2| 14.0 102.9
duction

Including: share of
transferred produc- % 0.5 102.1| 05| 763| 05| 850 0.1 78.6
tion

Source: as in Table 3.1.

3.1.2.3. Assessment of the level and structure of costs on dairy farms — average
to large

Numbers characterising the level and structure of costs in surveyed farms
are presented in Table 3.7. The surveyed farms of this class size differ in the in-
tensity of production. By far, the most intensive farms in this regard were Dutch
farms, where the level of total costs per 1 ha of AL was EUR 3719 and was
more than three times higher than on Polish farms, almost 5 times higher than in
Hungary and 1.7 times higher than on German farms.

Differences in the level of direct costs were lower. The highest were also
on Dutch farms, 1331 EUR/ha, and were about 2 times higher than on Polish
and German farms and 3.5 times higher than on Hungarian farms. One should
emphasize the differences in the share of direct cost in total costs. On Polish and
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Hungarian farms this share was similar and stood at about 50%, while on Ger-
man and Dutch farms it was much lower and stood at 35%.

Table 3.7. Level and types of costs in average to large dairy farms (type 45) according to the
size of SO (total volume of standard output in the range of EUR 50-100 thousand, class 4) in

2008-2010
Poland Hungary Germany Netherlands
Ch;nge Change Change Ch;nge
Specification | Unit | Val- | ™'°?" | val- | indicator indicator indica-
tor Value Value tor
ue ue 2008 2008
2008 =100% =100% 2008
=100% =100%
Total costs/ha
of AL Euro | 1200.7 889| 7512 949| 21439 9%.5| 37193 96.5
Direct costs
/ha of AL), Euro| 6434 81.7| 3779 950| 7641 949 13308 88.8
Costs of pur-
chased cattle Euro| 3401 72.1| 469.0 932| 3344 975| 4175 822
feed/ LU
Costs of own
cattle feed/ LU Euro| 1443 646| 304.1 1202 1177 103.0 21.0 827
Other costs of
animal produc- | Euro 569 837| 324 899 1128 1063 1902 95.1
tion/LU
Cost of hired
labour/ ha of | Euro 184 634 429 262|200 116.7 590 1486
AL
Cost of interest
Jha of AL Euro 287 862| 132 899| 484 769| 1972 80.5
Cost of lease
/ha of AL Euro| 194] 985 190 89| 93 §72| 2884 744
Depreciation
costs /ha of AL Euro| 2323 1041 902 777 4292 951 5053 1181

Source: as in Table 3.1.

Differences in the cost of purchased fodder were not large, from 334
EUR/LU (Germany) to 469 EUR/LU (Hungary). One should note the higher
level of costs of external factors and depreciation on Dutch farms. Cost of hired
labour in these farms were 59 EUR/ha and were twice as high as on Polish and
German farms and 37% higher than on Hungarian farms. Much greater differ-
ences occurred in the cost of interest. On Dutch farms, these costs amounted to
197 EUR/ha and were respectively 6.0, 15 and 4 times higher than on Polish,
Hungarian and German farms. Cost of lease on Dutch farms was 288 EUR/ha
and was almost 15 times higher than on Polish and Hungarian farms and 3 times
higher than on German farms. Variation in depreciation costs was lower. This
cost on Dutch farms was 505 EUR/ha and was twice as high as on Polish farms
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and more than 5 times higher than on Hungarian farms and 20% higher than on
German farms.

3.1.2.4. Evaluation of economic and production effects on dairy farms — average
to large

The numbers characterizing economic and production effects in average
to large dairy farms are given in Table 3.8. Wheat, as a basic commodity plant
was not grown on Dutch farms, where almost 100% of AL was allocated for the
cultivation of fodder crops. Yields of wheat on Polish and German farms were
respectively 51 and 64 dt/ha. On Hungarian farms they were only 36.8 dt/ha.
Productivity of land measured by the value of production per 1 ha of AL was the
highest on Dutch farms, 4 thousand EUR/ha. It was 5 times higher than on Hun-
garian farms and respectively 2.5 and 1.7 times higher than on Polish and Ger-
man farms. Productivity of assets was the highest on Hungarian farms where the
times ratio was 0.26, and the lowest on Dutch farms, where the corresponding
ratio was only 0.08. On Polish and German farms, this ratio was respectively
0.20 and 0.15.

Productivity of current assets on Polish and German farms was similar
and amounted respectively to 1.93 and 1.91. The lowest was on Hungarian
farms where it amounted to 0.50. On Hungarian farms it was 0.93 and was about
52% lower than in Polish farms. The highest labour productivity was on Dutch
farms where it amounted to EUR 67 thousand AWU and was 30% higher than
on German farms and respectively 99% and 134% higher than on Polish and
Hungarian farms. The profitability of land on Polish and German farms was
similar and amounted respectively to 0.67 and 0.65 thousand EUR/ha of AL. On
Dutch farms it was 0.52 thousand EUR/ha, and the lowest was on Hungarian
farms, 0.38 thousand EUR/ha of AL. The profitability of assets was very strong-
ly differentiated. The highest was on Hungarian farms where the times ratio was
11.9. This was due to the low value of the assets in these farms. On Polish and
German farms the times ratio amounted respectively to 8.3 and 4.1. The lowest
profitability of assets was on Dutch farms, where the corresponding figure was
1%. The profitability of own labour was less diverse. On Polish and German
farms it was similar and amounted respectively to 15.41 and 15.1 thousand
EUR/FWU. Higher profitability was on Hungarian farms, 18.44 thousand
EUR/FWU, and the lowest on Dutch farms, 9.31 thousand EUR/FWU. Produc-
tion was profitable and viable on all farms. The highest cost-effectiveness and
viability ratios were on Polish and Hungarian farms and the lowest on Dutch
farms. Income from management on Polish and Hungarian farms was positive
and amounted respectively to 1,115 and 937 EUR/farm. On German and Dutch
farms it was negative and amounted to -23.8 and -59.1 thousand EUR/farm.
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Polish and Hungarian farms reached parity income both in relation to
wages in the surveyed farms, as well as in the national economy. German and
Dutch holdings did not reach either type of income parity. The rate of net in-
vestment on Polish farms reached 78%, and on Hungary only 1%. This rate on
German farms was negative and amounted to -15%, while on the Netherlands it
reached only 0.5%. Given the negative income from management, not achieving
income parity and the negative or very low rate of net investment, it should be
noted that average to large dairy farms on Germany and the Netherlands do not
have a chance of development. Polish farms and to a lesser extent Hungarian
farms have this chance.

3.1.3. Assessment of dairy farms — large (class 5, SO of EUR 100-500 thousand)
in the surveyed countries

3.1.3.1. Evaluation of production potential of dairy farms — large

This size class included farms from all surveyed countries. The numbers
characterizing the productive potential of this group are shown in Table 3.9. The
surveyed farms differ in terms of economic size, although they are in the same
size class as large holdings. The smallest were holdings from Poland (EUR 150
thousand) and the largest were farms from Denmark (EUR 315 thousand). The
standard output in other farms ranged between EUR 201-249 thousand. Sur-
veyed farms vary in size, which ranged from 47 hectares (Netherlands) to 160 ha
of AL (Hungary). The area of Polish and Danish farms was similar respectively
108 and 93 ha. The share of leased land also varied. The greatest proportion of
leased land was on German holdings (67%), while the smallest on Danish farms
(24%). On other farms, the share of leased land was in the range of 38% (Neth-
erlands) to 47% (Hungary). Total labour inputs were also diverse, from 1.67
AWU/farm (Netherlands) to 5.04 AWU/farm (Hungary). Labour inputs per 100
ha of AL were less diverse ranging from 1.88 (Denmark) to 3.55 AWU/100 ha
(the Netherlands). A higher share of own labour inputs in total inputs were on
Polish, German, Danish and Dutch holdings, respectively 68.5, 84.7, 70.2 and
92.2%. On Hungarian holdings the share of own labour was the lowest and
amounted to 29.7%. Value of assets per 1 ha of AL was the highest on Dutch
farms, EUR 52 thousand. On Danish farms it was about 46% lower. On Polish,
Hungarian and German farms the value of assets was smaller than the value of
assets on Dutch holdings, respectively by: 85, 93 and 79%. A similar level of
differentiation occurred in technical infrastructure, expressed by the value of
assets per 1 AWU. The highest value occurred on Dutch holdings, where the
value of assets per | AWU was EUR 1,342 thousand, while the lowest was on
Hungarian farms where it amounted to EUR 117 thousand. The assets in all sur-
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veyed farms were dominated by fixed assets. Their proportion was in the range
of 72% (Hungary) to 92% (the Netherlands). The share of equity in liabilities
varied. On Polish, Hungarian and German farms it was about 80% on Dutch
farms — about 70%, and the lowest was on Danish farms, 48%.

The low share of equity on Danish holdings results from legislation re-
garding the transfer of farms to descendants. Taking over farms in the family is
done by way of purchase, using a bank loan.

3.1.3.2. Assessment of production organization on dairy farms — large

The figures characterizing the organization of production in the surveyed
holdings are given in Table 3.10. The share of cereals in the area of AL on
Polish and Hungarian farms was higher and amounted respectively to 30 and
33%. The share on German and Danish farms was lower and amounted respec-
tively to 22 and 24%, and the share of cereals on Dutch holdings was the lowest,
only 1.2%. The share of forage crops in AL also varied. On Polish and Hungari-
an farms it was about 60%, on German and Danish farms it exceeded 70%, and
on Dutch holdings it was 97%.

The stocking density on Polish and Hungarian farms was lower and
amounted respectively to 115 and 82 LU/100 ha of AL, on German and Danish
farms it was high and amounted to 142 and 156 LU, while on Dutch farms it
was very high and amounted to 242 LU/100 of AL. The level of stocking densi-
ty was associated with the level of intensity of using main forage area.

On German, Danish and Dutch holdings, there were 2 LU and more per
1 ha of forage area. The number of cows was not strongly diversified. The num-
ber of cows was in the range of 63 (Germany) to 88 cows (Hungary and Den-
mark). Polish and Dutch farms kept about 77 cows. The herds of cattle were
dominated by cows. Their proportion was in the range of 57% (Germany) to
70% (the Netherlands). The production structure was dominated by animal pro-
duction. Its proportion was in the range of 70% (Hungary) to 91% (the Nether-
lands). Hungarian and Danish holdings had a relatively high proportion of crop
production, respectively 29 and 24%. One should emphasize the share of other
production on Dutch holdings, which was 7.2%, while in other farms it did not
exceed 3%. The share of production transferred to households was very low and
did not exceed 0.5%.
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3.1.3.3. Assessment of the level and structure of costs on dairy farms — large

The level of intensity of production determined by total costs per 1 ha of
AL was clearly diverse. On Polish and Hungarian farms it was similar and
amounted to about 1380 EUR/ha of AL. It was lower twice than on German
holdings and three and a half times lower than on Danish and Dutch holdings,
where it was more than 4.5 thousand EUR/ha of AL. Similar correlations oc-
curred in the level of direct costs. There were, however, differences in the cost
structure. On Polish and Hungarian holdings the share of direct costs in total
costs amounted to more than 50%, while on German and Danish holdings to ap-
proximately 40% and on Dutch holdings to 36%. The differences were caused
by higher costs of external factors in the latter three countries. The costs of pur-
chased feed per 1 LU were similar on Polish, German and Dutch holdings. They
were in the range from 386 to 447 EUR/LU. On Hungarian holdings they were
about 70% higher, while on Danish farms they were the highest and amounted to
1,026 EUR/LU. One should note the low level of costs of AL own feed on
Dutch holdings, which is associated with the acquisition of own roughage from
permanent grassland. Cost of hired labour on Polish, German and Dutch farms
were similar and within the range of 70 to 81 EUR/ha. They were much higher
on Hungarian farms, 134 EUR/ha, and the highest on Danish farms, 218
EUR/ha. Costs of interest on Polish and Hungarian farms were similar and were
respectively 36 and 43 EUR/ha.

On German farms they were almost twice as high, but definitely the high-
est were on Danish farms, almost 800 EUR/ha. They were slightly lower on
Dutch holdings, 669 EUR/ha. Costs of lease on Polish and Hungarian farms
were very low and were respectively 20 and 30 EUR/ha. They were definitely
the highest on Dutch farms, 239 EUR/ha. On German and Danish farms the
costs of lease were significantly lower than in the Netherlands and were respec-
tively 160 and 120 EUR/ha. Costs of depreciation also varied, the lowest were
on Hungarian farms, 126 EUR/ha. On Polish farms they were almost twice as
high. On German and Danish farms they were similar, around 420 EUR/ha. The
highest were on Dutch farms; they amounted to 674 EUR/ha, which was associ-
ated with a high value of fixed assets.

43



‘[°€ 21D ] Ul SV 122.4N0g

0°8TI L'€9L 996 9Tty | 9Y01 €0y 9°L9 $971 I'TTT S'8IT omy JO By $1509 :EEQEQWM
8'LIT v'8¢€C | 186 'o¢r |Sv6 1091 YL 0°€e ¥'8L 1ot omy "1V JO ®BY/ 9589 JO 150D
¥'96 9899 19°99 6'86L |9°66 £'98 I'vS 9y 0°08 9¢ oIy | TV JO BY/ ISIIUL JO 350D
RROL UL |€v6|6LIT |vi6 (w69 |0Ls |geel |€or |eI8 joma| oot
. . . . . J/uonanp
7001 9°C8I |T'¢6 $981 |8°G0I L0ET I'€L 0°08 S'L9 8VL omyg | g [BWIIUE JO §1500 YI0)
606 011 188 y'sts | 6101 I'L6 L9TI1 8'8T¢ 989 SIEl omy 11/
9180 UMO JO SIS0
'S8 S'Lyy | €S8 L'ST01 | Y701 'voy 9CL 1'0L9 €YL 0°98¢ omy 180 10§ Pady vogﬂw\ww
['16 6'8PLI | 188 6’7607 | ¥901 0°ST0T | ¥'79 L'SEL €6L 6°6CL omy TV JO ®y/ §3509 30311
0°001 6°'LT8Y |S'L8 y'LESY | 07901 I'LEST |SV9 p'oLET | €08 6'8LET | oIy TV JO By/s)s09 [e10],
%001= %001= %001= %001= %001=
Sw%omwws_ oneA How%omwﬁ oneA How%oﬁwwi onEA How%nmwﬁ oneA How%owwi SHEA N uoneory10adg
o3uey) J3uey) o3uey) 93uey) o3uey)
SPUB[IOYION yrewua Auewion K1e3unyg puejod

010Z-800T Ut (S sse[o ‘puesnoy 00S-001 YN
Jo o8uer oy ur ;ndino paepue)s Jo SWNJOA [103) OS JO 9ZIS Ay} 03 FUIpI0ode (Gf 9dAy) surrey Arrep a31e[ Ul 1509 Jo sadA) pue [9A9T [ [°€ 9[qeL

44



3.1.3.4. Evaluation of economic and production effects on dairy farms — large

Table 3.12 shows the numbers characterizing economic and production
effects of dairy farms — large. Land productivity measured by wheat yield was
the lowest on Hungarian farms where the crop yields were about 40 dt/ha. These
can be assessed as low. Yields on Polish farms were about 56 dt/ha and they can
be assessed as average. On all other farms yields were in the range of 66 to 79
dt/ha. They can be assessed as fairly high. Milk yield of cows was in the range
of 5,920 kg (Hungary) to 8,240 kg of milk per cow per year (Denmark). On
Polish farms, milk yield was 6,643 kg, while on German and Dutch farms it was
respectively 7,430 and 7,908 kg of milk. Land productivity measured by the
value of production per 1 ha of AL on Polish and Hungarian farms was similar
and amounted to 1.77 and 1.51 thousand EUR/ha. On German and Danish farms
it was higher than the productivity of land on Polish farms by respectively 49
and 137%. It was significantly higher on Dutch holdings, 5.17 thousand EUR/ha
and was nearly three times higher than on Polish farms. Productivity of assets
was the highest on Hungarian farms where the times ratio was 0.4. On Polish
and German farms it was similar and amounted to 0.24. On Danish and Dutch
farms it was much lower and stood at 0.14 and 0.10 respectively. On all farms,
except for German farms, the productivity of assets in the surveyed period de-
creased by 10% (Denmark) to 37% (Poland). Productivity of current assets was
the highest on German farms where the times ratio was 2.09, than on Polish
farms, 1.95, and Danish, 1.53. The lowest was on Dutch farms, 1.24. Labour
productivity on Polish and Hungarian farms was similar and amounted to 52.7
and 47.3 thousand EUR/AWU respectively. By far the highest productivity was
on Danish farms, EUR 210.5 thousand. On German and Dutch farms it respec-
tively amounted to: 107.5 and 145.5 thousand EUR/AWU and was lower than
productivity on Danish holdings by: 49 and 31%. The profitability of land, ex-
cept for Danish farms, for which it was negative, was not strongly differentiated.
It was in the range of 0.49 thousand EUR/ha (Hungary) to 0.80 thousand
EUR/ha. Different relationships occurred in the profitability of assets. The high-
est value was reached by Hungarian farms (0.13%), the lowest by Danish farms
(0.00). The profitability of own labour was strongly differentiated. The highest
was on Hungarian farms, 59 thousand EUR/FWU, followed by Polish farms
(EUR 31.8 thousand), German and Dutch, respectively, 28 and 25 thousand
EUR/FWU. Profitability of own labour on Danish farms was negative. This was
due to the negative income from farms.” Production on all farms, except for
Danish farms, was profitable and viable. The highest values of these indicators

> In Danish holdings, labour of family members is treated as hired labour and is charged to the
farm income.
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were in Polish holdings. Income from management in Polish and Hungarian
farms was positive and amounted respectively to 12.5 and 24.9 thousand EUR.
In all other farms it was negative. The lowest value was in Danish farms, EUR -
137.7 thousand, followed by Dutch farms, EUR -89.9 thousand, and German
farms, EUR -15.8 thousand/ farm. Income parity "A" was reached by Polish,
Hungarian and German holdings. Similar relationships occurred in parity in-
come "B". The rate of net investment on Polish, Danish and Dutch farms ex-
ceeded 100% and was respectively: 124, 139 and 132%. Given the positive in-
come from management, the parity income and rate of net investment, it should
be noted that Polish farms, and slightly smaller Hungarian farms, despite a lower
rate of net investment, have full development opportunities. German, Danish
and Dutch farms have no development opportunities, in spite of a net investment
rate of over 100% in the last two years.
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3.1.4. Assessment of dairy farms — very large (class 6, SO of EUR
500 thousand and more) in the surveyed countries

3.1.4.1. Evaluation of production potential of dairy farms — very large

The numbers characterizing the productive potential of very large hold-
ings are shown in Table 3.13. There are no Polish holdings in this size class. In
terms of economic size, the largest farms are on Hungary and Germany; their
value of SO is respectively: EUR 1070 and 895 thousand. Danish and Dutch
holdings are much smaller, with a value of EUR 624 and 557 thousand.

Differences in the area of AL are definitely bigger. Hungarian farms use
823 hectares of land, over 8 times more than Dutch holdings, which use 99.3
hectares. In turn, German and Danish farms use respectively: 375 and 172 ha of
AL. The share of leased land is also varied. In Hungarian and German farms, the
share of leased land was about 80%, in Danish and Dutch it was about 30%. To-
tal labour inputs varied just like the area of AL. Differences in labour input per
100 ha of AL were much smaller, in the range of 1.74 AWU (Germany) to 3.72
ha AWU/100 ha of AL (Hungary). The share of own labour was also highly di-
verse. Very low on Hungarian (3.2%) and German (9.8%) holdings, average on
Danish holdings (33.7%) and high on Dutch holdings (74%). The value of as-
sets, both per 1 ha of AL and 1 AWU was very strongly differentiated. Very low
on Hungarian holdings and very high on Dutch holdings where it amounted to
52.4 thousand EUR/ha and was over 16 times higher than on Hungarian hold-
ings and respectively 7 and 1.8 times higher than on German and Danish farms.
Asset value per 1 AWU on Dutch and Danish farms was very high and amount-
ed to: 1,896.1 thousand and 1,670.7 thousand EUR/AWU respectively, while on
Hungarian and German farms, respectively, to 87.6 and 296.9 thousand
EUR/AWU. On Dutch holdings it was 21 times higher than on Hungarian farms
and 6.3 times higher than on German farms. The assets were dominated by fixed
assets, ranging from 67% (Hungary) to 92.5% (the Netherlands). The liabilities
of all farms, except for Danish (33.7%) farms, were dominated by equity.
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3.1.4.2. Assessment of production organization on dairy farms — very large

Organization of production in the surveyed farms varied. The relevant da-
ta are given in Table 3.14. The share of cereals in the area of AL was the highest
on Hungarian farms, 36.5%, and the lowest on Dutch farms, 1.9%. On German
and Dutch farms it respectively amounted to 27.3 and 24.2%.

Table 3.14. Organisation of production in very large dairy farms (type 45) according to the
size of SO (total size of standard output over EUR 500 thousand, class 6) in 2008-2010

Hungary Germany Denmark Netherlands
Change Change Change Change
Specification | Unit | val- indica- Val- indica- Val- indica- Val- indica-
ue tor ue tor ue tor ue tor
2008= 2008= 2008= 2008=
100% 100% 100% 100%
Share of cere- % 365| 101.5| 27.3 98.4 | 242 99.7 | 1.9 41.9
als in AL
gze;s‘)fforage ha | 416.9 81.2| 2201 | 1325 1223 99.0| 92.8| 1013
Sg:(’fforage % | 533| 101.9| 627 997 71.6| 103.1| 943 | 1047
Livestock den- | LU/ | ¢ ¢ 119.2 | 113.7 101.9 | 163.2 104.4 | 2503 101.2
sity 100ha

Stocking densi-
ty of animals LU/

fedinagrazing | = | 140 122.01| 175 1019| 219| 991| 260 989
system per 1 ha a

of forage area

Dairy cows LU | 394.2 933 | 2149 | 137.1| 176.7| 1005 ]| 173.5| 989
Other cattle LU | 241.0| 1034 1532 1338 999| 1012] 700 1060
Sﬁf " ;foclf(’p % | 285 90.6 | 17.9 915 | 232 988 | 25| 1004
Eﬁf . cotfo‘ﬁ“mal % | 665| 1087| 77.8| 103.0| 740| 1002| 90.6| 1011
Sﬁf‘ éic(iifocﬁher % 50|  678| 4.1 043 | 28| 1057 6.9 85.3
Including:

fagfrfdo;rggﬂz: % | 01| 748| 01| 763| 00| 1140| 00| 1632
tion

Source: as in Table 3.1.

The share of forage crops in the area of AL was similarly diverse, on
Hungarian and German holdings it exceeded 50%, and was higher on Danish
and Dutch farms, where it was respectively: 71,6 and 92,8%. These numbers
correspond with stocking density in LU/100 ha of AL and LU/ha of main forage
area. On Dutch farms, stocking density was very high, 250 LU/100 ha, while on
Hungarian farms only 78.9 LU/100 ha. On German and Danish farms stocking
density was higher and amounted respectively to 113.7 and 163.2 LU/100 ha of
AL. The intensity of use of forage area on Dutch farms was very high, 2.6 LU
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per 1 ha of this area, while on Hungarian and German farms, respectively 1.4
and 1.7 LU. On Danish farms, use of forage area was also high, 2.2 LU/ha.

Number of cows on farms differed significantly. The highest was on Hun-
garian farms, 394, lower in Germany, 215 cows, and the lowest on Danish and
Dutch farms, where it was similar, about 175 cows. The production structure
was dominated by animal production, the highest proportion was on Dutch
farms, 91%. In other farms it was in the range of 66% (Hungary) to 78% (Ger-
many). The share of crop production in all farms, except for Danish farms, was
within the range from 18% (Germany) to 28% (Hungary). The share of other pro-
duction was insignificant.

3.1.4.3. Assessment of the level and structure of costs on dairy farms — very
large

The numbers characterizing the level and structure of costs in the sur-
veyed dairy farms are given in Table 3.15. The highest level of intensity of pro-
duction was on Danish and Dutch holdings, where total costs per 1 ha of AL
were about EUR 5.2 thousand and were respectively 2.8 and 2 times higher than
the costs on Hungarian and German holdings. The level of direct costs was the
highest on Danish farms where it amounted to 2.2 thousand EUR/ha and was
22% higher than on Dutch farms. It was respectively 2.6 and 2.3 times higher
than on Hungarian and German farms. There were also differences in the struc-
ture of total costs defined by the share of direct costs in total costs. This share on
German and Dutch holdings was lower and amounted to 37% and 35% respec-
tively, while the highest was on Hungarian farms, 47%. It was also relatively
high on Danish farms, 43%. Costs of purchased feed on Hungarian and Danish
holdings were higher and amounted to 825 and 1,030 EUR/LU respectively. On
German and Dutch farms they were about 50% lower.
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Costs of own feed for cattle in Hungarian and Danish holdings were high-
er and amounted to 356 and 472 EUR/LU respectively. In German farms they
were much lower and amounted to 115 EUR/LU, and definitely the lowest were
in Dutch holdings, only 9 EUR/LU. Low cost of own feed in Dutch and German
holdings is to be associated with the acquisition of roughage from grassland.
Cost of hired labour on Hungarian, German and Dutch farms were similar and
within the range of 306 (Hungary) to 353 (Denmark) EUR/ha of AL. In Dutch
holdings they were much lower, 168 EUR/ha of AL. Cost of interest were
strongly differentiated, the highest were on Danish and Dutch farms, respective-
ly 1,092 and 810 EUR/ha. By far the lowest were on Hungarian and German
farms, respectively 45 and 77 EUR/ha of AL.

Differences in the cost of lease were lower than in the cost of interest. The
highest level of lease was on Dutch farms, 244 EUR/ha, and the lowest on Hun-
garian farms, 67 EUR/ha. Differences in depreciation costs were very large. On
Dutch farms, depreciation cost was 841 EUR/ha of AL and was almost 7 times
higher than in Hungarian holdings and respectively: 2.6 and 1.7 times higher
than in German and Danish holdings.

3.1.4.4. Evaluation of economic and production effects on dairy farms — very
large

The numbers characterizing the production and economic effects of this
class of farms are presented in Table 3.16. Yields of wheat inform about the di-
rect productivity of land. On Hungarian farms they amounted to 37 dt/ha and
they should be assessed as low. On all other farms they were in the range of 67
(Denmark) to 86 dt/ha (the Netherlands). The annual milk yield per cow was not
strongly differentiated. It was in the range of 7,097 kg (Hungary) to 8,395 kg
(Denmark). The difference in favour of Danish farms was 18%. Stronger differ-
entiation occurred in the productivity of land. The highest value of production
per 1 ha of AL was on Dutch farms, 5.5 thousand EUR/ha; more than three
times higher than on Hungarian farms. It was respectively 2.3 and 1.2 times
higher than productivity of land on German and Danish farms. Productivity of
assets, just like in previous size classes, was the highest on Hungarian farms
where the times ratio was 0.53, followed by German farms with times ratio of
0.37. Significantly lower productivity of assets was recorded on Danish and
Dutch holdings; the value of times ratio was 0.15 and 0.11 respectively.

53



Table 3.16. Productivity and efficiency of very large dairy farms (type 45) according to the
size of SO (total volume of standard output over EUR 500 thousand, class 6) in 2008-2010

Hungary Germany Denmark Netherlands
Change Change Change Change
Specification | Unit indica- indica- indica- indica-
Value tor Value tor Value tor Value tor
2008= 2008= 2008= 2008=
100% 100% 100% 100%
Wheat yield dtha | 37.0] 59.8| 68.1| 95.0| 673 847 86.4| 1058
Milk yield of | ke/ | 5097 71 1059/ 8031.1| 105.6|8395.2| 1043|7856.2| 965
dairy cows cow
thou-
Productivity of | sand
land Fur/| 166 97.9| 232) 1070| 436 955 548 1003
ha
zsr;’e‘i‘sm“ty of | imes | 0.525| 89.8| 0366 96.6| 0.151| 935 0.105| 907
Productivity of | . 1 1 448|949 1.660| 93.3| 1.524| 1046| 1.397| 824
current assets
Labour produc- | EUR
tivity thou- | 44.22| 92.8| 97.99| 109.7|254.09| 97.1]202.62| 96.1
(P/1IAWU) sand
. EUR
Profitability of |y | 924| 1826| 023 140.1| -0.41| 415 087] 1522
land (D/ha)
sand
Profitability of |
assets (D/A) % 76| 167.6| 28| 1264| -1.4| 406 17| 1376
. EUR
Profitability of | ° * x| 33.63| 2043|-5426| 42.0| 46.86| 152.5
own labour
sand
Cost-
effectiveness of | /" | 9551 90| 91.5| 1008 83.0] 1055| 105.6| 10838
production
(P/K)
Viability of
production % 165 186.6| 9.7 1309| -9.7| 434| 150| 1517
(D/P)
Income from EUR -
thou- | 9.83| -178.1| -4.77| 94.3| -254.3| 735 68.3
management 134.29
sand
zgc)omepa“ty % * *| 151.3| 2013 -139.6| 39.4| 154.7| 1694
gc)ome parity | o, * +| 650| 2043 909 420| 889| 1525
ﬁémve“mem % | 63.0] 163 52.0| 96.1| 303.0, 74| 162.0] 242

* Jack of own labour

Source: as in Table 3.1.
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Similar relationships occurred in productivity of current assets. The high-
est labour productivity was on Danish farms, it amounted to 254 thousand
EUR/AWU. It was about 25% higher than on Dutch farms and almost 6 times
higher than on Hungarian farms. Labour productivity on German farms was
more than 2 times higher than in Hungarian farms, but 61% lower than on Dan-
ish farms. Profitability of land was the highest in Dutch holdings, and profitabil-
ity of assets in Hungarian holdings. Profitability of land, assets and own labour
on Danish farms was negative. On Dutch farms, profitability of own labour was
46.8 thousand EUR/FWU and was about 39% higher than on German farms. In
all households, except for Dutch, production was unprofitable.

Profitability ratios were in the range of -9.7% (Denmark) to 16.5% (Hun-
gary). Income from management on Hungarian and Dutch farms was positive,
while on German and Danish farms it was negative. German and Dutch farms
reached income parity "A" but did not reach income parity "B". In Danish hold-
ings, income parity "A" and "B" was negative. Parity income was not calculated
for Hungarian farms due to the disproportionately low own labour. The rate of
net investments in Hungarian and German holdings was respectively 63 and
52%, it did not provide for simple reproduction of fixed assets. In other hold-
ings, the net investment rate was high, particularly on Danish farms, where it
amounted to 303%. On Dutch holdings it was much lower, 162%. Taking into
account the income from management and not achieving income parity "B", it
should be noted that dairy farms of this class size have limited development op-
portunities. Hungarian holdings were the closest to that opportunity, despite
alow rate of net investment. Dutch holdings achieved positive income from
management and the rate of net investment providing for expanded reproduction
of fixed assets and income parity "B" in the amount of 89%; they also have
a chance to develop.

3.2. Assessment of surveyed dairy farms depending on the economic size

3.2.1. Assessment of production potential of dairy farms depending on the
economic size

The production potential of dairy farms was characterized by the follow-
ing features: area of AL, the share of leased land, total labour input expressed in
AWU/farm labour participation in own labour, asset value per 1 ha of AL and
share of equity in liabilities. Area of AL in surveyed dairy farms is shown in
Chart 3.1. It confirms the relationship between the area of AL and economic size
within individual countries. Polish dairy farms are present in three size classes:
3-5. Hungarian and German holdings are present in all analyzed size classes: 3-
6, Dutch farms in classes 4-6, Danish farms only in classes 5 and 6. In terms of
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farm size, German, Danish and Dutch farms were smaller than Polish and Hun-
garian holdings within given economic size classes. Area of Polish farms ranged
between 27 and 109 ha of AL, areas of AL farms ranged from 44 to 823 ha of
AL, German farms, from 21 to 375 ha of AL, Danish farms, from 93 to 175, and
Dutch farms from 20 to 99 hectares.

Chart 3.1. Area of AL on dairy farms depending on the economic size (ha)

823

25-50 50-100 100-500 500 and more

Groups of economic size in SO

M Poland ®mHungary ® Germany M Denmark ® Netherlands

Source: European FADN.

The surveyed farms benefited from the leased land in varying degrees.
The relevant information is shown in Chart 3.2. The share of leased land in-
creased with the increase in economic size, with the exception of Dutch hold-
ings, where the share of leased land decreased. In Polish farms, the share of
leased land was in the range of 27 to 43%, on Hungarian farms, from 44 to 81%,
on German farms, from 21 to 77%, on Danish farms from 24 to 27%, while on
Dutch farms it decreased from 43 to 33%. The low share of leased land on Dan-
ish farms is associated with different legal regulations for the transfer of farms
to successors who take over the farm by way of purchase.
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Chart 3.2. Share of leased land on dairy farms, depending on the economic size (%)
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Source: European FADN.

Labour inputs per 100 ha of AL show a downward trend with an increase
in economic size (Chart 3.3). The highest level of inputs occurred on Polish
farms, between 7.8 and 3.6 AWU/100 ha of AL. On Hungarian farms it was in
the range of 3.9 to 3.0 ha AWU/100 ha of AL, on German farms, from 5.9 to 2.4
ha AWU/100 ha of AL, on Dutch farms, from 5.9 to 2.8 AWU/100 ha of AL.
On Danish holdings, the level of labour inputs was the lowest and was in the two
highest classes respectively 1.9 and 1.7 AWU/100 ha of AL.

Chart 3.3. Labour inputs (AWU/100 ha of AL) on dairy farms depending on the
economic size

9
8
7
6
5
4
3
2
1
0
25-50 50-100 100-500 Groups of economic size
in SO

Groups of economic size in SO

M Poland W Hungary m Germany W Denmark m Netherlands

Source: European FADN.

57




The share of own labour in total inputs varied between farms in the sur-
veyed countries and economic size classes. The relevant data is shown in Chart
3.4. It showed a downward trend with increasing economic size. On Polish
farms, the share of own labour decreased from 98.4 to 68.5%, on Hungarian
farms from 78.5 to 3.2%, on German farms from 99.1 to 9.8, and on Dutch from
95.8 to 74%. In Danish holdings, the share of own labour was relatively low,
between 70.2 and 33.7%. It results from the treatment of family members as
hired workers.

Chart 3.4. Share of own labour in total labour input on dairy farms depending on the
economic size
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Asset value per 1 ha of AL varied between farms of different countries,
but remained at a similar level within different countries. The relevant infor-
mation is shown in Chart 3.5. By far the lowest value of assets was on Hungari-
an farms where it ranged between 2.7 to 3.7 thousand EUR/ha of AL. On Polish
farms, it was more than 2 times higher than on Hungarian farms, in the range of
7.8 to 8.3 thousand/ha of AL. On German holdings, the value of fixed assets
showed a downward trend with increasing economic size, from 19.8 thousand
EUR/ha of AL in Class 3 to 7.1 thousand EUR/ha in class 6 — the largest. Such
tendency has been widely observed. In Danish and Dutch holdings, the value of
fixed assets remained at a similar level, regardless of the economic size. On
Danish farms, in the two largest classes, it was respectively 27.9 and 28.9 thou-

58




sand EUR/ha of AL, while on Dutch farms it ranged between 51.9-52.4 thou-
sand EUR/ha of AL.

Structure of liabilities determined by the share of equity in total liabilities
showed a downward trend. The share of equity declined with increasing eco-
nomic size. In the third class with the value of SO of EUR 25-50 thousand, the
share of equity in total liabilities was the highest, between 92 and 97%. In class
4 with the value SO of EUR 50-100 thousand, the share of equity ranged from
87 t0 93%. In class 5 it was in the range of 48 to 83%, and in the highest class 6
in the range of 34 to 72%. The lowest share of equity was in Danish holdings, in
the two highest classes it was respectively: 48 and 34%. One should emphasize
the high share of equity on dairy farms, regardless of economic size. Danish
farms were an exception, the share of equity was below 50%. These farms were
supported to a great extent with loans. It is a specific feature of Danish holdings.
One can also note that the highest production potential was in Dutch and Danish
holdings, followed by German holdings. Production potential of Hungarian and
Polish dairy farms was significantly lower.

Chart 3.5. Assets on dairy farms depending on the economic size
(EUR thousand/ha of AL)
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Chart 3.6. Share of equity in liabilities of AL dairy farms,
depending on the economic size (%)
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3.2.2. Assessment of production organization on dairy farms, depending on the
economic size

Organization of production on dairy farms was characterized by the fol-
lowing indicators: stocking density in LU/100 ha of AL, number of cows on the
farm and share of animal production in total production. The relevant data are
shown in charts 3.7-3.9.

Stocking density showed an increasing trend with increasing economic
size in all surveyed farms. There were, however, differences in stocking density
between countries. On Polish farms, stocking density increased from 111
LU/100 AL in Class 3 to 116 and 115 LU/100 ha of AL in class 4 and 5. Stock-
ing density on Hungarian farms was the lowest, in the range of 47 LU/100 ha of
AL to 63, 82 and 80 LU/100 ha of AL in subsequent size classes. Stocking den-
sity on German farms increased from 120 LU/100 ha in class 3 to 146 ha
LU/100 ha of AL in class 5 and then decreased to 114 LU/100 ha of AL in class
6. Stocking density on Danish farms in the two highest classes was respectively
152 and 163 LU/100 ha of AL. The highest stocking density was in Dutch hold-
ings in the last three classes and showed an upward trend from 191 to 250
LU/100 ha of AL. Stocking density on Danish farms, and especially on Dutch
farms, can be described as very high.
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Number of cows kept on farms shows a clear upward trend with the in-
crease in economic size. In classes 3 to 5, the number of cows on farms of indi-
vidual countries was similar. In Class 3 it was in the range of 14 to 19 cows, in
class 4 from 24 to 35 cows, and in class 5 from 63 to 88 cows. In class 6, the
number of cows was the largest, especially on Hungarian farms, it was 394, and
in remaining farms it was in the range of 173 to 215 cows.

The structure of production in all classes was dominated by animal pro-
duction, showing a slight upward trend with increasing economic size. Hungari-
an farms were least specialized in dairy production; the share of animal produc-
tion in total production was in the range of 65-70%. On other farms the share of
animal production exceeded 70% (Danish farms). The highest was on Dutch
farms, more than 90% in the two highest classes.

Chart 3.7. Stocking density on dairy farms depending on the economic size
(LU/100 ha of AL)
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Chart 3.8. Number of cows on dairy farms, depending on the economic size (unit/farm)
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Chart 3.9. Share of animal production in total production on dairy farms, depending on
economic size (%)
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3.2.3. Assessment of the level and structure of costs on dairy farms, depending
on the economic size

The level and structure of costs are characterized by the following indica-
tors: total and direct costs in thousand EUR/ha, costs of external factors (labour,
capital and land) and depreciation costs per 1 ha of AL. The relevant data are
presented in charts 3.10-3.15.

Chart 3.10. Total costs on dairy farms depending on the economic size
(EUR thousand/ha of AL)
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Total costs per 1 ha of AL are an indicator of the intensity of production.
Their level shows an increasing trend with increasing economic size. This trend
is different from the previously occurring, according to which with the increase
on farm size (area) there was a decline in the level of intensity of production.
The limiting factors were labour and capital. The limiting factor in the surveyed
dairy farms was land. Therefore, increasing the scale of production could be fol-
lowed by an increase in the intensity of production. The lowest level of produc-
tion intensity occurred in Hungarian and Polish holdings. In Hungarian farms it
was in the range of 0.7 thousand EUR/ha (in class 3) to 1.8 thousand EUR/ha of
AL (in class 6). In Polish farms it was slightly higher, between 1.0 thousand
EUR/ha (in class 3) and 1.4 thousand EUR/ha of AL (in class 5).
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Chart 3.11. Direct costs on dairy farms depending on the economic size
(EUR thousand/ha of AL)
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On German farms they increased from 1.8 thousand EUR/ha (in class 3)
to 2.5 thousand EUR/ha of AL (in class 5 and 6). In Danish and Dutch holdings
the intensity level was the highest in class 6, 5.2 thousand EUR/ha of AL. In
class 5 it was slightly lower and amounted to: 4.5 and 4.8 thousand EUR/ha of
AL. Similar correlations occurred in direct costs. Their share in total costs in
Polish and Hungarian farms was about 50%. The share of these costs in total
costs in German, Danish and Dutch holdings was lower. In the case of German
farms it was about 40%, while Danish and Dutch farms it was about 35%. This
was due to higher cost of external factors on those farms.

The cost of interest which is a part of the costs of external factors is
shown in Chart 3.12. It varied widely between the different size classes. It was
very low on Polish and Hungarian farms, especially in Class 3 and 4. It was in
the range from 9 to 29 EUR/ha of AL. On German farms it was not high either,
between 38 and 86 EUR/ha of AL. The highest costs of interest were on Danish
farms, respectively 799 and 1,092 EUR/ha of AL in the two highest classes. On
Dutch farms they were slightly lower and amounted to 669 and 810 EUR/ha of
AL respectively.
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Chart 3.12. Cost of interest on dairy farms depending on the economic size (EUR/ha of AL)
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Cost of hired labour was also strongly differentiated between classes of
economic size. It also showed an increasing trend with increasing farm size. The
lowest was in Polish and German holdings in classes 3 and 4, it was in the range
of 6 EUR/ha to 20 EUR/ha of AL. On Hungarian farms it increases with increas-
ing size of farms, from 33.6 EUR/ha in class 3 to 307.5 EUR/ha of AL in class
6. The highest cost of hired labour was on German and Danish farms in class 6,
respectively 350 and 352.8 EUR/ha of AL. On Dutch farms, labour cost was
much lower, in the last two size classes, 5 and 6, it was respectively: 74.7 and
167.9 EUR/ha of AL.

Lease cost was strongly differentiated, with a slight upward trend with the
increase in economic size. On Polish farms it increased from 14 EUR/ha of AL
in class 3 to 21 EUR/ha of AL in class 5. On Hungarian farms it grew from 14.3
EUR/ha in class 3 to 67.5 EUR/ha of AL in class 6.
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Chart 3.13. Cost of hired labour on dairy farms depending on the economic size
(EUR/ha of AL)
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Chart 3.14. Cost of lease on dairy farms depending on the economic size (EUR/ha of AL)
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On German farms, the cost of lease was in the range of 71.6 EUR/ha in
class 3 to 160.1 EUR/ha of AL in class 5, while in class 6 it decreased to 127.4
EUR/ha of AL. The highest cost of lease — over 240 EUR/ha of AL — was on
Dutch farms.

Depreciation cost is shown in Chart 3.15. There were differences between
the holdings of individual countries within the economic size classes. The lowest
cost of depreciation was on Hungarian farms, which showed a slight upward
trend with increasing economic size of holdings, from 63.9 EUR/ha of AL to
126.5 and 120.5 EUR/ha of AL in classes 5 and 6. Depreciation costs on Polish
farms were much higher than on Hungarian farms. They were at a similar level
in subsequent classes of economic size and were in the range of 224.6 EUR/ha
of AL in class 3 to 232.3 EUR/ha of AL in class 4, while in class 5 they de-
creased to 218.5 EUR/ha of AL. On German farms, in classes 3-5, they were
around 400 EUR/ha of AL, while in class 6 they decreased to 320 EUR/ha of
AL. Depreciation costs on Danish farms in classes 5 and 6 were respectively
422.6 and 488.7 EUR/ha of AL, showing a slight upward trend. The highest de-
preciation costs were on Dutch farms, showing an upward trend with increasing
economic size of holdings, from 505.3 EUR in class 4 to 840.6 EUR/ha of AL in
class 6.

Chart 3.15. Depreciation cost on dairy farms depending on the economic size (EUR/ha of AL)
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3.2.4. Assessment of production and economic effects on dairy farms, depend-
ing on the economic size

Assessment of production and economic effects was made using the indi-
cators of productivity and profitability of production factors, the share of subsi-
dies in revenues and income of farms, the profitability of own labour, parity in-
come, income from management and the rate of net investment.

Productivity of land was highly variable between farms, within economic
size classes and between classes. There was a relationship between productivity
of land and the economic size of holdings, which increased with the increase in
the size of holdings. The lowest productivity of land was on Hungarian farms. It
was in the range of 0.8 thousand EUR/ha of AL in class 3 to 1.7 thousand
EUR/ha of AL in class 6. On Polish farms land productivity was higher, in the
range of 1.4 in class 3 to 1.8 thousand EUR/ha of AL in class 5. On German
farms, land productivity was higher than on Polish and Hungarian farms, it was
in the range of 1.9 thousand EUR/ha of AL in class 3 to 2.6 thousand EUR/ha of
AL in class 5, and it decreased to 2.3 thousand EUR/ha of AL in class 6.

On Danish farms, land productivity was significantly higher than in the
previously discussed farms and amounted respectively to 3.9 and 4.4 thousand
EUR/ha of AL in class 5 and 6. The highest productivity of land was on Dutch
farms, showing an increasing trend from 4.0 thousand EUR/ha of AL in class
4 to 6 thousand EUR/ha of AL in class 6.

Chart 3.16. Land productivity on dairy farms depending on the economic size
(EUR thousand/ha of AL)
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The numbers characterizing the productivity of assets are shown in Chart
3.17. The highest productivity of assets was on Hungarian farms in all economic
size classes, showing an increasing trend of the times factor from 0.3 in class 3
to 0.5 in class 6. On Polish farms it was lower and stood at 0.2 in classes 3-5. On
German farms, the value of the times factor in class 3 was low and stood at 0.1,
in classes 4 and 5 it was 0.2, while in class 6 it increased to 0.4. On Danish and
Dutch farms asset productivity was low, between 0.1 and 0.2.

Chart 3.17. Asset productivity on dairy farms depending on the economic size (times)
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Labour productivity measured by the value of production in thousand
EUR/AWU varied between classes of economic size, showing a rising trend.
The lowest was in Polish and Hungarian holdings. On Polish farms it was in the
range of 18.7 thousand EUR/AWU in class 3 to 52.7 thousand EUR/AWU in
class 5. On Hungarian farms it was in the range of 20.6 thousand EUR/AWU in
class 3 to 44.2 thousand EUR/AWU in class 6. Labour productivity in German
holdings was higher than on Polish and Hungarian farms, it was in the range of
32.7 thousand EUR/AWU in class 3 to 107.5 thousand EUR/AWU in class 5
and 97.9 thousand EUR/AWU in class 6. On Dutch farms, labour productivity
was higher than in German, it was in the range of 67.4 thousand EUR/AWU in
class 4 to 202.6 thousand EUR/AWU in class 6. By far the highest productivity
was on Danish farms, where in the last two classes it was respectively: 210.6
and 254.1 thousand EUR/AWU.
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Chart 3.18. Labour productivity on dairy farms depending on the economic size
(EUR thousand/AWU)
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Profitability of land (Chart 3.19) determined by income from a farm in
thousand EUR/ha of AL in the surveyed farms was less diverse than the produc-
tivity of land. There is no clear relationship between the profitability of land and
the size of farms, with the exception of Dutch farms where such relationship oc-
curred. The lowest profitability of land was on Hungarian farms in all classes of
economic size. It ranged between 0.3 and 0.5 thousand EUR/ha of AL in classes
3-5. In class 6 it decreased to 0.2 thousand EUR/ha of AL. On Polish farms it
was almost twice as high. The profitability of land on German farms stood at
a similar level in classes 3-5, it ranged between 0.6-0.7 thousand EUR/ha of AL.
In class 6 it decreased to 0.2 thousand EUR/ha of AL. Profitability of land on
Dutch farms was at the highest level, in the range of 0.5 thousand EUR/ha in
class 4 to 0.9 thousand EUR/ha of AL in class 6. In Danish holdings, profitabil-
ity of land was negative and amounted respectively to -0.1 and -0.4 thousand
EUR/ha of AL in class 5 and 6.
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Chart 3.19. Profitability of land on dairy farms depending on the economic size
(EUR thousand/ha of AL)
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Various kinds of subsidies to operations at farms, received by farmers un-
der the Common Agricultural Policy of the European Union, had a significant
effect on the level of income from farms. Data indicating the share of those sub-
sidies in revenues and income of farms are shown in charts 3.20 and 3.21. The
share of subsidies in revenues varied between countries and between classes of
economic size. This proportion showed a downward trend with increasing eco-
nomic size. On Polish farms it was in the range of 19.3% in class 3 to 14.1% in
class 5. The highest share of subsidies in revenues was on Hungarian farms
where it was in the range of 35.6% in class 4 to 24.2% in class 6. On German
farms it was about 20%, with little differentiation. The lowest share of subsidies
in revenues was in Danish and Dutch holdings, it was in the range of 10-13%.

The share of subsidies in income from the farm is much higher than the
share in revenue. It varied between farms within a particular class of economic
size, but also between classes. In classes 3 to 5 it showed a slight downward
trend. The lowest share of subsidies in income occurred on Polish farms. In class
3 it was 50.7%, while in the two subsequent classes, 4 and 5, it was 40%. On
Hungarian farms, in classes 3-5, it was in the range of 82.1% in class 3 to 75.1%
in class 5. On German farms, in these classes, it was in the range from 86.2% in
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class 3 to 89.6% in class 5. On Dutch farms it was even higher and was respec-
tively 92.4 and 120.9% in classes 4 and 5.

Chart 3.20. Share of operating subsidies in revenues of dairy farms, depending on
the economic size (%)
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Chart 3.21. Share of operating subsidies in income of dairy farms, depending on the economic
size (%)
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The highest share of subsidies on farm income occurred in class 6; on
Hungarian farms it was as much as 257.6%, on German 202.1% and on Dutch
120.9%. Apart from Polish farms in classes 4 and 5, we can conclude that the
main factor affecting farm incomes were operating subsidies to farms. The share
of subsidies was particularly high on Hungarian farms which had the largest area
of AL. On Danish farms, farm income was negative. Therefore, we did not cal-
culate the share of subsidies in income from the farm. Without these subsidies,
the loss would be far greater.

The profitability of labour determined by the size of income from farm
per FWU indicates the level of wages. Its level was closely correlated with eco-
nomic size of farms (Chart 3.22). It showed an increasing trend with increasing
economic size. In all farms, except for Danish farms, it showed a positive value.
On Polish farms it was in the range of 8.1 thousand EUR/FWU in class 3 to 31.8
thousand EUR/FWU in class 5.

Chart 3.22. Profitability of own labour on dairy farms, depending on the economic size (thou-
sand EUR/FWU)
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On Hungarian farms, in classes 3-5, income from labour was higher than
on Polish farms. In classes 3 and 4 it was higher by an average of 20%, while in
class 5 it was higher by 84%. On Hungarian farms, in class 6, that indicator of
profitability of own labour was not calculated because there were no inputs of
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own labour. On German farms it was in the range of 10.4 thousand EUR/FWU
in class 3 to 33.6 thousand EUR/FWU in class 6. On Dutch farms it was in the
range of 9.3 thousand EUR/FWU in class 4 to 46.9 thousand EUR/FWU in class
6. On Danish farms, profitability of own labour was negative, it was respectively
-7.9 and -54.3 thousand EUR/FWU in class 5 and 6.

Income from own labour was the basis for determining the parity of in-
come, both in relation to wages of hired workers in the surveyed farms (parity
A) and in relation to wages in the national economy (parity B).

Income parity "A" was reached by all Polish and Hungarian farms and by
German farms in classes 5 and 6, as well as by Dutch holdings in class 6 (Chart
2.23). Income parity "A" in Danish holdings was negative.

Chart 3.23. Parity income A on dairy farms depending on the economic size (%)
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Income parity "B", which is the relation of income from own labour on
farm to the level of wages and salaries in the national economy, informs us
about the actual income situation of farmers. On the surveyed dairy farms, the
parity income and higher was reached only by Polish and Hungarian farms in
classes 4 and 5. On other farms, especially on German and Dutch, indicators of
income parity "B" were much lower than 100%. On German farms they were in
the range of 20.2% in class 3 to 65% in class 6. On Dutch farms they were in the
range of 17.7% in class 4 to 88.9% in class 6. Indicators of income parity "B" on
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Danish farms were negative and amounted to -13.3% in class 5 and -90.9% in
class 6.

Chart 3.24. Parity income B on dairy farms depending on the economic size (%)
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Chart 3.25. Income from management on dairy farms, depending on the economic size
(thousand EUR/farm)
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Income from management, constituting the ultimate measure of manage-
ment efficiency on Polish and Hungarian farms, was negative in class 3, and on
German farms it had the value 0. In classes 4 and 5, Polish and Hungarian farms
have obtained positive income from management. Hungarian holdings obtained
a positive income from management also in class 6. German, Danish and Dutch
holdings in classes 4-6 received a negative income from management. The low-
est income was obtained by Danish farms, it amounted in classes 5 and 6 to re-
spectively: -137.4 -254.3 thousand EUR/farm. On Dutch farms, income from man-
agement was in the range of -59.2 thousand EUR in class 4 to -134.3 thousand
EUR/farm in class 6. Income from management in German farms was in the range
of -23.9 thousand EUR in class 4 to -4.8 thousand EUR/farm in class 6.

Net investment rate was calculated as the ratio of net investment to depre-
ciation and expressed as a percentage. The rate of net investment of over 100%
indicates the increase in fixed assets, while below 100% indicates decrease in
fixed assets. The figures presented in graph 3.26 show that net rates of over
100% were reached by Polish, Danish and Dutch holdings in class 5, as well as
by Danish and Dutch holdings in class 6. Given the positive income from man-
agement, income parity "B" and the rate of net investment, it should be noted
that holdings of class 3 from all countries have no development opportunities. In
class 4 and 5 only Polish and Hungarian holdings have development opportuni-
ties. There are no such opportunities for German, Danish and Dutch holdings. In
class 6, which includes very large holdings, Hungarian and some Dutch farms
have development opportunities despite not achieving income parity "B", which
was about 8§9%.

Chart 3.26. Net investment rate on dairy farms depending on the economic size (%)
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4. Assessment of production potential, organization of
production, costs and effects on farms specializing in cattle
(type 49) in the surveyed countries, depending on the economic
size in 2008-2010

The ability to assess Polish farms specializing in cattle production (type
49) is very limited. There are no Hungarian and Danish farms in this group. In
turn, Polish farms are represented only by two size classes: class 3, with the
standard output (SO) EUR 25-50 thousand and class 4 with SO of EUR 50-100
thousand. Holdings from these classes could be compared only with the relevant
holdings in Germany. Farms breeding cattle of class 5 and 6 covered by the
FADN occurred only in Germany and the Netherlands. In addition, the popula-
tion of these farms was small, in the range of 15-40 units.

4.1. Assessment of farms with cattle production in different classes of
economic size

4.1.1. Assessment of farms with cattle production — small to average (class 3,
SO of EUR 25-50 thousand) in the surveyed countries

4.1.1.1. Assessment of production potential of farms with cattle production —
small to average

The numbers characterizing production potential of these holdings are
shown in Table 4.1. Despite including Polish and German farms in the same
class of economic size, they differed in this respect. The value of standard out-
put (SO) in German holdings amounted to 41.1 thousand EUR and was 18.4%
higher than on Polish farms. In the analyzed period, the value of production on
Polish farms did not change, while on German farms it decreased by 15%.

The area of farms in both countries was similar and amounted to ca. 35
hectares. On Polish farms it decreased by 13%, while on German farms it in-
creased by 14.5%. There were clear differences in the share of leased land. On
Polish farms, the share of leased land was approximately 26%, while in Germa-
ny it was over twice as high and amounted to almost 57%.

Total labour inputs expressed in AWU in Polish farms, both per holding
(1.88 AWU) and per 100 ha of AL (5.29), were significantly higher. The differ-
ence in both cases was approximately 70%. In the analyzed period, labour inputs
in Polish holdings per farm decreased by 7%, while per 100 ha of AL increased
by 7%. On German farms, labour inputs per farm were stable, while per 100 ha
of AL they decreased by 12%. The share of own labour in total labour inputs
was similar in both groups of holdings and stood at about 34%. It should be de-
scribed as low in this size class of farms.
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There were also significant differences in the value of assets, both per 1
ha and per work unit (AWU). In German holdings, the value of assets per 1 ha
of AL was EUR 11.5 thousand and was about 88% higher than on Polish farms.
Technical equipment expressed as the value of assets per I AWU on German
farms amounted to EUR 369.3 thousand and was over three times higher than on
Polish farms, where it was about 116 thousand/AWU. In the analyzed period,
Polish holdings recorded an increase in assets, both per 1 ha of AL and per
1 AWU; it amounted respectively to: 148 and 139%. Increase in technical
equipment on German farms was 12.5%, with stable equipment of land with
technical facilities.

Table 4.1. Production potential of farms specializing in cattle production (type 49) described

as average to small according to SO (total volume of standard output in the range of
EUR 25-50 thousand) in 2008-2010

Poland Germany
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008
=100% =100%
Economic size SO 34.7 100.6 41.1 85.3
Area of AL ha 35.7 86.8 35.1 114.5
Share of leased land % 25.7 129.5 56.7 104.6
Total labour inputs AWU 1.88 92.9 1.09 100.9
Total labour input/100 ha of AL AWU 5.29 107.1 3.13 88.1
Share of own labour in total la- % 34.1 86.5 34.1 1211
bour
thou-
Value of assets/ha of AL sand 6.1 148.4 11.5 99.1
thou-
Value of assets/ AWU sand 115.8 138.7 369.2 112.5
Share of fixed assets in assets % 86.5 105.9 90.2 102.4
Share of equity in liabilities % 91.8 108.0 90.6 102.0

Source: as in Table 3.1.

The structure of assets and liabilities and liabilities in both groups of

farms was similar. The share of fixed assets in assets of Polish farms was 86.5
and on German farms it was 90.2%. It should be assessed as high. The share of
equity in both groups of holdings was more than 90%. It should also be assessed
as high, indicating low debt of these holdings.

In summary, it should be stated that production potential of German hold-
ings in relation to land is similar to that of Polish farms. Labour inputs on
Polish farms are higher, while the equipment of land and labour was significant-
ly lower. In general, the production potential of German farms is higher than
that of Polish farms.
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4.1.1.2. Assessment of production organization on farms with cattle production
— small to average

It is concluded that there are significant differences in the organization of
production in the surveyed farms with cattle production. The relevant data are
given in Table 4.2. The differences relate to the share of cereals and fodder
crops in the area of agricultural land. The share of cereals in Polish holdings was
35.2%, while in German holdings it was 16.8%. In both groups the share of the
area under cereals decreased. The decrease was greater on German farms where
it stood at 29 percentage points, while on Polish farms it was about 8 percentage
points.

Table 4.2. Organisation of production on farms specializing in cattle production (type 49)
described as average to small according to SO (total volume of standard output in the range of
EUR 25-50 thousand) in 2008-2010

Poland Germany
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008
=100% =100%

Share of cereals in AL % 35.2 923 16.8 70.8
Area of forage crops ha 21.7 89.5 28.8 124.0
Share of forage crops % 60.8 103.1 81.9 108.3
Livestock density LUliEIlOO 91.9 104.8 99.4 68.4
Stocking density of animals LU/

fed in a grazing system per 14 99.3 1.2 64.0

1 ha

1ha of forage area

Dairy cows LU 8.1 56.8 1.6 82.7
Other cattle LU 22.7 112.0 31.8 81.3
Share of crop production % 28.1 113.4 20.7 141.9
Share of animal production % 69.7 96.5 64.4 717.9
Share of other production % 2.2 58.1 14.9 168.5
Including: sha.re of trans- o, 11 120.1 0.6 141 4
ferred production

Source: as in Table 3.1.

The difference in the share of forage crops in AL was also important. The

share of forage crops in Polish holdings was 61%, while in German holdings it
was 82%. A higher proportion of forage crops on German farms indicates
a higher degree of specialization. The differences in the stocking density speci-
fied by the number of livestock units per 100 ha of AL are not large. On Polish
farms, stocking density was 92 LU, while in German farms it was 99 LU/100 ha
of AL. On Polish farms density increased by 5%, while in Germany it decreased
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by almost 32%. On Polish farms there were more dairy cows in the stock of cat-
tle, 8.1 units, in German only 1.6 units. These figures also indicate a higher de-
gree of specialization of German farms in the direction of beef cattle production.
Both groups of farms recorded a decrease in the number of cows in the analyzed
period. It was stronger on Polish farms, approximately 43%, and on German
farms only 17%.

The structure of production in both farm groups was similar. It was domi-
nated by animal production, whose share on Polish farms amounted to almost
70%, and on German farms to 64%. These figures indicate that the surveyed
farms were not specialized in cattle production.

4.1.1.3. Assessment of the level and structure of costs on farms with cattle
production — small to average

Costs incurred on the farm per 1 ha indicate the intensity of the level of
production. In German holdings it was 1,389 EUR/ha, which was almost twice
higher than in Polish holdings (Table 4.3). In both groups of holdings these costs
decreased by approximately 20% in the surveyed period. The difference in direct
costs was much smaller. Direct costs of German farms per 1 ha of AL amounted
to EUR 380 and were only about 29% higher on Polish farms. The level of these
costs in the analyzed period has also decreased. On Polish farms by about 30%,
on German by as much as 55%. One should also note the differences in the cost
structure. On Polish farms, the share of direct costs in total costs was significant-
ly higher, it was 48%, while on German farms it was 27%. Polish farms had
higher feed costs, both for own and purchased feed. Cost of own feed in Polish
holdings amounted to 218 EUR/ha and was about 49% higher than in German
holdings. In both groups of households in the analysed period there has been
a decrease in costs of purchased feed. On Polish farms by 33%, on German by
12.5%. Cost of own feed in Polish holdings amounted to 152 EUR/ha, which
was about 88% higher than in German holdings. The cost of own feed on Polish
farms decreased by 30%, while on German farms it increased by 44.4%.

The costs of external factors were significantly higher on German farms.
The costs of hired labour on German farms were 18.5 EUR/ha and were 115%
higher than on Polish farms. One should note a strong decline in costs in Ger-
man holdings, which amounted to about 73%, on Polish farms these costs in-
creased by almost 9%. The cost of interest on German farms was 46.2 EUR/ha i.e.
three times higher than on Polish farms. The costs of interest decreased during the
analysed period. On Polish farms — by 27%, on German ones — by 7%.

Much greater differences occurred in the cost of lease. On German farms
these costs amounted to 70.5 EUR/ha and were more than 7 times higher than on
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Polish farms. The cost of lease on Polish farms during the analysed period in-
creased by 18%, while on German farms it decreased by 21%.
Table 4.3. Level and types of costs on farms specializing in cattle production (type 49) de-

scribed as average to small according to SO (total volume of standard output in the range of
EUR 25-50 thousand) in 2008-2010

Poland Germany
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008

=100% =100%
Total costs/ha of AL Euro 709.9 81.3 1389.1 77.1
Direct costs /ha of AL Euro 334.6 71.4 380.1 44.9
E[OjSts of purchased cattle feed/ | Euro 218.0 674 146.4 875
Costs of own cattle feed/ LU | Euro 151.6 69.1 80.4 144.4
cher costs of animal produc- | Euro 22.6 69.4 45.9 776
tion/LU
Cost of hired labour/ ha of AL | Euro 8.6 108.6 18.5 12.7
Cost of interest /ha of AL Euro 15.0 77.3 46.2 93.4
Cost of lease /ha of AL Euro 9.5 118.4 70.5 78.6
Depreciation costs /ha of AL Euro 167.2 93.0 298.2 111.6

Source: as in Table 3.1.

Depreciation costs of German farms were 298 EUR/ha and were about
78% higher than in Polish farms. Depreciation costs on Polish farms decreased
by 7%, while on German farms they increased by almost 12%. This was due to
an increase in the value of fixed assets.

In general, it should be noted that German farms operate at a higher level
of intensity of production. They had significantly higher indirect costs, including
costs of external factors and depreciation.

4.1.1.4. Assessment of productivity and efficiency of farms with cattle
production — small to average

The numbers characterizing the productivity of factors of production on
the surveyed farms are presented in Table 4.4. Direct productivity of land de-
termined by yields of wheat as a major cereal was higher in German holdings.
Wheat yields in these holdings amounted to 58.2 dt/ha and were 23.5% higher
than on Polish farms. In both groups of farms, wheat yields decreased over the
analysed period, on Polish farms by 12%, and on German farms by less than
7%. Milk yield of cows whose production in these farms was not the core busi-
ness remained at a fairly low level. On Polish farms it was 4247 kg, and on
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German farms it was about 15% higher and amounted to 4889 kg. On Polish
farms milk yield decreased by 21%, while on German farms rose by less than
4%. Productivity of land, determined as the value of production per 1 ha of AL
amounted to EUR 0.94 thousand on German farms and was 23.6% higher than
on Polish farms. In both groups of holdings productivity of land in the analyzed
period decreased by 21% and 29% respectively in Polish and German holdings.

Productivity of assets and current assets in Polish holdings was respec-
tively 0.14 and 0.96 and was higher than in German ones by 75% and 16%. In
both groups of holdings there was a decrease in productivity of assets and cur-
rent assets, but it was much stronger on Polish farms. Productivity of assets in
Polish holdings fell by 47%, while in German holdings by 28%. Declines in
productivity of current assets were smaller. Decline on Polish farms was 25.5%
and in German ones it was 9.5%.

Labour productivity on German farms amounted to 29.8 thousand
EUR/AWU and was higher twice than in Polish farms. Labour productivity in both
groups of farms has decreased. On Polish farms by 26% and on German by 19%.

The profitability of land, assets and own labour was significantly higher
on Polish farms. The profitability of land on Polish farms was 0.33 thousand
EUR/ha while in German holdings it was significantly lower and amounted to
0.01 thousand EUR/ha. The profitability of land in Polish and German farms
increased by 3.8 and 650% respectively.

Productivity of assets in Polish holdings was 5.7%, while in German hold-
ings it was 0.08%. Profitability of own labour in Polish holdings amounted to 6.6
thousand EUR/FWU and was more than seven times higher than in German farms.

Cost-effectiveness and viability of production in Polish farms was signifi-
cantly higher than in German farms. Cost-effectiveness ratios were respectively
106.6 and 43.3%, whereas in German farms respectively 67 and 1%. Cost-
-effectiveness of production in Polish and German farms has slightly decreased
by 2.6 and 7.6% respectively.

Income from management which is the ultimate measure of management
efficiency in Polish and German farms was negative and amounted to -7.5 thou-
sand and -33.4 thousand EUR/farm respectively. In Polish farms in increased by
90%, while in German farms it decreased by 4.2%.

Cost-effectiveness and viability of production on Polish farms was signif-
icantly higher than on German farms. Cost-effectiveness ratios were respectively
106.6 and 43.3%, whereas on German farms respectively 67 and 1%. Cost-
-effectiveness of production on Polish and German farms has slightly decreased
by 2.6 and 7.6% respectively.
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Table 4.4. Productivity and efficiency of farms specializing in cattle production (type 49)
described as average to small according to SO (total volume of standard output in the range of
EUR 25-50 thousand) in 2008-2010

Poland Germany
Change Change
Specification Unit indicator indicator
p Value 2008 Value 2008
=100% =100%
Wheat yield dt/ha 47.1 87.8 58.2 93.6
Milk yield of dairy cows kg/cow 4247.4 79.0 4889.3 103.6
Productivity of land ﬂé‘i}‘f{jﬁ: 0.76 79.1 0.94 713
Productivity of assets times 0.14 53.3 0.08 71.9
Productivity of current assets | times 0.96 74.5 0.83 90.5
.. EUR
(Llf/ti‘zl\rv%‘)’ducmlty thou- 145 73.9 29.8 80.9
sand
EUR
Profitability of land (D/ha) thou- 0.33 103.8 0.01 750.5
sand
Profitability of assets (D/A) % 5.7% 69.9 0.08 757.5
EUR
Profitability of own labour thou- 6.6 97.3 0.93 805.4
sand
ggstilif%’t”e“ess of produc-| o, 106.6 97.4 67.0 92.4
Viability of production (D/P) % 43.3 131.2 1.0 1053.1
EUR
Income from management thou- -1.5 190.0 -334 95.8
sand
Income parity (A) % 174.2 103.2 5.0 920.1
Income parity (B) % 62.7 97.3 1.9 805.4
Net investment rate % 10.7 -140.5 -58.5 89.2
Share of spb51dles in income % 252.7 89.3 2268.7 141
from holding
Share of subs1d}es in reve- 9% 394 153.1 553 148 1
nues from holding

Source: as in Table 3.1.

Income from management which is the ultimate measure of management
efficiency on Polish and German farms was negative and amounted to -7.5 thou-
sand and -33.4 thousand EUR/farm respectively. On Polish farms it increased by
90%, while on German farms it decreased by 4.2%.

The income parity in relation to wages for hired labour on Polish farms
amounted to 174.2%, while on German farms it was much lower and amounted
to only 5%. Polish farms, despite achieving income parity in relation to wages
and salaries for hired labour in agriculture, did not reach the parity income in
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relation to the wages in the national economy. They reached only 62.7% of in-
come parity B, while German farms reached only 1.9%.

The rate of net investment on Polish farms was positive and amounted to
10.7%, while on German farms it was highly negative and amounted to -58.5%.

The only source of income from farm in the two groups of farms were op-
erating subsidies. Their share in income of Polish farms was 252.7%, while in
German farms as much as 2268.7%.

The share of subsidies on farm revenue was lower. In Polish farms it was
39.4% and in German farms it was 55.3%. The share of subsidies in income in
the analysed period declined, while the share in revenue rose by about 50%.

In general, it can be concluded that holdings of this size class have no
chance of development. German farms definitely have no chance of develop-
ment, their income from management was highly negative, they did not reach
income parity and had a negative rate of net investment. Polish farms of this size
class, despite demonstrating high viability and positive rate of net investment,
did not reach income parity and had a negative income from management.

4.1.2. Assessment of farms with cattle production — average to large (class 4, SO
of EUR 50-100 thousand) in the surveyed countries

4.1.2.1. Assessment of production potential of farms with cattle production —
average to large

The numbers characterizing production potential of average to large farms
with cattle production are shown in Table 4.5. The economic size of analyzed
farms is similar. In both groups it is about EUR 72 thousand. However, they dif-
fer significantly in terms of area of AL. This area on Polish farms is 73 ha and is
about 55% higher than on German farms. The area of AL on Polish farms de-
creased by 21.5%, while on German farms it increased by almost 15%. The
share of leased land on German farms was about 60% and was 21 percentage
points higher than on Polish farms. In addition, the share of leased land in these
holdings decreased by 14%, while on German farms it increased by 8%. Labour
inputs per farm on Polish farms were 2.19 AWU and were about 68% higher
than on German farms. Labour inputs per 100 ha of AL in both groups were
similar and were approximately 3 AWU. There were also differences in the
share of own labour, it was higher on Polish farms, 65%, while on German
farms it was 45%. There were also striking differences in the value of assets,
both per 1 ha of AL, as well as per 1 AWU. In German holdings the value of
assets per 1 ha of AL was EUR 11 thousand and was about 86% higher than in
Polish farms. The value of assets per 1 AWU amounted respectively to EUR 409
and 192 thousand. On German farms it was over twice as high as in Polish
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farms. The structure of assets and liabilities in both groups of farms was similar.
The share of fixed assets amounted to about 87%, while the share of equity in
liabilities was also approximately 87%.

Table 4.5. Production potential of farms specializing in cattle production (type 49) described
as average to large according to SO (total volume of standard output in the range of
EUR 50- 100 thousand) in 2008-2010

Poland Germany
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008

=100% =100%
Economic size SO 721 103.7 71.7 95.9
Area of AL ha 73.0 78.5 47.1 114.8
Share of leased land % 38.5 85.8 59.7 108.0
Total labour inputs AWU 2.19 94.3 1.3 105.0
Total labour input/ 100 ha AWU 3.0 120.0 27 91 4
of AL
Share of own labour in o 64.9 321 45.4 115.0
total labour
Value of assets/ha of AL thousand 5.9 163.9 11.0 82.8
Value of assets/ AWU thousand 192.5 136.5 408.9 90.5
Share of fixed assets in 9% 85.9 104.9 88.5 99.9
assets
tsiz:re of equity in liabili- % 87.0 106.6 88.4 94.2

Source: as in Table 3.1.

4.1.2.2. Assessment of production organization on farms with cattle production

— average to large

The analyzed farms of this type differed in the organization of production.

The intensity of the organization of production in Polish farms was lower than in
German farms. This is evidenced by the higher share of cereals in the area of
AL, which was 31%, while in German farms it was about 20% (Table 4.6). The
share of fodder crops in Polish farms was 66% and was 10 percentage points
lower than in German farms. In Polish farms, in the analysed period, both the
area and the share of fodder crops in AL decreased, respectively by 25% and
4%, while in German farms they increased by 27% and 10%.

Another element that proves the lower level of intensity of production in
Polish farms was the stocking density. In Polish farms it was 89 LU/100 ha of
AL, while in German farms it was 108 LU and was higher by 20%. On Polish
farms the stocking density increased by 22%, while on German farms it de-
creased by 15%. Polish farms had more dairy cows, 17 units, while in German
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farms it was 5 cows. The share of crop production in total production in both
groups was similar, approximately 22%. Polish farms had a higher share of ani-
mal production, 76%, which was about 10 percentage points higher than on
German farms. Polish farms had a negligible share of other production. It was
0.8%, while on German farms it was much higher and amounted to 14%.

Table 4.6. Organisation of production on farms specializing in cattle production (type 49)
described as average to large according to SO (total volume of standard output in the range of
EUR 50-100 thousand) in 2008-2010

Poland Germany
Change Change in-
Specification Unit Value indicator Value | dicator 2008
2008 ~100%
=100% ’
Share of cereals in AL % 30.7 105.8 20.3 74.2
Area of forage crops ha 48.6 75.5 36.3 126.8
Share of forage crops % 66.3 96.1 76.8 110.4
Livestock density LU}gOO 89.5 1216 1077 85.4
Stocking density of animals
fed in a grazing system per 1 LU/ 1ha 1.3 128.9 1.4 78.6
ha of forage area
Dairy cows LU 171 75.7 5.5 77.7
Other cattle LU 44.6 108.5 43.8 101.9
Share of crop production % 22.9 116.5 20.1 95.9
Share of animal production % 76.3 96.8 65.7 96.2
Share of other production % 0.8 32.7 14.2 127.8
1nclud1ng: share of transferred o 0.6 126.4 03 731
production

Source: as in Table 3.1.

In summary of the organization of production on the analysed farms it
should be noted that Polish farms were less intensively organized. This is evi-
denced by the higher share of cereals and at the same time the lower proportion
of forage crops in the area of AL and a lower stocking density. The structure of
production had a higher share of animal production, which indicates a higher
degree of specialization of Polish farms.
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4.1.2.3. Assessment of the level and structure of costs on farms with cattle
production — average to large

The numbers characterizing the level and structure of costs in average to
large farms with cattle production are shown in Table 4.7. Total costs on Ger-
man holdings were 1,545 EUR/ha of AL and were over twice higher than on
Polish farms. These costs decreased in both groups of farms in the analysed pe-
riod, in Polish holdings by 3%, and in German by 12%. Differences in the level
of direct costs were definitely smaller. On German farms these costs amounted
to 492 EUR/ha of AL and were 43% higher than on Polish farms. Direct costs
decreased in both groups of farms in the analysed period, in Polish holdings by
9%, and in German by 17%. There were also differences in the structure of total
costs. On Polish farms, the share of direct costs in total costs was almost 50%
(48%), while on German farms it was 32%.

The cost of purchased feed for cattle in both groups were similar, on
Polish farms it was 221/ha of AL, while on German farms it was 243 EUR/ha
and was by 10% higher. On German farms, other costs of animal production
were higher i.e. they were 64 EUR/LU and over twice higher than in Polish ones
(2.17).

Table 4.7. Level and types of costs on farms specializing in cattle production (type 49) de-
scribed as average to large according to SO (total volume of standard output in the range of
EUR 50-100 thousand) in 2008-2010

Poland Germany
. . . Change indi- Change indi-
Specification Unit Value cator 2008 Value cator 2008
=100% =100%

Total costs/ha of AL Euro 711.5 97.3 1545.1 88.5
Direct costs /ha of AL Euro 344.5 91.3 492.5 82.9
Costs of purchased cattle Euro
feed/LU 221.2 71.6 242.8 98.6
ggsts of own cattle feed/ Euro 130.2 36.1 1025 101.7
Other costs of animal pro- Euro
duction/LU 29.3 66.7 63.7 99.4
iist of hired labour/ ha of Euro 12.7 04 4 212 64.2
Cost of interest /ha of AL Euro 17.1 139.2 52.6 122.4
Cost of lease /ha of AL Euro 12.1 67.2 84.0 104.2
iipre(natlon costs /ha of Euro 153.4 105.5 298.0 909

Source: as in Table 3.1.

German farms had significantly higher costs of external factors. The costs
of hired labour in German farms were 21 EUR/ha of AL and were 67% higher
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than on Polish farms. They decreased in the analysed period, in Polish holdings
by 6%, and much more on German farms, by 36%. Much greater differences
occurred in the cost of interest. The cost of interest on German farms were 53
EUR/ha of AL and were over three times higher (3.07) than on Polish farms.
The cost of interest increased in both groups in the analysed period. On Polish
farms by 39%, on German by 22%. Even greater differences occurred in the cost
of lease. On German farms these costs amounted to 84 EUR/ha of AL and were
nearly 7 times (6.94) higher than on Polish farms.

There were also differences in the cost of depreciation. In German hold-
ings it was 298 EUR/ha of AL and was almost twice (1.94) higher than in Polish
holdings. Differences in depreciation costs were the result of differences in the
value of fixed assets. On Polish farms, depreciation costs in the period increased
by 5.5%, while on German farms they declined by 9%.

To summarize the assessment of the level and structure of costs in the
analyzed farms, it should be noted that the level of intensity of production on
German farms was higher over twice than on Polish farms. This was due to
higher direct costs but also due to the costs of external factors, such as hired la-
bour costs, interest and lease, and depreciation.

4.1.2.4. Assessment of productivity and efficiency on farms with cattle
production — average to large

Direct productivity of land determined by yields of wheat in the analysed
period was higher in German holdings. Wheat yields in these holdings amounted
to 65 dt/ha and were 26% higher than on Polish farms. They were fairly stable.
On Polish farms they increased by 9%, while on German farms they decreased
by 3% (Table 4.8).

Milk yield of cows in both groups of farms was similar and amounted to
approximately 5900 kg. It should be assessed as average. It was stable in the an-
alyzed period. Fluctuations amounted to about 2%.

Productivity of land determined as the value of production per 1 ha of AL
amounted to 1.26 thousand EUR/ha on German farms and was 43% higher than
on Polish farms. During the analysed period it increased by almost 10% in these
farms, while on German farms it decreased by 12%.

Productivity of assets and current assets in Polish holdings was slightly
higher. Productivity of assets in Polish holdings was 0.16 and was 33% higher
than in German farms. On Polish farms it decreased by 33%, which was associ-
ated with an increase in the value of assets, while on German farms it increased
by 7%. Productivity of current assets in Polish holdings was 1.9 and was 8%
higher than on German farms. In this case, also in the analysed period the
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productivity of current assets on Polish farms decreased by 13%, while on Ger-
man farms it increased by 6%.

Labour productivity measured by the value of production per 1 AWU in
German holdings was EUR 47 thousand and was 62% higher than on Polish
farms. Labour productivity decreased on Polish farms in the analysed period by
7%, while on German farms by 3%.

The profitability of land, assets and own labour on Polish farms was high-
er. The profitability of land determined by the level of income from a farm on
Polish farms was 0.45 thousand EUR/ha of AL and was about 165% higher than
on German farms, where it was 0.17 thousand EUR/ha of AL. The profitability
of land increased in both groups of farms. On Polish farms by 36%, on German
ones by 33%. Profitability of assets in Polish holdings was 7.8% and was higher
than the profitability of assets in German holdings by 6.2 percentage points.
Profitability of assets on Polish farms decreased by 17%, while on German
farms it increased by 60%. Profitability of own labour in Polish holdings
amounted to 16.5 thousand EUR/FWU and was 147% higher than on German
farms. The profitability of own labour in both groups of households increased.
On Polish farms by 8%, on German by 45%.

Cost-effectiveness and viability of production on Polish farms was signif-
icantly higher. Indicator of cost-effectiveness of production on Polish farms was
123%, while on German farms it was 82%, which indicates lack of profitability.
Indicator of cost-effectiveness of production on Polish farms increased in the
analysed period by 13%, while on German farms it remained at a constant level.

Indicator of viability specified by the ratio of income from farm to pro-
duction on Polish farm was high, 51%, while in Germany it was 13.5%. This
ratio in both groups of farms increased on Polish farms by 24% and on German
farms by 50%.

Income from management which is the ultimate measure of management
efficiency on Polish farms was positive and amounted to 1.6 thousand/farm,
while in German holdings it was negative and amounted to -38.2 thousand
EUR/farm. In the analyzed period, the income from management decreased in
both groups of farms, on Polish farms it decreased by 68%, while on German
ones by 27%.

Polish farms reached income parity, both in relation to the wages of hired
workers on farms and relative to wages and salaries in the national economy.
The respective ratios were 416 and 158%. German farms have not reached in-
come parity, neither A nor B. The corresponding figures were 13 and -27%.
These indicators in German farms have improved, but were insufficient.

The rate of net investment of Polish farms was positive and amounted to
almost 41%, while in the case of German farms it was negative and amounted to
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-27%. The main source of income in both groups of farms were subsidies. Their
share in the income from farm of Polish holdings was 162%, while for German
holdings it was 296%. The share of subsidies in revenues was lower, 34% in
Polish farms and 39% in German farms.

Table 4.8. Productivity and efficiency of average to large dairy farms (type 49) according to
the size of SO (total volume of standard output in the range of EUR 50-100 thousand)

in 2008-2010

Poland Germany
Change .
. . . o Change in-
Specification Unit Value indicator Value | dicator 2008
2008 —~100%
=100% ’
Wheat yield dt/ha 51.3 109.1 64.8 96.7
Milk yield of dairy cows kg/cow 5872.9 102.3 5898.6 98.8
.. thousand
Productivity of land EUR/ha 0.88 109.6 1.26 88.4
Productivity of assets times 0.16 66.9 0.12 106.9
f ét"sd“"““ty of current as-| e 1.09 87.4 1.01 105.7
Labour productivity EUR
(P/IAWU) thousand 29.1 91.3 47.2 96.7
Profitability of land (D/ha) | . CUR 0.45 135.9 0.17 1326
thousand
Profitability of assets (D/A) % 7.8 82.9 1.6 160.2
Profitability of own labour | . CUR 16.5 108.4 6.67 1447
thousand
Cost-effectiveness of pro- o
duction (P/K) % 123.0 112.6 81.8 99.9
Viability of production o
(D/P) % 51.1 124.0 13.5 149.9
Income from management EUR 1.6 31.9 -38.2 73.2
thousand
Income parity (A)l % 415.9 89.9 31.8 196.3
Income parity (B)2 % 158.5 108.4 12.8 144.7
Net investment rate % 40.7 -99.6 -26.6 1170.4
Share of SubSl.dleS in in- % 161.8 68.9 295.9 745
come from holding
Share of sub51fhes in reve- o 343 101.2 393 1117
nues from holding

Source: as in Table 3.1.

In summary of the assessment of productivity and efficiency of surveyed
groups of farms, it should be noted that German farms had higher productivity
of land and labour. However, they had lower rates of profitability of land, assets
and own labour, as well as cost-effectiveness and viability of production. They
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did not achieve income parity and positive income from management. They also
had a negative net investment rate. On this basis, it can be concluded that aver-
age to large German farms with cattle production, in contrast to Polish farms,
have no capacity to develop.

4.1.3. Assessment of farms with cattle production - large (class 5, SO of EUR
100-500 thousand) in the surveyed countries

4.1.3.1. Assessment of production potential of farms with cattle production —
large

The numbers characterizing production potential of large farms with cattle
production are shown in Table 4.9. In this case, evaluation pertains to holdings
of this economic size class from Germany and the Netherlands. The analysed
farms, despite being in the same class of economic size vary in size. The stand-
ard value of production in German farms was EUR 201 thousand, while on
Dutch farms it was 283 thousand EUR/farm. The difference was 40%. The
farms also differed in the area of AL. The area of these land in German holdings
was 91 ha, while in Dutch holdings only 44 hectares. German farms were more
than twice as large. Both types of farms used leased land. The share of leased
land was big. On German farms it was 68% and on Dutch farms it was 77%. The
share of leased land increased in the analysed period by 5% and 9% respectively.

Total labour inputs per farm were higher in German farms, 1.83 AWU,
while on Dutch farms it was 1.29 AWU. In terms of 100 ha of AL, labour inputs
on Dutch farms were almost 3 AWU and were about 47% higher. The share of
own labour on German farms was 74% and was by 32 percentage points higher
than on Dutch farms. The share of own labour increased in both groups of farms
by about 9%.

There were substantial differences in the values of assets, both per 1 ha of
AL and 1 AWU. In Dutch holdings, the value of assets per 1 ha of AL was EUR
20 thousand and was about 114% higher than on German farms. The value of
assets on German farms remained at the same level, while on Dutch farms it in-
creased by 13%. Value of assets per 1 AWU on Dutch farms was EUR 686
thousand and was about 46% higher than on German farms. This value in Dutch
holdings increased during the analysed period by almost 30%, while on German
farms it remained at a similar level. The assets in both groups of farms were
dominated by fixed assets, the share of which was similar and amounted to
about 83%. The share of equity in German holdings was similar, while in Dutch
holdings it was much lower at 60%. This means that Dutch holdings had more
foreign capital.

In summary of the assessment of the production potential of German and
Dutch farms of this size class, it should be noted that Dutch farms, despite
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smaller area of AL, showed a higher standard output and higher proportion of
leased land. They also had higher labour inputs per 100 ha of AL and a lower
proportion of own labour in the total labour inputs. They were definitely better
equipped with capital, as evidenced by the higher value of assets, both per 1 ha
of AL and per work unit (AWU). They also benefited to a greater extent from

foreign capital.

Table 4.9. Production potential of farms with cattle production (type 49) described as large
according to SO (total volume of standard output in the range of EUR 100-500 thousand)
in 2008-2010

Germany Netherlands
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008
=100% =100%
Economic size SO 201.5 97.7 282.6 97.5
Area of AL ha 91.31 108.4 43.78 109.4
Share of leased land % 67.8 105.3 76.6 109.5
Total labour inputs AWU 1.83 104.5 1.29 95.4
Total labour input/100 ha of AL | AWU 2.01 96.4 2.96 87.2
Share of own labour in total o, 74.2 100.9 42.1 109.2
labour
thou-
Value of assets/ha of AL sand 9.43 98.0 20.18 113.1
thou-
Value of assets/ AWU sand 469.49 101.7 685.62 129.7
Share of fixed assets in assets % 83.2 98.8 82.9 102.1
Share of equity in liabilities % 81.1 97.9 60.0 108.4

Source: as in Table 3.1.

4.1.3.2. Assessment of organisation of production in large farms specializing in
cattle production

Surveyed holdings differ in the organization of production. The corre-
sponding numbers are shown in Table 4.10. Dutch holdings were much more
intensely organized. Almost the entire area of AL (96%) was intended for the
cultivation of fodder crops, while in German holdings it was 76%. The greatest
differences were in stocking density, which in Dutch holdings was very high,
335.4 LU/100 ha of AL and was about 129% higher than on German farms. The
high stocking density per area of AL was in line with the high stocking density
of animals fed with roughage per 1 ha of forage area. On Dutch farms, it was
3.49 LU per 1 ha of this area, while on German farms it was 1.93 LU. The dif-
ference in favour of Dutch farms was 80%.
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There were also differences in the structure of stocking density. On Ger-
man farms, in addition to dairy cows, there was also other cattle, whose share
was around 82%, while Dutch holdings kept only other cattle.

Table 4.10. Organization of production on farms specializing in cattle production (type 49)
described as large according to size of SO (total volume of standard output within the range of
EUR 100-500 thousand) in 2008-2010

Germany Netherlands

. . . _Ch_ange ‘Ch.ange

Specification Unit Value 1n;16c(';1§0r Value 1n(21:)coagor

=100% =100%

Share of cereals in AL % 20.7 95.9 3.0 103.7

Area of forage crops ha 69.3 110.9 42.0 109.4

Share of forage crops % 75.9 102.3 96.0 100.0

Livestock density LU}SOO 146.5 97.9 335.4 85.6
Stocking density of animals fed in

a grazing system per 1 ha of for- LU/ha 1.93 102.1 3.49 84.1

age area

Dairy cows LU 23.2 95.2 - -

Other cattle LU 106.1 110.2 146.9 92.0

Share of crop production % 16.8 101.9 6.6 109.0

Share of animal production % 79.2 99.5 79.7 99.1

Share of other production % 4.0 101.9 13.7 10.7

g;f)l;?clgin share of transferred % o1 872 ) )

Source: as in Table 3.1.

There were also certain changes in the structure of production. The share
of animal production in total production in both groups of farms was similar,
approximately 80%. The share of crop production, which was lower in Dutch
holdings, amounted to 6.6%, while on German farms it was 16.8%. Dutch hold-
ings had a higher share of other production, which amounted to 13.7%, while on
German farms it was only 4%. Links between farm and household were negligi-
ble in both groups of farms. The share of transferred production on German
farms was 0.1% and on Dutch farms it was not present.

4.1.3.3. Assessment of the level and structure of costs in large farms specializing
in cattle production

The numbers characterizing the level and structure of costs in this size
class of farms are shown in Table 4.11. The figures show that the level of inten-
sity of production measured in terms of total cost per 1 ha of AL in Dutch hold-
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ings was more than 3 thousand EUR/ha of AL and was about 56% higher than
on German farms.

Table 4.11. Level and types of costs on farms specializing in cattle production (type 49)
described as large according to SO (total volume of standard output in the range of
EUR 100-500 thousand) in 2008-2010

Germany Netherlands
Unit Change Change
Specification Val indicator Val indicator
ue 2008 ue 2008
=100% =100%

Total costs/ha of AL Euro 1954.6 103.5 3044.8 87.2
Direct costs /ha of AL Euro 799.8 103.6| 1207.5 84.5
Costs of purchased cattle Euro
feed/ LU 314.9 111.2 203.1 107.8
Costs of own cattle feed/ LU | Euro 80.1 114.5 5.4 23.2
Other costs of animal pro- Euro
duction/LU 75.6 93.2 74.0 68.2
iist of hired labour/ ha of Euro 67.1 140.7 223 109.2
Cost of interest /ha of AL Euro 71.1 94.6 318.8 81.5
Cost of lease /ha of AL Euro 143.7 98.3 170.5 106.8
Depreciation costs /ha of AL | Euro 268.7 101.8 430.7 86.7

Source: as in Table 3.1.

A similar difference was in the level of direct costs. The cost structure in
both groups was similar. The share of direct costs in total costs was about 40%.
In the analysed period in German farms there was a small increase in costs, both
total and direct, by about 3%, while in Dutch farms they declined respectively
by 13 and 15%. However, there was a fundamental difference in the cost of
feed, both purchased and own feed. In German farms feed costs were much
higher, by a total of 89%. Definitely greater difference was in relation to the cost
of own feed. These costs in German farms amounted to 80 EUR/LU and were
almost 15 times higher than in Dutch farms. It can be assumed that this situation
was the result of higher yields of fodder crops. This is of course only a supposi-
tion, because there is no proof of it.

There are significant differences in the costs of external factors between
the surveyed groups of farms. German farms had higher labour costs. They were
67 EUR/ha of AL and were 3 times higher than on Dutch farms. Both groups of
farms recorded an increase in this group of costs, German farms by 40%, while
Dutch farms by 9%. Dutch farms had significantly higher interest costs, which
amounted to 319 EUR/ha of AL and were more than four times higher than on
German farms. This was the result of greater involvement of foreign capital. In-
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terest costs in the analysed period have been reduced. To a greater extent in
Dutch holdings, by 19%, while on German farms by only 5%.

Cost of lease on Dutch farms was 170.5 EUR/ha and was 19% higher than
on German farms. In the analyzed period it increased by 7%, while on German
farms it decreased by 1.7%. There were also significant differences in the cost of
depreciation. It was very high on Dutch farms, 431 EUR/ha, and was 60% high-
er. In the analyzed period it decreased by approximately 13%, while on German
farms it remained at a similar level.

Generally it should be noted that Dutch farms specializing in cattle pro-
duction had a much higher level of intensity of production. Costs of interest,
lease and depreciation were significantly higher.

4.1.3.4. Assessment of productivity and efficiency of large farms specializing in
cattle production

The differences in the level of intensity of production resulted in produc-
tion and economic outcomes given in Table 4.12. Productivity of land was de-
termined, as in the previously discussed groups of farms, by the value of produc-
tion per 1 ha of AL. Wheat was produced only by German farms. The resulting
yield in these farms was 74.3 dt/ha. It should be described as fairly high. Milk
yield per cow per year in German holdings amounted to 7280 kg. It should be
described as average. Milk production in these farms was not a priority activity.
Dutch farms have not kept dairy cows. They were clearly focused on breeding
other cattle.

Productivity of land on Dutch farms was 2.65 thousand EUR/ha and was
about 46% higher than on German farms. Productivity of assets and current as-
sets in German holdings was respectively 0.19 and 1.14 and was higher than on
Dutch farms by respectively 46% and 50%. In the analyzed period it improved
slightly (by 5 and 7%), while on Dutch farms it dropped by 17 and 8% respec-
tively. Higher productivity of assets, including current assets, in German hold-
ings was the result of lower asset values. Labour productivity in both farm
groups was similar and amounted to about 90 thousand EUR/AWU. In the ana-
lyzed period it increased by 9% on German farms and by 8% on Dutch farms.

The profitability of land, assets and own labour on German farms was re-
spectively: 0.34 thousand EUR/ha, 3.6% and 20.7 thousand EUR/FWU and was
higher than on Dutch farms respectively by 30, 200 and 127%. In the analyzed
period, the profitability of these factors of production increased by 15, 17 and 28%.
In Dutch holdings this growth was much higher and amounted to 158, 128, 197%.
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Table 4.12. Productivity and efficiency of farms specializing in cattle production (type 49)
described as large according to SO (total volume of standard output in the range of
EUR 100-500 thousand) in 2008-2010

Germany Netherlands
Change Change
Specification Unit indicator indicator
Value 2008 Value 2008
=100% =100%
Wheat yield dt/ha 74.3 98.5 - -
Milk yield of dairy cows ke/ | 72804 99.2 - -
cow
Productivity of land EUR 1.81 105.3 2.65 94.2
thousand
Productivity of assets times 0.19 107.4 0.13 83.3
Productivity of current assets times 1.14 101.0 0.76 91.9
. EUR
Labour productivity (P/lAWU) thousand 90.27 109.2| 89.54 108.0
Profitability of land (D/ha) EUR 0.34 1152 025 258.4
thousand
Profitability of assets (D/A) % 3.6 117.5 1.2 228.5
Profitability of own labour EUR 1 50.69 1282  9.13 297.1
thousand
Cost-effectiveness of production % 92.6 101.7 873 108.0
(P/K)
Viability of production (D/P) % 18.6 109.4 9.8 274.4
Income from management EUR -28.7 80.5| -36.2 91.7
thousand
Income parity (A)l % 115.6 121.5 45.6 248.6
Income parity (B)2 % 40.0 128.2 17.3 297.1
Net investment rate % 47.2 256.8 -14.0 -22.3
Share of subsidies in income from % 152.1 89 4 94.5 89.7
the farm
Share of subsidies in revenue from % 282 977 26.4 100 4
the farm

Source: as in Table 3.1.

Production profitability indicators determined by the ratio of production to
costs in both groups of farms were lower than 100%. On German farms they
amounted to 93% and on Dutch farms to 87%. They indicate that production
was unprofitable. The profitability rate of production on German farms amount-
ed to about 19% and was almost 90% higher than on Dutch farms.

Income from management which is the ultimate measure of management
efficiency was negative in both groups of farms. In German holdings it amount-
ed to EUR -28.7 thousand, while on Dutch farms to EUR -36.2 thousand.
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German holdings of this class size reached income parity "A". Income
parity indicator was approximately 116%, while the corresponding rate in Dutch
holdings was only 46%. Both groups of farms did not reach income parity "B".
The value of this indicator for German farms was 40%, while for Dutch farms
only 17%.

The rate of net investment on German farms was positive. It was 47%,
while on Dutch farms it was negative and amounted to -14%. This rate on Ger-
man farms has increased by 157%, while on Dutch farms it decreased by 22%.

The main source of income in both groups of farms were subsidies. Their
share in the income from farm in German holdings was very high and amounted
to 152%, while in Dutch holdings it was 94.5%. The share of subsidies in reve-
nues was similar in both groups of farms and amounted to 28% on German
farms and 26% on Dutch farms.

Taking into account the negative income from management, income pari-
ty "B" and the rate of net investment it should be noted that the chances of de-
velopment of this size class holdings in Germany and the Netherlands are very
limited, especially in the latter.

4.1.4. Assessment of farms with cattle production — very large (class 5, SO of
over 500 thousand EUR) in the surveyed countries

4.1.4.1. Assessment of production potential of farms with cattle production —
very large

In terms of economic size, farms specializing in cattle production de-
scribed as very large were similar. The value of standard output (SO) in German
holdings was 1,019 thousand and was 19% higher than in the Dutch holdings
(Table 4.13). In the analysed period, the size of German holdings decreased by
48%, while the size of Dutch farms increased by 4%. The period of analysis of
these farms was shorter and covered the years 2009 and 2010.

Analyzed holdings substantially differed in the size of AL. The area of AL
on German farms was 477 ha and was 21 times greater than on Dutch farms,
where it was only 22.24 ha. In the analyzed period it decreased on German
farms by 45%, while on Dutch farms by 4%. Leased land dominated in both
groups of farms. Its share varied and amounted to 88 and 54% respectively. In
the analysed period it decreased slightly, by 12 and 2%.

Total labour inputs per farm were strongly differentiated. On German
farms they amounted to 7,42 AWU and on Dutch farms to 1,81 AWU. In terms
of 100 ha of AL, the situation was reversed. On Dutch farms, it was 8.13 AWU
per 100 ha of AL, while on German only 1.57 AWU and it was 5 times smaller
than on Dutch farms. In the analysed period, the labour inputs per 100 ha of AL
increased by 6% in German holdings and by 9% in Dutch holdings. There were
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also differences in own labour. Its share in the total labour inputs on German
farms was approximately 80%, while on Dutch farms it was about 20%.

Table 4.13. Production potential of farms specializing in cattle production (type
49) described as very large according to SO (total volume of standard output
over EUR 500 thousand) in 2008-2010

Germany Netherlands*

. . . Change Change
Specification Unit Value indicator Value | indicator 2009

2008 =100% =100%
Economic size ESU 1019.4 52.2 853.5 104.0
Area of AL ha 477.2 55.5 22.24 96.1
Share of leased land % 82.3 88.1 53.5 97.9
Total labour inputs AWU 7.42 58.8 1.81 104.5
Ic’Ltal labour input/100-ha of | iy | 57 1059 813 108.7
Share of own labour in total o 798 1145 19.8 972

labour
Value of assets/ha of AL tsha(;‘g 4.47 183.6|  66.79 122.2
thou-

Value of assets/ AWU sand 283.28 173.3| 819.73 112.5
Share of fixed assets in assets % 67.8 112.9 86.4 102.0
Share of equity in liabilities % 66.3 87.1 39.1 122.5

* Values apply only to the period 2009-2010.
Source: as in Table 3.1.

There were also very large differences in the value of assets per 1 ha of
AL. On Dutch farms, this figure was almost 67 thousand EUR/ha and was al-
most 15-fold higher than in German holdings. In both groups, this value rose by
84% and 22% respectively. The value of assets per 1 AWU on Dutch farms was
very high. It amounted to EUR 820 thousand and was nearly three times higher
than on German farms. In this case, the working equipment in the analyzed
farms also increased. It was stronger on German farms, 73%, and in Dutch hold-
ings by 13%.

The assets in the two groups of farms were dominated by fixed assets.
Their proportion on German farms was lower. It was 68%, while on Dutch farms
it was 86%. In both groups there was an increase in the share of fixed assets, re-
spectively by 13% and 2%. The share of equity in liabilities varied. On German
farms it was 66%, while on Dutch farms only 39%. In the analyzed period it de-
creased on German farms by 13%, while on Dutch farms it increased by 22%.

Generally, it should be noted that despite similar economic size of hold-
ings, the production capacity of German farms was higher. This was determined
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by: larger area of AL, higher labour inputs, higher the value of the assets and
higher equity value.

4.1.4.2. Assessment of production organization on farms with cattle production
— very large

The organization of production on farms of this class size specializing in
cattle production differed greatly, both in terms of crop production and livestock
production. The corresponding data are shown in table 4.14. The differences in
the organization of crop production can be regarded as irrelevant. The share of
cereals in the area of AL on German farms was 21%, while on Dutch farms it
was about 8%. In the latter it was marginal. The difference in area under fodder
crops was the result of different area of AL in the analyzed farms. The share of
fodder crops was less diverse. On German farms it was 71%, while on Dutch
farms it was 87%. The main difference was in the organization of animal pro-
duction. This refers to the structure of the animals and their density per 100 ha
of AL. German farms kept dairy cows and other cattle, while Dutch farms kept
only other cattle. The difference in density is very large. On Dutch farms it was
1,981 LU/100 of AL and was more than 15 times higher than on German farms
where it was 126 LU/100 ha of AL. Very high density of animals on Dutch
farms was the result of small area. In addition, rearing cattle on those farms was
based on purchased feed. Density increased in both groups of farms in the ana-
lysed period. On German farms by 64%, while on Dutch farms by 8%. The dif-
ferences in stocking density per 1 ha of forage area were smaller.

On Dutch farms, it was 22 LU per 1 ha of this area, while on German
farms it was 1.62 LU. The structure of production in the two groups of farms
was dominated by livestock production, which on German farms was approxi-
mately 80%, while in Dutch ones it was 90%.

99



‘[°€ 2]qV] Ul SD 1224108
"JuIUdYIR) J0J SOA[ED AU} OPNJOUI JOU S0P AINTLY SI)4 s
‘0102-6007 porad oy 03 ATuo Ajdde sonjeA

- N 0°€LT 0°0 % uononpoid parIdgsuen Jo areys :Jurpnjour
L'Y8 vy Ce0l vy % uononpoid 19730 Jo a1eys
9'86 $'06 LETl S'6L % uononpoid [ewiue Jo dIeyg
Sevl IS 98 191 % uononpoid doid jo areys
eyol L'8ey L8 LTI0¥ ni d[1Ld 1LY
- - 7’86 I8°LII nl SM00 Axre(q

. . BaIE 0FRI0J JO BY |
901 =10 9°6Cl #0191 e/ 10d woysAs Suizel3 e ul paJ seWIUE JO AJISUIP FUINI0IS
€801 £'1861 P91 €971 BY001/N71 A}ISUSP ND0ISAAI]
1°L0T 9'88 8611 8°0L % sdoxo o3el0j jo areys
6201 L6l S99 9'6C¢ eq sdoxo a8e105 JO BOIY
S'ov '8 7’89 13 ¥4 % TV Ul S[B2199 JO dIeys

%001= %001=
anje anfe
Hoao%ﬁwowm:ﬁo A Hoama%%_oommqﬁo oA Hun uoneoyroadg
%SPUBIOYION Auewon

0102-800C Ul (puesnoyy 00§ YN 1240 o indino prepuels jo
Qwin[oA [8303) OS 03 SuIpI00oE 9318 AIOA SB PIqLIOSAP (6 2dA1) uononpoid ojpeo ur Juizijeroads suuey uo uoronpoid Jo uonesuesio) |4 d[qel,

100



4.1.4.3. Assessment of the level and structure of costs in very large farms
specializing in cattle production

The effects of differences in production and organization potential of the
analyzed farms are very large differences in the level of intensity of production.
On Dutch farms, total costs per 1 ha of AL amounted to almost EUR 14 thou-
sand and were 7.5 times higher than on German farms (Table 4.15). In the latter,
during the analysed period, costs increased by 43%, while on Dutch farms they
decreased approximately by 2%. Differences in direct costs were similar. The
costs structure was also similar. The share of direct costs in total costs in both
groups of farms was approximately 38%. There was a big difference in the cost
of purchased cattle feed. On German farms with more area under forage crops,
the costs of purchased feed amounted to 311 EUR/LU, while in Dutch holdings
they amounted to 190 EUR/LU. The difference was 39% in favour of German
farms. It may be supposed that the structure of purchased feed was different.
German farms also kept dairy cows, and for this reason bought expensive feed
with higher protein content. The cost of own feed per 1 LU on German farms
was 73 EUR/LU and was 87 times higher than on Dutch farms. These differ-
ences were due to a small area of Dutch farms. Raising beef cattle on those
farms was conducted on the basis of purchased feed.

Table 4.15. Level and types of costs on farms specializing in cattle production
(type 49) described as very large according to SO (total volume of standard
output in the range of EUR 100-500 thousand) in 2008-2010

Germany Netherlands*
Change Change
Specification Unit Value 1n§:)c(§1§0r Value 1n§1z)c(;n1;0r
=100% =100%
Total costs/ha of AL Euro 1851.3 143.1| 13975.93 98.4
Direct costs /ha of AL Euro 702.9 161.0| 5428.42 84.4
Costs of purchased cattle feed/ LU| Euro 311.0 94.7| 190.6104 73.6
Costs of own cattle feed/ LU Euro 72.7 66.4 0.83 0.0
t?i‘jifj"m of animal produc- Euro 93.9 161.6 74.1 833
Cost of hired labour/ ha of AL Euro 278.8 96.5 380.6 107.7
Cost of interest /ha of AL Euro 63.8 261.2 1862.1 95.2
Cost of lease /ha of AL Euro 105.5 135.2 253.0 195.0
Depreciation costs /ha of AL Euro 171.8 146.4 2946.5 108.6

*Values apply only to the period 2009-2010.

Source: as in Table 3.1.
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Differences in hired labour costs were not large. On Dutch farms they
were 381 EUR/ha and were 36% higher than on German farms. Much greater
differences occurred in the cost of interest. On Dutch farms they were 1862
EUR/ha of AL and were 29 times higher than on German farms. In the analyzed
period, interest costs in German holdings increased by 161%, while in Dutch
holdings they decreased by 5%. There were also differences in the costs of other
external factors: lease and depreciation. Cost of lease on Dutch farms was 253
EUR/ha and was by 139% higher than on German farms. In both groups, these
costs increased. On German farms by 35%, while on Dutch farms by 95%. De-
preciation cost on Dutch farms amounted to 2496 EUR/ha and was more than 17
times higher than on German farms.

Generally, it can be said that the level of production intensity measured by
total costs per 1 ha of AL was much higher in Dutch holdings. Especially inter-
est cost was higher, indicating the use of foreign capital to a greater extent by
Dutch holdings.

4.1.4.4. Assessment of productivity and efficiency of very large farms
specializing in cattle production

In holdings of this class size, especially Dutch ones, organization of crop
production was subordinated to the needs of animal production. German farms
cultivated wheat, whose yields were about 56 dt/ha (Table 4.16). The yield was
average. One should similarly evaluate the performance of dairy cows that were
kept only on German farms. It was 7200 kg of milk per cow per year. It should
also be evaluated as average. Milk production in these farms was a basic activi-
ty. It complemented the production of beef cattle. Dutch farms were focused
solely on breeding other cattle for fattening.

Land productivity measured by the value of production per 1 ha of AL
holdings on Dutch farms was about EUR 14 thousand and was 9 times higher
than on German farms. This was the effect of a definitely higher level of produc-
tion intensity. There were no significant changes in the productivity of land in
the two groups of farms in the period considered.

Productivity of assets in German holdings was 0.35 and was by 75%
higher than on Dutch farms. In the analyzed period, the productivity of assets in
German holdings increased by 61%, while in Dutch holdings it decreased by
23%. Productivity of current assets in Dutch holdings was 1.51 and was 40%
higher than on German farms. In both groups of farms, in the analysed period,
the productivity of current assets decreased — on average by 12%.

Labour productivity on Dutch farms was 169 thousand EUR/AWU and
was 75% higher than on German farms. In the analyzed period, labour produc-
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tivity in German holdings increased by 12%, while in Dutch holdings it de-
creased by 13%.

The profitability of land and assets was higher on Dutch farms. Income
from farm per 1 ha of AL on Dutch farms was EUR 2.71 thousand and was
more than 24 times higher than on German farms. The profitability of land in-
creased in both groups of farms in the analysed period. On German farms by
52%, while on Dutch farms by 9%. The differences in profitability of assets
were smaller. On Dutch farms, profitability of assets was 4.1% and was about
64% higher than on German farms. In the analyzed period, the profitability of
assets in German holdings increased by 172%, while in Dutch holdings it de-
creased by 11%.

The profitability of own labour measured by income from farm per FWU
was similar in both groups of farms and was about 38 thousand EUR/FWU. In
the analyzed period, on German farms it increased by 48%, while on Dutch
farms it decreased slightly, by 1.1%.

Production was unprofitable in both groups of farms. Indicators of cost-
-effectiveness of production in both groups of farms were lower than 100%. On
German farms it was 81%, while on Dutch farms 98%. In the analyzed period,
the cost-effectiveness of production on German farms increased by 25%, while
on Dutch farms it decreased by 4%. In spite of unprofitable production, in both
groups of farms production was viable. The viability rate of production on Dutch
farms was 19.8% and was 175% higher than on German farms where it stood at
7.2%. In both groups of farms the viability ratios increased, on German farms by
13%, while on Dutch farms by 15%.

Income from management, which is the ultimate measure of management
efficiency, was negative in both groups of farms at a similar level of around -38
thousand EUR/holding. In the analyzed period it improved by 69% in German
holdings and by 65% in Dutch holdings.

In terms of income parity, situation of surveyed farms varied. German
farms reached income greatly exceeding the wages in agriculture. Index of pari-
ty "A" was 179%. On Dutch farms this index stood at 81%. This means that the
resulting income from farm per unit of own labour on Dutch farms was lower
than wages for hired labour in agriculture. The income situation worsened in
both groups of farms in the analysed period. To a greater extent in German hold-
ings, by almost 40%, while on Dutch farms by 9%. Both groups of farms have
not reached parity income relative to wages and salaries in the national econo-
my. Index of income parity “B” was approximately 76%, while in Dutch hold-
ings it was 71%. In the analyzed period, this index improved on German farms
by 20%, while in Dutch holdings it remained at a similar level.
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Table 4.16. Productivity and efficiency of farms specializing in cattle production
(type 49) described as very large according to SO (total volume of standard
output over EUR 500 thousand) in 2008-2010

Germany Netherlands*
Change Change
Specification Unit indicator indicator
Value 2008 Value 2009
=100% =100%

Wheat yield dt/ha 55.7 100.0 - -

Milk yield of dairy cows (E)gv/v 7197.9 171.2 - -
EUR

Productivity of land thou- 1.51 101.2 13.7 94.6
sand

Productivity of assets times 0.35 161.1 0.20 77.4

Productivity of current assets times 1.08 87.7 1.51 88.1
EUR

Labour productivity (P/IAWU) | thou- 96.43 112.0 168.7 87.1
sand
EUR

Profitability of land (D/ha) thou- 0.11 152.0 2.71 108.8
sand

Profitability of assets (D/A) % 2.5 272.4 4.1 89.0
EUR

Profitability of own labour thou- 39.11 148.3 37.40 98.9
sand

ggfgfg“veness of produc- | o, 81.4 124.7 97.9 96.2

Viability of production (D/P) % 7.2 112.6 19.8 114.9
EUR

Income from management thou- -38.4 169.1 -37.1 164.5
sand

Income parity (A)l % 178.9 59.6 87.0 90.8

Income parity (B)2 % 75.6 120.0 71.0 98.9

Net investment rate % 52.7 124.7 -8.2 103.4

Share of subsidies in income o 473.8 417 178.7 111.0

from farm

Share of subsidies in revenues % 316 70.6 22.6 135.1

from farm

*Values apply only to the period 2009-2010.

Source: as in Table 3.1.

In terms of income parity, situation of surveyed farms varied. German
farms reached income greatly exceeding the wages in agriculture. Index of pari-
ty "A" was 179%. In Dutch farms this index stood at 81%. This means that the
resulting income from farm per unit of own labour on Dutch farms was lower
than wages for hired labour in agriculture. The income situation worsened in
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both groups of households in the analysed period. To a greater extent in German
holdings, by almost 40%, while on Dutch farms by 9%. Both groups of farms
have not reached parity income relative to wages and salaries in the national
economy. Index of income parity “B” was approximately 76%, while in Dutch
holdings it was 71%. In the analyzed period, this index improved on German
farms by 20%, while in Dutch holdings it remained at a similar level.

The rate of net investment on German farms was positive and amounted
to ca. 53%, while on Dutch farms it was negative and amounted to -8.2%.

The main sources of income from farm in both groups of farms were sub-
sidies. Subsidies on German farms were almost 5 times higher than the income
received, and on Dutch farms they were 79% higher.

In general, assessment of productivity and efficiency of this group of
farms should verify that Dutch holdings, in relation to German holdings, were
characterized by: higher productivity of land and current assets, higher profita-
bility of land and assets, and higher viability of production. In both groups of
farms there was a negative income from management. They did not reach the
level of income at the parity level in relation to wages and salaries in the nation-
al economy. The main sources of income from farm in both groups of farms
were various subsidies.

Taking into account the negative income from management and not
achieving income parity, it should be noted that farms of this class size have no
development opportunities. Their functioning was totally dependent on pay-
ments under the CAP.

4.2. Assessment of surveyed farms with cattle production depending on the
economic size

4.2.1. Assessment of production potential of farms with cattle production
depending on the economic size

Chart 4.1 shows the classes of surveyed farms by economic size specified
by value of Standard Output (SO). The economic size of each class was similar
to the average values of individual classes. The class of very large farms, with
the value of production of over EUR 500 thousand, included only German and
Dutch holdings. The value of standard output in German holdings amounted to
EUR 1019 thousand and was 19% higher than on Dutch farms.

The production potential of the analyzed farms was characterized by the
following indicators: agricultural area, share of leased land, labour inputs and
their structure, level and structure of assets and liabilities.
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Chart 4.1. Economic size of surveyed farms with cattle production
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Agricultural land on farms was correlated with economic size (Chart 4.2).
Polish farms were only in class 3 (EUR 25-50 thousand) and 4 (EUR 50-100
thousand). The area of AL in these classes amounted respectively to 35.7 ha and
73 ha of AL. German holdings were present in classes 3, 4, 5 and 6. Their size
ranged between 35.1 ha in class 3 to 477.2 ha in class 6.

Chart 4.2. Area of AL on farms with cattle production depending on the economic size
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Dutch holdings were present in class 5 and 6. In this case, there was no
association between the area of AL and economic size. The area of AL in class 6
with the standard output of EUR 853 thousand was only 22.24 ha. It was 50%
less than the corresponding area in class 5. The area of German farms in the cor-
responding classes was smaller than area of Polish farms, while Dutch holdings
had a smaller area of AL than German farms.

The surveyed farms differed in the share of leased land. The share of
leased land increased with increasing economic size. On Polish farms the share
of leased land was in the range from 26% to 38% and was lower than on Ger-
man holdings, where it was in the range from 57% in class 3 to 82% in class 4
(Chart 4.3). Among Dutch farms, the above-mentioned regularity was not found.
The share of leases in class 6 with the standard output of over EUR 500 thou-
sand was 54% and was 24 pp lower than in class 5. This fact should be associat-
ed with a smaller area of AL in class 6.

Chart 4.3. Share of leased land on farms with cattle production depending on the economic
size
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Total labour inputs expressed in AWU per farm increased with the in-
crease in economic size (Chart 4.4). This pattern occurred in all farms. Labour
inputs on Polish farms were higher than in German farms, and these in turn were
higher than on Dutch farms. Labour inputs in Polish farms were in the range of
1.88 AWU/farm in class 3 to 2.19 AWU/farm in class 4. The range of labour
inputs on German farms was greater, in the range of 1.09 AWU/farm in class 3
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to 7.14 AWU/farm in class 6. The range of labour inputs on Dutch farms was
smaller, in the range of 1.29 AWU/farm in class 5 to 1.81 AWU/farm in class 6.

Chart 4.4. Total labour inputs on farms with cattle production depending on the economic size
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The level of total labour input per 100 ha of AL decreased with increasing
economic size of farms. The exception were Dutch farms where labour inputs on
farms of class 6 were significantly greater than on farms of class 5 (Chart 4.5).
Labour inputs on Polish farms were in the range of 5.3 AWU/100 AL in class 3
to 3 AWU/100 ha of AL in class 4. The range of labour inputs on German farms
was greater, in the range of 3.13 ha AWU/100 ha of AL in class 3 to 1.57
AWU/100 of AL in class 6. The level of labour inputs on Dutch farms was sig-
nificantly higher than in German holdings in the corresponding size classes. It
was in the range of 2.96 ha AWU/100 ha of AL in class 5 to 8.13 AWU/100 ha
of AL in class 6. Greater labour inputs on Dutch farms were the result of
a smaller area of AL.

There were also differences in the share of own labour in total labour in-
puts. Its share increased with the increase in economic size (Chart 4.6). The ex-
ception were Dutch holdings, where the share of own labour in class 6 was low-
er than in Class 5. The share of own labour in total labour inputs on Polish farms
was in the range from 34% in class 3 to 65% in Class 4. On German farms the
range was greater, from 34% in class 3 to 80% in class 6. On Dutch farms the
share of own labour in total labour inputs was lower. It was 42% in class 5 and
20% in class 6.

108



Chart 4.5. Total labour inputs per 100 AL on farms with cattle production depending on the
economic size (AWU/100 ha of AL)
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Chart 4.6. Share of own labour in total labour inputs on farms with cattle production
depending on the economic size (in %)
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Asset value per 1 ha of AL varied in the studied farms and decreased with
increasing economic size. The exception were Dutch farms where asset value in
class 6 was significantly higher than in class 5. Diversification of assets between
classes 3 and 4 was smaller on Polish farms. The value of assets in class 4
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amounted to 5.9 thousand EUR/ha of AL and was only about 3% lower than in
class 3. The range of asset value on German farms was between 11.5 thousand
EUR/ha of AL in class 3 and 4.47 thousand EUR/ha of AL in class 6. A signifi-
cant decrease occurred between class 5 and 6. It was almost 53%. The value of
assets on Dutch farms in class 6 amounted to 66.8 thousand EUR/ha of AL and
was more than three times higher than on farms of class 5. This was due to
a smaller area of farms in Class 6.

Chart 4.7. Asset value on farms with cattle production depending on the economic size
(EUR thousand/ha of AL)
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Trends in equipment of labour specified by asset value per | AWU devel-
oped differently in relation to equipment of land. Asset value per 1 AWU in-
creased with the increase in economic size. The exceptions were German hold-
ings of class 6, where the value of assets was lower than in class 5 (Chart 4.8).
Asset value on Polish farms per 1 AWU was in the range from 116 thousand
EUR/AWU in class 3 to 192 thousand EUR/AWU in class 4. Equipment of la-
bour in German holdings was higher than on Polish farms, it was in the range
from 369 thousand EUR/AWU in class 3 to 469 thousand EUR/AWU in class 5.
In class 6, as already mentioned, there was a reduction in the value of assets by
about 40% compared to class 5. The highest level of equipment of labour was on
Dutch farms, where it was in the range from 686 thousand EUR/AWU in class 5
to 829 thousand EUR/AWU in class 6.

110



Chart 4.8. Asset value on farms with cattle production depending on the economic size per
1 AWU (EUR thousand/AWU)
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The structure of assets in the analyzed farms was similar, regardless of the
economic size (Chart 4.9). Fixed assets dominated in all farms. Their share was
in the range from 83 to 90%. The exceptions were German holdings of class 6,
where the share of fixed assets in total assets was approximately 68%.

Chart 4.9. Share of fixed assets in assets of farms with cattle production depending on the
economic size (in %)
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The structure of liabilities in the analyzed farms was different (Chart
4.10). Liabilities of Polish and German holdings in classes 3-5 were dominated
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by equity, whose share was in the range from 81% to 92%. In German holdings
in class 6 and Dutch holdings in class 5, the share of equity in total liabilities
was lower and amounted respectively to 66% and 60%. The share of equity in
liabilities in the largest Dutch farms was significantly lower, 39%.

Chart 4.10. Share of equity in liabilities of farms
with cattle production depending on the economic size (in %)
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4.2.2. Assessment of production organization on farms with cattle production
depending on the economic size

Assessment of the organization of production in the analyzed farms with
cattle production was made taking into account the following indicators: the
share of cereals and fodder crops in the agricultural area, stocking density
LU/100 of AL, stocking of cattle in LU/ha of forage area, the number of cows
and other cattle and the production structure.

The share of cereals was not highly differentiated, and was not associated
with the economic size of farms. The highest share of cereals was on Polish
farms, respectively 35 and 31% in classes 3 and 4. On German farms it was in
the range of 17-21%. The lowest share of cereals was on Dutch farms, respec-
tively 3 and 8% in classes 5 and 6.
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Chart 4.11. Share of cereals in the area of agricultural land on farms with cattle production
depending on the economic size (in %)
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The proportion of cereals in the agricultural area is related to the share of
fodder crops (Chart 4.12). On Polish farms the share of fodder crops in the area
of AL was lower than on German and Dutch farms. It was 61 and 66% respec-
tively in classes 3 and 4. In German holdings, in the corresponding classes, the
share of these crops was higher and amounted to 82 and 77%. In the next two
classes, the share of fodder crops on German farms was slightly lower and
amounted to 76 and 71%. On Dutch farms, the share of forage crops in AL was
higher and amounted to 96 and 89% respectively in classes 5 and 6. The high
share of forage crops in the area of AL on German farms, and especially on
Dutch farms, indicates a much higher level of specialization of these farms. Or-
ganization of plant production was subordinated to animal production.

Another element of the organization of production on farms with cattle
production was density of cattle in LU/100 ha of AL. The relevant data is shown
in Chart 4.13. On Polish and German farms livestock density ranged between 90
LU/100 ha of AL and 146 LU/100 ha of AL. It can be described as high. On
Polish farms it was lower and amounted to about 90 LU/100 ha of AL in both
classes of economic size. The density on German holdings was higher, in the
range of 99 LU/100 ha of AL in class 3 and 146 LU/100 ha of AL in class 5. In
this range of economic size it showed a rising tendency. In class 6 density was
lower at 126 LU/100 ha of AL. On Dutch farms, livestock density was signifi-
cantly higher at 335 LU/100 ha of AL and 1981 LU/100 ha of AL respectively
in class 5 and 6. Livestock density on Dutch farms indicates a high degree of
specialization of these farms.

113



Chart 4.12. Share of fodder crops in the area of agricultural land on farms with cattle produc-
tion depending on the economic size (in %)
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Chart 4.13. Livestock density on farms with cattle production depending on the economic size
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Density of animals fed in a grazing system (cattle) in LU/ha of forage area
indicates the level of intensity of its use. On Polish and German holdings of
classes 3 and 4 it was similar, in the range from 1.2 LU/ha to 1.4 LU/ha regard-
less of the economic size of farms. It should be described as average. On farms
of economic size belonging to class 5 and 6, density was significantly higher,
especially on Dutch farms, where it was 3.49 LU/ha and 22.3 LU/ha, respective-
ly in classes 5 and 6. On German farms, livestock density per hectare of forage
area was lower. It was 1.93 LU/ha and 1.62 LU/ha respectively in classes
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5 and 6. It is worth mentioning that livestock density in relation to the forage
area was very high.

Chart 4.14. Livestock density on farms with cattle production in LU/ha of forage area
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The number of dairy cows in Polish and German varied, in the range from
1.6 units to 118 units on the farm (Chart 4.15). On Polish farms in classes 3 and
4, it was respectively 8.1 and 17.1 cows and was higher than the number of cows
on the corresponding German farms where the number was respectively 1.6 and
5.5 cows. In the next two classes of economic size, the number of cows was
higher at 23.2 units in class 5 and 117.8 units in class 6. Dutch farms have not
kept dairy cows.

Chart 4.15 Number of dairy cows on farms with cattle production depending
on the economic size
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Number of other cattle on farms with cattle production varied in the ana-
lyzed farms and was associated with the economic size of farms (Chart 4.16). It
ranged between 23 LU/farm in class 3 and 439 LU/farm in class 6.

The scale of breeding other cattle, which formed the basis of the activities
of these farms, should be described as small, except for German and Dutch
farms in class 6.

Chart 4.16. Number of other cattle on farms with cattle production depending on
the economic size in LU/farm
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The structure of production in analyzed farms varied. It was characterized
by the share of plant and animal production in total production. The relevant da-
ta are presented in graphs 4.17 and 4.18. The share of crop production was nega-
tively correlated with economic size of farms.

As the economic size increased, the share of crop production decreased,
and at the same time the share of livestock production increased. The share of
plant production in total production on Polish farms was in the range of 28% and
23% respectively in classes 3 and 4. On German farms it was in the range from
21% in class 3 to 16% in class 6. The share of plant production on Dutch farms
was significantly lower, 6.6% and 5.1% respectively in classes 5 and 6.
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Chart 4.17. Share of plant production on farms with cattle production depending
on the economic size (in %)
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The share of animal production in total production, however, was posi-
tively correlated with the economic size of farms. It increased with the increase
in economic size. On Polish farms it was in the range from 70 to 76% respec-
tively in classes 3 and 4. On German farms it was in the range from 64% in class
3 to 80% in class 6. On Dutch farms it was even higher at 80 and 90% respec-
tively in classes 5 and 6. The share of other production on Polish farms was neg-
ligible, about 1-2%. In German holdings in classes 3 and 4 and in Dutch hold-
ings in class 5, the share of other production was approximately 14%. The share
of other production in other classes of these farms was about 4%.

Chart 4.18 Share of animal production in total production on farms with cattle production
depending on the economic size (in %)
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4.2.3. Assessment of the level and structure of costs on farms with cattle
production depending on the economic size

Analysis of total costs per 1 ha of AL indicates the existence of a positive
relationship between the level of costs and the economic size (Chart 4.19). This
pattern occurs in all farms, but with various intensity. On Polish farms in class 3
and 4, the difference in the level of costs was small. Costs on farms in class 4
amounted to 712 EUR/ha and were only 0.2% higher than in class 3. The total
costs on German farms showed an upward trend from class 3 to class 5, where
they amounted to 1,955 EUR/ha and were about 41% higher than in class 3. In
class 6 these costs in relation to class 5 declined by about 5%. The highest costs
per 1 ha of AL occurred on Dutch farms in classes 5 and 6, respectively 3045
and 13,976 EUR/ha of AL. This was due to the smaller area of these farms in
relation to German farms.

Similar trends have occurred in direct costs per 1 ha of AL (Chart 4.20).
The cost structure was similar in German and Dutch holdings. The share of di-
rect costs in total costs was about 40%. On Polish farms, the share of direct costs
in total costs was higher — 48%.

Chart 4.19. Level of total costs on farms with cattle production depending on the economic
size (EUR thousand/ha of AL)
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Chart 4.20. Level of direct costs on farms with cattle production depending on the economic
size (EUR/ha of AL)
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There were differences in the evolution of the costs of purchased feed per
1 LU (Chart 4.21). On Polish farms in class 3 and 4 they were similar. They
were respectively 218 and 211 euro/LU. On German farms they demonstrated an
increasing trend with increasing economic size, from class 3 to 5, where they
amounted to 315 EUR/LU and were 116% higher than in class 3. In class 6 they
amounted to 311 EUR/LU and were 1.3% lower than in class 5.

Chart 4.21. Cost of purchased feed on farms with cattle production depending on the
economic size (EUR/LU)
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On Dutch farms, the costs of purchased feed were significantly lower than
in German holdings in classes 5 and 6 and remained at a similar level. In class 6
they amounted to 192 EUR/LU and were 6% lower than in class 5.

Chart 4.22. Cost of own feed on farms with cattle production depending on the economic size
(EUR/LU)
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The costs of own feed in the analyzed farms varied (Chart 4.22), with no
clear trend. They were the highest in Polish farms. In class 3 and 4 they were
respectively 152 and 130 EUR/LU. The differences in costs in German farms
were small. In classes 3 and 5 they amounted to 80 EUR/LU, and in class 6 to
73 EUR/LU. In class 4 they were about 28% higher than in classes 3 and 4.

The level of the remaining costs of animal production was positively cor-
related with the economic size of farms. They increased with the increase in
economic size (Chart 4.23). On Polish farms in class 3 and 4 they were respec-
tively 23 and 29 EUR/LU. In class 4 they were about 26% higher than in class 3.

On German farms, differentiation between classes was greater. In class 6
they amounted to 94 EUR/LU and were 104% higher than in class 3. On Dutch
farms, other expenses in class 5 and 6 were almost identical, they were respec-
tively 74 and 74.1 EUR/LU.

Costs of hired labour in the analyzed farms were highly diversified among
countries and classes, and positively correlated with the size of farms (Chart
4.24). They were the lowest in Polish farms in class 3 and 4, respectively 8.6
and 12.7 EUR/ha of AL. In German farms, the costs of hired labour varied
greatly, within the range of 18.5 EUR/ha in class 3 to 279 EUR/ha in class 6.
Diversification of costs of hired labour in Dutch farms was also very large. In
class 5 and 6 they were respectively 22 and 381 EUR/ha of AL. The costs of
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hired labour in class 6 in German and Dutch holdings were very high. They
were respectively 279 and 381 EUR/ha of AL.

Chart 4.24. Other costs of animal production on farms with cattle production depending on
the economic size (EUR/LU)
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Chart 4.24 Costs of hired labour on farms with cattle production depending on the economic
size (EUR/ha of AL)
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Costs of interest were strongly differentiated not only between farms of
the analyzed countries but also between economic size classes (Chart 4.25). On
Polish farms of class 3 and 4 they were very low and not very diverse. They
were respectively 15 and 17 EUR/ha. On German farms, differentiation between
the classes from 3 to 6 was small, within the range from 53 to 71 EUR/ha. The
highest costs of interest occurred on Dutch farms where in classes 5 and 6 they
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were respectively 319 and 1862 EUR/ha of AL. Very high costs of interest in
class 6 were due to a small area of farms in this class of economic size.

Chart 4.25. Costs of interest on farms with cattle production depending on the economic size
(EUR/ha of AL)

2000
1800
1600
1400
1200
1000
800
600
400
200

o -

25-50 50-100 100-500 500 and more

m Poland m Germany ® Netherlands

Source: European FADN.

Lease costs increased with the increase of economic size (Chart 4.26).
They very low on Polish farms in class 3 and 4, respectively 9 and 12 EUR/ha of
AL. They were significantly higher in German holdings, where in classes 3 to 5
they showed an upward trend from 71 to 144 EUR/ha. In class 6 they decreased
to 106 EUR/ha. They were definitely higher on Dutch farms. In classes 5 and 6
they were respectively 171 and 253 EUR/ha of AL.

Chart 4.26. Costs of lease on farms with cattle production depending on the economic size
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Different trends occurred in depreciation costs (Chart 4.27). They were
the lowest on Polish farms, respectively 167 and 153 EUR/ha of AL. They were
higher and less variable on German farms. In classes 3 and 4 they were similar
and amounted to 298 EUR/ha. In subsequent classes 5 and 6, they decreased re-
spectively to 269 and 172 EUR/ha of AL. They were significantly higher on
Dutch farms and amounted to 431 and 2947 EUR/ha respectively in classes 5
and 6.

Chart 4.27. Costs of depreciation on farms with cattle production depending on the economic
size (EUR/ha of AL)
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4.2.4. Assessment of productivity and efficiency on farms with cattle production
depending on the economic size

Assessment of productivity and efficiency was made using selected
groups of indicators, such as: unit productivity (yield, milk yield of cows),
productivity and efficiency of production factors.

Chart 4.28 shows the evolution of wheat crop, which informs directly
about the productivity of land. This crop was cultivated only on Polish and
German farms. There was a relationship between the level of yields and the eco-
nomic size of farms in classes 3 to 5.

On Polish farms, wheat yields in classes 3 and 4 were respectively 47 and
51 dt/ha and were significantly lower than on German farms where they were in
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the range from 58 to 74 dt/ha in classes 3 to 5. They were much lower in class 6
of German farms, 56 dt/ha.

Chart 4.28. Wheat yield on farms with cattle production depending on the economic size
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Milk yield of cows in the surveyed farms showed an increasing trend with
increasing economic size (Chart 4.29).

Chart 4.29. Milk yield of cows on farms with cattle production depending on the economic

size (kg/cow per year).
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Dairy cows were kept only on Polish and German farms. On Polish farms,
milk yield of cows in classes 3 and 4 amounted respectively to 4247 and 5873
kg of milk per cow per year. It should be assessed as low and average. It was
higher on German farms, in the range from 4889 kg in class 3 to 728 kg in class
5. In class 6 it was only 1.2% lower than in class 5. Milk yield of cows on Ger-
man farms should be assessed as average. It should be noted that breeding of
dairy cows in this type of farms was an additional activity.

Productivity of land in the surveyed farms was determined by the value of
production in thousand EUR per 1 ha of AL. On Polish farms in classes 3 and 4,
on German farms in classes 3 to 5 and on Dutch farms in classes 5 and 6,
productivity of land showed an increasing trend with increasing economic size
(Chart 4.30). The lowest productivity of land was on Polish farms in classes 3
and 4, respectively 0.76 and 0.88 thousand EUR/ha of AL. On German farms it
was higher, in the range from 0.94 thousand EUR/ha in class 3 to 1.81 thousand
EUR/ha in class 5. In class 6 it decreased to 1.51 thousand EUR/ha. Productivity
of land was significantly higher on Dutch farms, respectively 2.65 and 13.7
thousand EUR/ha of AL in classes 5 and 6.

Chart 4.30. Land productivity on farms with cattle production depending on the economic
size (EUR thousand/ha of AL)
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Similar trends occurred in the productivity of assets (Chart 4.31). Asset
productivity in all surveyed farms increased with increasing economic size. In
Polish farms in classes 3 and 4 it was 0.14 and 0.16 respectively, whereas in
German farms it ranged between 0.08 in class 3 and 0.35 in class 6. In Dutch
farms in classes 5 and 6 it was lower than in the corresponding classes of Ger-
man farms and amounted to 0.13 and 0.2.
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Similar trends occurred in the productivity of current assets (Chart 4.32).
The exceptions were German holdings in class 6, where the productivity of cur-
rent assets was 1.08 and was 5.3% lower than in class 5.

Chart 4.31. Land productivity on farms with cattle production depending on the economic
size (production/assets)
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Chart 4.32. Productivity of current assets on farms with cattle production depending on the
scale of production (production/current assets)
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Labour productivity determined by the value of production per unit of
work (AWU) in the surveyed farms with cattle production was correlated with
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economic size of farms (Chart 4.33). This trend occurred in all farms regardless
of the country. On Polish farms it was in the range from 14 to 29 thousand
EUR/AWU, respectively in classes 3 and 4. In German holdings, in the corre-
sponding classes, it was higher by 100% and 62% respectively. In German hold-
ings in classes 5 and 6, it was 90 and 96 thousand EUR/AWU. It was the highest
in Dutch farms in class 6 where it amounted to 169 thousand EUR/AWU.

Chart 4.33. Labour productivity on farms with cattle production depending on the economic
size (production in EUR thousand/AWU)
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The profitability of land was determined by the value of income in EUR
thousand from the farm per 1 ha of AL. There was also the relationship between
the profitability of land and economic size (Chart 4.34).

Chart 4.34. Profitability of land on farms with cattle production depending on the economic
size (income in EUR thousand/ha of AL)
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The highest profitability of land was on Polish farms where in classes 3
and 4, respectively, it was 0.33 and 0.45 thousand EUR/ha. On German farms in
corresponding classes it was significantly lower and amounted to 0.001 and 0.17
thousand EUR/ha. In class 5 it was significantly higher and amounted to 0.34
thousand EUR/ha, while in class 6 it was significantly reduced to 0.11 thousand
EUR/ha, i.e. by 68%. This was due to the large area of these farms. Profitability
of land was the highest in the case of Dutch farms in class 6, it amounted to 2.71
thousand EUR/ha. This was the result of a small area of these farms.

Similar trends as in the profitability of land occurred in the profitability of
assets. There was also a positive relationship between the profitability of assets
and the economic size of farms, except for German farms in class 6, in which
there was a decrease in relation to class 5 (Chart 4.35).

Chart 4.35. Profitability of assets (income/assets)
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The highest profitability of assets was in Polish farms in classes 3 and 4,
respectively 5.7 and 7.8. On German farms it was significantly lower, in the
range from 0.08 (class 3) to 3.6 (class 5). In class 6 there was a decrease to 2.5,
i.e. by 31%. The profitability of assets on Dutch farms in classes 5 and 6 was
respectively 1.2 and 4.1.

The profitability of own labour was closely associated with economic
size, showing an increasing trend with increasing economic size (Chart 4.36).
On Polish farms in classes 3 and 4 it was respectively 6.6 and 16.5 EUR/FWU.
In German holdings, in the corresponding classes, it was lower by 91% and 60%
respectively. In the other two classes, 5 and 6, profitability was higher and
amounted to 21 and 39 thousand EUR/FWU respectively. Similar trends oc-
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curred on Dutch farms in classes 5 and 6, where income per FWU was respec-
tively 9 and 37 thousand EUR.

Chart 4.36. Profitability of own labour on farms with cattle production depending on the
economic size (income/FWU)
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Profitability of production determined by the ratio of production to costs
varied in the studied farms. The indicator of profitability was over 100% only on
Polish farms, in classes 3 and 4 it was respectively 107 and 123% (Chart 4.37).
On other farms, regardless of their size class, it was lower than 100%. The low-
est indicator was in German holdings in class 3, it was 60%, and the highest one
on Dutch farms in class 6, it was 98%.

Chart 4.37. Cost-effectiveness of production on farms with cattle production depending on the
economic size (production/costs x 100)
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The profitability of production determined by the ratio of income from the
farm to the production was strongly differentiated in the surveyed farms (Chart
4.38). Profitability ratios increased with the increase in economic size, with the
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exception of German farms in class 6. The viability of production was the high-
est on Polish farms, in classes 3 and 4 it was respectively 33 and 51%.

Chart 4.38. Viability of production on farms with cattle production depending on the
economic size (income/production x 100)
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On German farms it was in the range from 1% in class 3 to 19% in class
5. In class 6 it was 7.2% and was 61% lower than on farms in class 5. Viability
indicators of Dutch farms in classes 5 and 6 were respectively 10 and 20%.

Income from management which is the ultimate measure of the efficiency
of management in the surveyed farms was negative, except for the Polish farms
in class 4, where it amounted to EUR 1.6 thousand (Chart 4.39). On German
farms it was in the range from EUR -38.2 thousand (in class 4) to EUR -29
thousand (class 5). The Dutch farms in class 5 and 6 had the income from man-
agement amounting respectively to -36 and -37 thousand EUR/farm. There has
been no relationship between the economic size and profit from management.

Chart 4.39. Income from management on farms with cattle production depending on the
economic size (thousand EUR/farm)
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Income parity "A" specified by the ratio of income from the farm per unit
of own labour (FWU) to the wages for hired labour in the surveyed farms was
achieved on Polish and German farms in classes 5 and 6 (Chart 4.40).

Chart 4.40. Income parity “A” on farms with cattle production depending
on the economic size (in %)
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On other farms it was negative. In Polish farms in classes 3 and 4, the re-
spective indicators of income amounted to 174 and 416%. On German farms in
classes 5 and 6 they amounted to 116 and 179%. The lowest value of the income
parity "A" indicator was in German holdings in class 3. On Dutch farms in clas-
ses 5 and 6, the value of this indicator was 46 and 87% respectively.

In general, it should be noted that German farms in classes 3 and 4, as
well as Dutch farms in classes 5 and 6, did not reach income parity "A".

Income parity "B", which is the ratio of income from the farm per 1| FWU
to the average wages and salaries in the national economy was reached only by
Polish farms in class 4 (Chart 4.41). Other farms did not reach income parity
“B”. A relatively favourable result was achieved by Polish farms in class 3,
where the value of the indicator “B” was 63%, and by German and Dutch hold-
ings in class 6, where the value of the indicator amounted to 77 and 71%. Not
achieving income parity "B" deprives German and Dutch holdings of develop-
ment opportunities regardless of their economic size. Polish farms in class 3
were in a similar situation.
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Chart 4.41. Income parity “B” on farms with cattle production depending
on the economic size (in %)
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Net investment rate specified by the ratio of net investment to deprecia-
tion reached positive values only on Polish and German holdings in classes 5
and 6 (Chart 4.42).

Chart 4.42. Net investment rate on farms with cattle production depending
on the economic size (in %)
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On Polish farms in classes 3 and 4, the corresponding values were 11 and
41%, while in German holdings in classes 5 and 6, they were 47 and 53%. These
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groups of farms increased their production potential, which indicates their de-
velopmental abilities. Investment rates in other holdings were negative. On
German farms in classes 3 and 4, they amounted respectively to 58 and -27%.
On Dutch farms, the values of investment rates were more favourable. In classes
5 and 6, they were respectively -14 and -8%.

Analysis of the data in chart 4.43 shows that the primary and basically the
only source of income in the surveyed farms were all kinds of subsidies they
receive in the framework of the Common Agricultural Policy. On Polish farms
in classes 3 and 4, the proportions of subsidies in income amounted to 253 and
162%. In the corresponding classes of German holdings these indices were
higher and amounted respectively to 229 and 296%. In the other two classes, 5
and 6, these rates were respectively 152 and 474%. In Dutch holdings, the share
of subsidies in income from the farm in classes 5 and 6 were lower than on the
corresponding German farms and were respectively 95 and 179%.

The share of subsidies in income from the farm confirms the previous
finding that subsidies are a major source of income from the farm.

Chart 4.43. Share of subsidies in income on farms with cattle production depending on the
economic size (in %)
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The share of subsidies in income of farms is shown in Chart 4.44. It
showed a downward trend with increasing economic size. On Polish farms in
classes 3 and 4, it was respectively 39 and 34%. In German holdings, in the cor-
responding classes, it was higher by 40 and 14% respectively. In classes 5 and 6,
the share was lower and amounted to 28 and 32% respectively. On Dutch farms in
classes 5 and 6, the share of subsidies in revenues was 26 and 23% respectively.
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Chart 4.44. Share of subsidies in revenues on farms with cattle production depending on the

economic size (in %)
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In general, it should be noted that subsidies are an important component

of farm revenue and are also the main source of farm income. Without subsidies,
the functioning of farms with cattle production would be more difficult. Moreo-
ver, taking into account income from management, income parity "B" and the
rate of net investment, it should be noted that, among the surveyed farms, only
Polish farms with cattle production of the economic size class 4 (EUR 50-100
thousand of Standard Output) demonstrate development capacity.
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5. Comprehensive assessment of the efficiency of farms with cattle
production in the surveyed countries

5.1. Comprehensive assessment of dairy farms

The analysis shows that the highest values of the point indicator of rela-
tive goodness (PIRG) were acquired by farms in classes 5 and 6 (Chart 5.1).
Thus, the holdings with the highest scale of production were in the best econom-
ic situation. Within these classes, however, the results varied considerably, the
highest value of the indicator was in Dutch holdings in class 6, 368 points, while
the lowest in Danish holdings in class 5, only 153 points, and it was the lowest
score among all classes.

Chart 5.1. Cumulative indication of the relative goodness of dairy farms in the surveyed
countries, in particular economic size classes of SO in 2008-2010
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The results of Polish dairy farms should be assessed positively in relation
to all farms. Polish farms reached the highest values of PIRG in all classes ac-
cording to which they were classified (classes 3 to 5). In the lower size classes,
the greatest weakness were shown by German farm (160 points in class 3), and
Polish farms were the strongest. Point indicator of relative goodness for Hungar-
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ian holdings ranked them generally close to the average value of the class, with
the exception of class 4, where these farms have achieved the worst result.

5.2. Comprehensive assessment of holdings with the production of other
cattle

Among the farms specialized in cattle production, the highest values of
PIRG were achieved by the largest size classes (Chart 5.2). It is evident that the
disparities between the various classes are considerably larger than in the case of
dairy farms. It can, therefore, be concluded that the orientation in cattle
production is much more cost effective at very large scale.

The highest value of the indicator, as in the case of dairy farms, was
achieved by Dutch holdings in class 6, 484 points. The lowest value of PIRG —
46 points, was achieved by German farms in class 3. It should be noted also that
the highest rates in the lower classes were achieved by Polish farms (class 3 and
4), significantly outpacing German farms.

Chart 5.2. Cumulative indication of the relative goodness of cattle farms in the surveyed
countries, in individual economic size classes of SO in 2008-2010
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6. Efficiency of farms with cattle production by economic size,
calculated using the DEA method

An important issue in assessing the economic performance of the farm is
to assess its effectiveness. This part of the study evaluates efficiency of farms
specializing in milk production (type 45) and farms specializing in cattle pro-
duction (type 49). The technical efficiency of farms was measured using the
nonparametric DEA method (Data Envelopment Analysis), also referred to as
data envelope analysis or data limit analysis. This method, unlike the parametric
method, does not require a priori assumption of the form of searched efficiency
limit, and it is determined during the analysis.

Assumptions of the DEA method can be illustrated by the following
formula:

> uE,

F(u,v)=-+-——— max

ZV;N,-

i=1
where:

s —number of effects achieved by the object,
m — number of inputs incurred by the object,
ur — weights of individual effects,

vi — weights relating to individual inputs,

E — effect,

N — inputs.

In this equation the coefficients pur and vi, which are weights of empirical
values of effects and costs, are optimized. Thus, the equation sets the opportuni-
ty of maximum reduction of real inputs or identifying them on such level as to
receive designated effects [Coelli 2005]. This method is often used to evaluate
the efficiency in agriculture. It was used, among others, in the assessment of
farms in Saxony, determining technical efficiency of small farms in central
Ethiopia, the productivity of cereal farms in Mongolia, the evaluation of the ef-
fectiveness of different groups of farms in Brandenburg [Ziotkowska 2008].
This method has also been widely used to assess the effectiveness of agricultural
holdings established on the basis of the Agricultural Property Stock of the State
Treasury [Kulawik 2008].
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The analysis used the model oriented on inputs called BCC®, which de-
scribed a possibility of reducing spending without reducing the effect, while tak-
ing into account the variable effects of scale. The VRS rate, which represented
the variable effects of scale of operations, was used to classify the farms. The
technical efficiency of analyzed units was determined using the CCR model’,
which, unlike the previous one, allowed for estimating the extent to which the
farms could reduce inputs while reaching the same amount of effect under con-
stant influence of the scale of operations.

Fully effective units, i.e. the ones that had the optimal ratio of inputs to ef-
fects, created benchmarks assuming the value of unity. However, for the purpos-
es of this analysis, we created wider intervals that allowed (due to the sufficient
number of farms) a comparison between them. Effective farms were those with
the VRS coefficient between 0.85 and 1, farms with low efficiency were those in
the range of 0.5-0.85. Ineffective farms were those with VRS coefficient lower
than or equal to 0.5.

Variables for the construction of models are defined as follows:

Effect — value of production (PLN).
Variables for the construction of models are defined as follows:
Inputs:
x1'— agricultural land area (ha),
x2" — total labour inputs (AWU),
x3" — value of assets expressed by depreciation costs (PLN),
x4" — total costs less the cost of salaries and depreciation (PLN).

6.1. Evaluation of the effectiveness of farms specializing in milk production
(type 45)

The first assessed group were that of very small dairy farms with the eco-
nomic size of up to EUR 8 thousand (Table 6.1). Farms with less land (about 7
ha) but larger animal herds have proven to be more efficient in this population.
This group is also characterised by lower labour inputs (1.34 AWU). The very
small farms were specialized to a minimum extent, the share of animal produc-
tion ranged from 50 to 61%. With this economic size, even among the most effi-
cient farms with income of PLN 20 thousand, the income from management has
not been achieved. In order to pay for own labour at the level of wages for hired

® BCC — abbreviation of the names of the authors of the second application of DEA (Banker,
Charnes, Cooper).
7 CCR - abbreviation of the names of the authors of the first application of DEA (Charnes,
Cooper, Rhodes).
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labour and to pay the cost of employed capital, they would have to achieve the
income twice as high. Despite the low profitability, this group recorded no debt,
but the sale of assets progressed in the group of inefficient farms and farms with
low efficiency. This situation permits us to conclude that dairy farms of this size
have virtually no chance of survival and development.

Table 6.1. Value of selected indicators, depending on the technical efficiency of dairy farms
with size of up to EUR 8 thousand (class 1, very small farms)

. . . Inefficient | Farms with Fams with high
Specification Unit . efficiency and fully
farms low efficiency .
effective
Own labour inputs FWU 1.74 1.46 1.32
Total labour inputs AWU 1.74 1.46 1.34
Area of AL ha 10.13 8.14 6.95
Share of forage crops in AL % 4.31 3.86 3.74
Animals in total LU 4.24 5.44 5.13
Cattle population LU 4.24 5.26 4.71
Milk yield of dairy cows kg/cow 3646 3449 3630
_Share of ammal_ production % 501 612 524
in total production
Value of assets PLN thou- 13.89 19.94 19.44
sand/ha

Debt ratio % 0 0 1.2
Gross investment rate % -66.5 -11.5 17.1
Income from the farm PLN 5028 12992 19658
Income from management PLN -28627 -21580 -18574

Source: Own compilation based on Polish FADN data.

Dairy farms classified according to FADN as small (class 2) stood out in
comparison to the previous group with a slightly higher degree of specialization,
as evidenced by the share of animal production in total production and the num-
ber of livestock in relation to the farm area (Table 6.2). The differences between
farms assessed as effective and less efficient are much more prominent in this
group. They are visible primarily in the number of cattle population (average of
12 to 18 units) and milk yield of cows (from 3.5 thousand to less than 5 thou-
sand litres of milk). Effective farms with higher numbers of livestock had small-
er area of forage crops and higher value of assets.
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Table 6.2. Value of selected indicators, depending on the technical efficiency of dairy farms
with size of EUR 8-25 thousand (class 2, small farms)

. . . Inefficient Farms with low Farmg with high
Specification Unit . efficiency and
farms efficiency .
fully effective
Own labour inputs FwWU 1.73 1.82 1.73
Total labour inputs AWU 1.74 1.84 1.74
Area of AL ha 17.47 17.04 15.76
Share of forage crops in o, 978 3.94 8.90
AL
Animals in total LU 12.82 16.81 18.66
Cattle population LU 12.49 16.34 18.50
Milk yield of dairy cows kg/cow 3427 4268 4873
Share of anlmal. production o 683 717 737
in total production
Value of assets PLN thou- 18.92 23.26 27.72
sand/ha

Debt ratio % 4.0 4.7 5.5
Gross investment rate % 18.3 85.1 189.8
Income from the farm PLN 22853 51120 76299
Income from management PLN -24946 -3422 18426

Source: Own compilation based on Polish FADN data.

The whole group of small dairy farms showed a relatively low debt ratio.
Although it was slightly higher on farms with the highest efficiency, it should be
noted that enhanced rate of reproduction of the assets and the positive income
from management was observed only in this population. One could say that
probably only the most efficient dairy farms in this size group are able to com-
pete in the market. However, it is likely that in order to maintain this ability,
they will be forced to continue to invest and expand the scale of production.

Analysis of indicators of groups of small to average dairy farms again
showed that the highest efficiency was achieved by farms with the highest level
of specialization (share of animal production in total production). The most effi-
cient farms on average had 27 ha of agricultural land and were about 6 hectares
smaller compared to farms with the lowest efficiency (Table 6.3). The number
of cattle was on average 36 large units compared to 29 units in the ineffective
group. Dairy farms described as inefficient also had a 35% lower milk yield per
cow and the interest debt higher by 3.2 percentage points. The group of ineffi-
cient farms in this size class, as the only one, was characterized by a limited re-
production of assets. However, it seems that the economic situation of dairy
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farms at this level of production is not threatened. The positive income from
management is even reached by farms from a group of farms with low efficien-
cy, thereby having a significant potential to improve profitability.

Table 6.3. Value of selected indicators, depending on the technical efficiency of dairy farms
with size of EUR 25-50 thousand (class 3, small to average farms)

. . . Inefficient Farms with Farms with high
Specification Unit . efficiency and fully
farms low efficiency .
effective
Own labour inputs FWU 2.00 1.95 1.82
Total labour inputs AWU 2.05 2.00 1.87
Area of AL ha 33.62 28.60 27.25
ihLare of forage crops in % 19.77 17.15 17.14
Animals in total LU 29.50 33.47 37.19
Cattle population LU 28.82 32.74 36.49
Milk yield of dairy cows kg/cow 4143.89 5159.69 6394.75
Share of ammal. production o, 73 779 829
in total production
Value of assets PLN thou- 20.65 26.70 28.85
sand/ha

Debt ratio % 9.3 8.9 6.1
Gross investment rate % 53.9 153.7 178.3
Income from the farm PLN 56046.24 106280.50 165454.74
Income from management PLN -13152.44 28879.56 86960.03

Source: Own compilation based on Polish FADN data.

Average to large dairy farms proved to be the group in which the scale of
production guaranteed to get positive income from management, even at very
low technical efficiency (Table 6.4).

The average effective farm of class 4 had 41 ha of land (16 ha less than
inefficient one), total labour input was 2.08 AWU (15% less than in inefficient
one) and kept less than 64 units of large cattle (16% more than in ineffective
one). As a result of these differences, according to the average indicators, the
efficient farms obtained almost ten times higher income from farm management
than farms with the lowest efficiency.
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Table 6.4. Value of selected indicators, depending on the technical efficiency of dairy farms
with size of EUR 50-100 thousand (class 4, average to large farms)

. . . Inefficient | Farms with low Farmg with high
Specification Unit . efficiency and
farms efficiency .
fully effective
Own labour inputs FWU 2.20 2.07 1.97
Total labour inputs AWU 2.45 232 2.08
Area of AL ha 56.93 50.63 41.08
ihLare of forage crops in % 36.20 32.03 30.50
Animals in total LU 56.72 61.74 65.01
Cattle population LU 55.24 61.16 63.91
Milk yield of dairy cows kg/cow 5368 6327 6617
Share of anlmal. production % 20.0 313 34.6
in total production
Value of assets PLN thou- 24.02 28.65 34.70
sand/ha
Debt ratio % 18.6 13.8 10.4
Gross investment rate % 142.0 218.2 236.6
Income from the farm PLN 128975 215239 281466
Income from management PLN 17499 90698 167795

Source: Own compilation based on Polish FADN data.

This economic class also saw a clearly increased capital commitment. The
value of assets was PLN 24 to 35 thousand per ha and was higher in the group of
highly effective farms. In addition to the capital intensity, it should be noted that
this group of farms was much more inclined to maintain higher debt. This ten-
dency, however, was inversely proportional to the rate of efficiency. Quite good
level of profitability of the group prompted farms to make investments. It was
observed that their amount also increased with increasing levels of efficiency in
the group.

Dairy farms with economic size in the range of EUR 100-500 thousand
proved to be the biggest in terms of scale of production for which, due to the
size of the group in the Polish FADN database, it was possible to publish sum-
mary tables (Table 6.5). The highly-efficient farms in this group have an area of
105 ha, 16% less than in the group of inefficient farms (Table 6.5). Total labour
inputs are at a level of 3.59 AWU and are lower by 10% than in the group of
inefficient farms. Highly-efficient farms at the same time have about 46% larger
herd of cattle with an average number of 160 livestock units. In this group of
economic size, there was also the highest level of milk yield of cows. That yield
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in efficient farms was 7.5 kg litres and was higher by 26% than in the group of
farms with the lowest efficiency.

Table 6.5. Value of selected indicators, depending on the technical efficiency of dairy farms

with size of EUR 100-500 thousand (class 5, large farms

. . . Inefficient | Farms with low Farm; with high
Specification Unit . efficiency and
farms efficiency .
fully effective
Own labour inputs FWU 2.54 2.33 1.96
Total labour inputs AWU 4.00 4.13 3.59
Area of AL ha 125.29 116,50 105.52
ilfre of forage crops in % 78.97 75.98 68.61
Animals in total LU 110.53 144.48 160.32
Cattle population LU 108.72 143.34 159.88
Milk yield of dairy cows kg/cow 5926.10 7405.43 7452.74
Share of ammal. production o, 76.6 83.0 85.0
in total production
Value of assets PLN thou- 19.56 30.35 32.62
sand/ha
Debt ratio % 15.9 16.3 19.2
Gross investment rate % 95.9 161.0 177.9
Income from the farm PLN 346957 517450 562557
Income from management PLN 129193 220056 247418

Source: Own compilation based on Polish FADN data.

Debt ratio was relatively high in the studied group. Farms with higher ef-

ficiency showed a greater tendency to go into debt. Although all farms in this
group achieved positive income from management, the indicated differences
allowed farms with high efficiency to obtain a 62% higher income from the farm
and about 91% higher income from management.

Table 6.6 is used to further illustrate the structure of farms in terms of
technical efficiency in different size classes. Red colour marks the groups of
farms which did not obtain income from management, while green marks those
which obtained it.

With the exception of the group of very large farms, it can be seen that
most farms were in the range of low efficiency. Its improvement in the case of
holdings in group 2 would certainly have resulted in obtaining income from
management and, in the case of higher groups, it would significantly improve
viability of operations. This specification shows very clearly that a significant
proportion of dairy farms have great potential for improving economic perfor-
mance.
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Table 6.6. Share of groups of holdings by economic size, technical efficiency and income
from management

Economic size . Farms with high
. Group's share . Farms with low .
class in SO . Inefficient . efficiency and fully
in the whole efficiency .

(ES6) and opulation farms VRS in range effective,
ranges of P p(o/) VRS<0.5 (%) 0.5-0.85 (o/g) VRS in range
values ’ SRS 0.85-1 (%)

€)) 3.0
2) 325
3) 40.0
“) 19.8
5) 4.7
Total 100 16.7 67.5 15.8
I Negative income from management [ Positive income from management

Source: Own elaboration.

In conclusion, it can be said that dairy farms allowing for earnings close
to parity were already farms with standard output of EUR 8-25 thousand, but
only in the case of having the maximum efficiency. The positive income from
management, regardless of the efficiency, was guaranteed only from the farm
size in the range of EUR 50-100 thousand of standard output.

6.2. Evaluation of the effectiveness of farms specializing in cattle (type 49)

Table 6.7 gives the values of selected indicators in each group of technical
efficiency of the smallest farms with cattle production, in terms of production
volume. The analysis of the indicators shows that although these farms have an
average of 8 to 10 ha of agricultural land, they can be considered to be social.
Even among the most effective farms, the income from the farm made it impos-
sible to pay for own labour at the level of wages for hired workers. These farms
kept small herds of cattle (3 to 5 units) and represented a low degree of specializa-
tion in cattle production. This group did not recreate its assets and in the case of
farms with low efficiency and the ineffective ones a sale of owned fixed assets
was observed. The situation of these farms proves that obtaining income even close
to parity in the direction of specialization was not possible at such a small scale of
production.
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Table 6.7. Value of selected indicators, depending on the technical efficiency of farms with cattle
production with size of up to EUR 8 thousand (class 1, very small farms)

. . . Inefficient Farms with Fa@s with high
Specification Unit . efficiency and fully
farms low efficiency .
effective
Own labour inputs FWU 1.30 1.43 1.09
Total labour inputs AWU 1.30 1.43 1.10
Area of AL ha 10.42 9.78 7.93
Share of forage crops in o 6.85 597 406
AL
Animals in total LU 5.05 5.86 6.09
Cattle population LU 3.01 5.37 5.38
Share of anlmal. production o 261 46.9 512
in total production
Value of assets PLN thou- 16.52 16.90 17.73
sand/ha

Debt ratio % 0.3 2.3 2.2
Gross investment rate % -18.5 -8.3 4.7
Income from the farm PLN 3471 10132 14455
Income from management PLN -51639 -35649 -17901

Source: Own compilation based on Polish FADN data.

Another group of analyzed farms specializing in cattle production, despite
the scale of production which was twice as high, also did not obtain income
from management (Table 6.8). These farms were characterized by higher than
Polish average (10.38 ha) area of farm, from 16 ha in highly-efficient farms to
25 ha on farms with the least favourable ration of inputs to outcomes. They also
had much larger herds of cattle, from 13 to 10 livestock units. Still, one cannot
talk about a significant specialization in cattle production in this case. The share
of livestock production in total production did not exceed 57%, so these farms
were not greatly specialized, probably the second, only slightly less important
orientation, was the crop production. Only farms with the highest efficiency in
this group were characterized by the expanded reproduction of assets. However,
they probably financed investments mostly with credit, as they were character-
ized by the highest rate of debt.

In summary of the results of the analyzed group of farms, it should be
noted that despite the significant volume of production, their situation is not the
best. The most profitable farms are those with the best relationship between in-
puts and outcomes, but even they will be forced to change direction or intensify
the scale of cattle production to survive.
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Table 6.8. Value of selected indicators, depending on the technical efficiency of farms with
cattle production with size of EUR 8-25 thousand (class 2, small farms)

. . . Inefficient Farms with Fann; with high
Specification Unit . efficiency and
farms low efficiency .
fully effective
Own labour inputs FWU 1.60 1.63 1.51
Total labour inputs AWU 1.64 1.65 1.60
Area of AL ha 24.86 20.62 15.90
ilfre of forage crops in % 16.99 10.29 8.94
Animals in total LU 14.35 16.45 16.06
Cattle population LU 10.88 14.47 13.19
Share of animal
production in total % 54.4 57.2 57.3
production
Value of assets PLN thou- 13.83 16.59 19.36
sand/ha

Debt ratio % 5.0 7.1 12.3
Gross investment rate % 26.7 81.0 184.9
Income from the farm PLN 15135 31719 40589
Income from PLN 21917 13371 9324
management

Source: Own compilation based on Polish FADN data.

Farms with cattle production described as small to average (class 3) were
the population where the effective group achieved income allowing farmers to
pay fairly for own labour and achieve return on equity (Table 6.9). The analyzed
holdings had an area from 30 to 42 ha and herds of cattle from 32 to 36 livestock
units. These groups of farms already showed significantly greater specialization
in cattle production, it can be seen both in the ratio of heads to the area, as well
as in the proportion of animal production in total production.

It is worth noting that cattle farms of class 3 mostly modernized their as-
sets (except for the group with low efficiency). Although the particularly high
rate of reproduction of assets was characteristic of the ineffective group, it
should be noted that these farms still represented the lowest level of capital em-
ployed. Without a doubt, it can be concluded that the operation of a farm orient-
ed to cattle production with this scale of production, while maintaining optimal
inputs, was profitable and allowed further development.
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Table 6.9. Value of selected indicators, depending on the technical efficiency of farms with cattle
production with size of EUR 25-50 thousand (class 3, small to average farms)

. . . Inefficient | Farms with low Farmg with high

Specification Unit . efficiency and

farms efficiency .

fully effective
Own labour inputs FWU 1.96 1.92 1.88
Total labour inputs AWU 2.08 1.99 2.01
Area of AL ha 42.03 36.86 30.20
ihLare of forage crops in % 28.20 21.22 17.26
Animals in total LU 32.45 35.92 35.52
Cattle population LU 24.21 32.86 31.24
Share of anlmal. production o 62.0 70.8 7256

in total production
Value of assets PLN thou- 12.62 17.14 21.52
sand/ha

Debt ratio % 15.3 9.0 7.9
Gross investment rate % 255.1 79.5 165.0
Income from the farm PLN 2969 62158 97953
Income from management PLN -22042 -2302 32307

Source: Own compilation based on Polish FADN data.

In the analyzed type, the largest farms, in terms of volume of production
in the population of Polish FADN, were average to large farms (Table 6.10).
Similar to dairy farms, the farms with high production scale achieved satisfacto-
ry profitability regardless of the level of efficiency. It should be noted, however,
that groups with higher efficiency achieved much better results.

An average farm in the analyzed groups had between 65 and 71 ha, of
which 48 to 42% were forage crops. The average size of the cattle population
ranged from 52 to 71 livestock units, and it was more than 95% of all animals
kept, depending on the group. Inefficient farms, compared to other farms, were
characterized by high debt and a limited reproduction rate of assets. Their results
enabled the achievement of income from management, however, it was at a low
level, less than PLN 1 thousand, compared to PLN 23 thousand in the group
with low efficiency and PLN 117 thousand on farms with the highest VRS. It is
thus evident that maintaining optimal relationships of inputs to production ef-
fects, even with the benefits offered by the scale of production, is crucial for the
performance of farms.
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Table 6.10. Values of selected indicators, depending on the technical efficiency of farms with
cattle production with size of EUR 50-100 thousand (average to large)

. . . Inefficient | Farms with low Farm; with high
Specification Unit . efficiency and
farms efficiency .
fully effective
Own labour inputs FwWU 2.33 2.02 1.93
Total labour inputs AWU 2.34 2.57 2.04
Area of AL ha 71.39 64.84 67.35
ilfre of forage crops in % 41.79 41.78 47.51
Animals in total LU 54.85 70.68 66.72
Cattle population LU 52.14 68.80 63.25
Share of animal produc- % 64.0 78.0 82.9
tion in total production
Value of assets PLN thou- 12.90 2042 17.50
sand/ha
Debt ratio % 359 16.6 12.9
Gross investment rate % 47.8 140.1 292.4
Income from the farm PLN 75208 149963 224285
Income from manage- PLN 905 23174 117248
ment

Source: Own compilation based on Polish FADN data.

The summary of the analysis of the effectiveness of cattle farms used, as
in the previous section, the share of groups in the population and the income
from management (Table 6.11). The table shows that almost every fourth farm
oriented on breeding cattle is inefficient, and every second farm shows signifi-
cant weaknesses in this area. Therefore, there are visible gaps in this group of
farms as regards the efficiency of production, and limiting them would signifi-
cantly improve economic performance.

The analysis also showed that farms with cattle production of first and
second class sizes were not able to generate income from management. The lim-
it for the achievement of income from managing the farm was in the 3rd size
class and concerned only farms with high efficiency. Given these results, it
seems that cattle production should be chosen to the greatest extent primarily on
farms with considerable area of agricultural land for maintaining large herds. It
seems that only this group in this specialization has a chance of development.

In conclusion, it must first be emphasized that in both types of farms, spe-
cializing in milk production, as well as specializing in cattle production, there
was the area of production volume, in which its scale and level of specialization
made it virtually impossible to achieve income from farm management regard-
less of the achieved degree of efficiency. In the case of dairy farms, this regu-
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larity concerned farms of up to EUR 8 thousand, while in the type of cattle
farms, this phenomenon was observed in groups to the size of EUR 25 thousand.

Table 6.11. Share of groups of holdings by economic size, technical efficiency and income from

management.
Economic size Group' s . Farms with low Far.ms with high
. share in Inefficient . efficiency and fully
class in SO (ES6) efficiency .
and ranges of the whole farms VRS in range effective,
al ges population | VRS<0.5 (%) 0.5-0.85 ((yg) VRS in range
valu .5-0.
(%) ’ 0.85-1 (%)
(1) 13.4
2) 48.9
3) 26.6
4) 11.0
Total 100.0 24.2 50.9 24.9

B - Negative income from management [ - Positive income from management
Source: Own elaboration.

The analysis of technical efficiency using DEA has also enabled an indi-
cation of the size classes in both study types, where the economic results, de-
pending on the degree of optimization of production inputs conditioned the de-
velopment opportunities of the farm. In the case of dairy farms, these were the
groups with sizes ranging from EUR 8 to 50 thousand, and in the type of cattle
farms, groups from EUR 25 to 50 thousand of production volume. In the indi-
cated ranges, taking into account the income from management and investment,
it should be noted that only those farms that achieve high efficiency showed
chances of development.

There was also a third area of particular classes of farm size. It included
the population, which, due to the scale of production, was in the most favourable
economic situation. The analysis showed that the areas, both in the type of milk
and cattle, have been identified on farms with production of over EUR 50 thou-
sand. These were the classes 4 and 5 in the case of dairy farms and class 4 in the
case of cattle farms. It should be noted, however, that the increase in efficiency
between the two groups resulted in significant disparities in income. For exam-
ple, on dairy farms in class 5, the difference in income from management be-
tween the group of inefficient farms and those with the highest efficiency was as
much as 91%.
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In conclusion, it should be emphasized that the surveyed size classes of
farms specializing in milk and cattle showed significant differences in the aver-
age values of the analyzed indicators between the effectiveness groups. It fol-
lows that they have significant opportunities to optimize production, and thereby
improve profitability. It was also observed that these relationships increase with
the scale of production, and therefore the average-large and large farms should
be most interested in identifying inefficient areas.

150



7. Factors significantly determining the change in income from
agricultural activities on Polish dairy farms and cattle farms

The most important indicator, which reflects the situation on farms, is
their income. This part of the study analyzes statistically significant factors that
affect the change in income from agricultural activities and the development of
Polish farms specializing in milk production (type 45) and farms specializing in
cattle (type 49).

This analysis was done on a specially separated group of farms providing
accounting for the Polish FADN in 2010. This group included 1,932 dairy farms
and 365 cattle farms. In either case, the assessment used the econometric model-
ling. All calculations whose results are presented in this chapter were done in
GRETL (version 1.9.13).

7.1. Evaluation of the impact of factors that significantly determine the
change in income from agricultural activities

The econometric model was prepared before making the analysis.
The dependent variable was the income from farm (Y) and independent varia-
bles (X;) were individual indicators analyzed in the first part of this study.

The choice of variables for models was done by rejecting the quasi-
-constant variables, followed by the analysis of the correlation matrix and re-
duction of non-relevant independent variables using the Hellwig method. We
also examined the possibility of an apparent correlation between the inde-
pendent variables. This way, both types of farms were assigned variables that
most influenced the dependent variable, but they were not significantly corre-
lated with each other. In the case of dairy farms, dependent variables describ-
ing income were own labour input, area of own land, milk yield of cows,
stocking density and proportion of forage crops. Construction of the model
for cattle farms used identical variables as in the case of dairy farms, except
for the milk yield of cows, which proved to be strongly correlated with labour
inputs in this population. Both models abandoned variables for capital value
due to the high correlation with the area of agricultural land and lower expla-
nation of model dependence.

The economic and agricultural research commonly uses linear function,
a polynomial of the second degree or a power function, to present input-effect
relationship. Thus, very often, there is also a non-linear dependence between
variables in such studies. Investigating the nature of these relationships was the
first step in the analysis. This objective was achieved using White’s non-
linearity test, based on Lagrange multipliers. This test was carried out by adding
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logarithms of the variables to the model for the remainders. Finally, the equation
is:

Y=0,+ax,+....00x,+yInx, + 7, Inx, +0.

The models obtained had to reject the linear form as indicated by the
product of T x R?, which was higher than the critical value ¥°, and the non-linear
form of the model was used for further analysis. In this case, the best fit was
a power function® of the form:

b b
Y = box i X X X R

Parameters of power function were evaluated by taking the logarithm,
bringing the power function to the linear form and applying: the method of ordi-
nary least squares (OLS). Thus, at the outset, the linear model for the analyzed
data was estimated in the form:

InY =Inb, +5 Inx, +.....5, Inx, .

The first step in the evaluation of constructed econometric models was to
evaluate the significance of the impact of each independent variable X; on the
dependent variable Y. It was made by "backwards" stepwise regression. For this
purpose the t-Student test for the significance of the parameter o; was used. The
null hypothesis for this test is: H,: a; = 0, with alternative hypothesis H;:a; dif-
ferent from 0. Statistic value is determined from the formula t; = a;/S(a;). The
estimated model parameters differing significantly from zero were marked with
* symbol in Table 6.1. This means that the variable is significantly different
from zero at a significance level of 10%. In turn, the F-Snedecor test enabled
a comprehensive assessment of the suitability of the model. This test is to verify
the hypothesis Hy: o= a,=.....= ou= 0, using F statistics’.

Finally, the result of the F test for groups of farms allowed the rejection of
the null hypothesis. In other words, the models included significant variables.

Multicollinearity was tested by VIF (Variance Inflation Factors). If VIF
value is 1, it means that the variable X is not correlated with other independent
variables. According to Gruszczynski and Podgorska (2003), VIF value > 10 is
a sign of multicollinearity, which interferes with the quality of the model.

¥ The highest degree of fit of R”.
? with critical values of statistics Fo, 51,2, Where a — level of significance, s1 =k, and s2 = n-k-1.
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Finally, variables with significant p value at significance level greater than
10% have been eliminated. The variables that were highly correlated with each
other have been also rejected. Final models included only important variables
(Table 6.1) which means that they were suitable for practical use.

White’s test was used in order to investigate homoscedasticity, which ver-
ifies the H, hypothesis, that the variance of the random component g; is constant
for all i (o,°=c7, for each i=1,2,...,n) with respect to hypothesis H; that the vari-
ance of g random component is not constant for all. In the analyzed model of
farms, homoscedasticity was achieved as evidenced by the value of the White’s
test (67.959 in the case of dairy farms and 22,936 for cattle farms).

The criterion for explanation of variation of the dependent variable by the
model was the determination coefficient R”. In the estimated model of dairy farms,
the value of determination coefficient R* was 0.72, while in the case of cattle farms
it was R* = 0.59. It can therefore be concluded that both models achieved a satisfac-
tory level of explanation of the dependent variable.

7.2. Evaluation of the impact of factors that significantly determine the
change in income of dairy farms

Finally, the resulting model for dairy farms, after meeting the objectives
of the OLS method, has been transformed into a power form and subjected to
substantive analysis. It has the form:

A set of independent variables used in the analysis concerning the dairy
farms is shown in Table 7.1.

Table 7.1. List of independent variables used in the analysis of dairy farms

Stand
Specification Markings | Coefficients | ard t-Student | P value | *|VIF
error
Constant Xo 3.34845 0.253 13.23 <0.00001 | *| -
Own labour input X1 | 0.155205 | 0.035 4.46 <0.00002 | *| 1.08
Area of own land Xo | 0.849086 | 0.017 48.51 <0.00001 | *| 1.42
Milk yield X3 | 0430971 | 0.029 | 14.58 | <0.00001 |*| 1.45
Livestock density X4 | 0.580619 | 0.032 18.28 <0.00001 | *| 1.35
Sh f f
croegseo orage Xs | 0.512872 | 0.023 22.02 <0.00001 | *| 1.69

Source: Own calculations.
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The marginal analysis was made for the theoretical dairy farm with values
of studied variables equal to the average in the sample. Theoretical income
(from the model) for the farm in 2010 amounted to PLN 82.9 thousand (Table
7.2). 1t follows from the relationships described by the model that by increasing
own labour inputs by 1 man-hour, the income will increase by PLN 3.09. From
this point of view, increasing labour inputs on dairy farms seems not very
attractive. Given the fact that the level of wages for hired labour, depending on
farm size, ranged from PLN 7 to 11 for man-hour'’, it appears that these farms
should continue to invest in labour-saving technologies.

The situation is different in the case of increase in the area of AL of
farms. The marginal analysis showed that the increase in the area by another
1 ha should theoretically result in the increase of income by PLN 2,458. The
increase in AL, at a cost of lease of land not exceeding PLN 250 (not including
area payments) seems to be highly preferred direction of development for this
type of farms. It can be assumed that this relationship, with continuing
prosperity in milk, can cause intense competition between these farms on
agricultural land market now and in the future.

Table 7.2. Marginal analysis for statistically significant factors affecting the increase or
decrease in income of dairy farm

Specification Unit Increase/deci)esse in income
Increase in own labour input by unit 1 man-hour PLN 3.09
Increase in area of agricultural land 1 ha PLN 2.458
Increase in the share of fodder plants in land 1% PLN 622
Increase in stocking density 0.01LU/ha PLN 224.9
Increase in the average productivity in the barn 1 kg PLN 9.71

Source: Own calculations.

As in the case of enlarging the area of AL, the increase in the share of
forage crops has a positive effect on the theoretical income. Although the share
of forage crops in Polish dairy farms is more than 60%, further increase (by 1%)
should result in an increase in income for a farm by about PLN 600.

The calculations also show that the income would be positively affected
by increase in stocking density. The analysis showed that an increase in density
by 0.01 LU/ha will result in an increase in income of PLN 224.9.

191 abour costs in Poland on the basis of Table 1.3.
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The increase on farm income was also possible in the case of the
improvement in milk yield of cows. Marginal analysis for the model indicates
that increasing the average milk yield in the barn by 1 kg will result in the
increase in income of PLN 9.71. Assuming that the average size of herds in the
sample qualified for modelling was approximately 23 cows, it can be said that
each additional kg of milk increased income by PLN 0.42.

7.3. Evaluation of the impact of factors that significantly determine the
change in income of farms specializing in cattle

Finally, the resulting model for cattle farms, after meeting the objectives
of the OLS method, has been transformed into a power form and subjected to
substantive analysis. It has the form:

A set of independent variables used in the analysis concerning the cattle
farms is shown in Table 7.3.

Table 7.3. List of independent variables used in the analysis of cattle farms

Stand
Specification Markings | Coefficients ard |t-Student| Pvalue | * | VIF
error
Constant Xo 7.75223 0.163 | 47.283 | <0.00001 | * | -—
Own labour input X 0.268601 0.105 | 2.5462 | 0.01130 | * | 1.27
Area of own land X, 0.904671 0.049 | 18.375 | <0.00001 | * | 1.16
Livestock density X4 0.411359 0.052 | 7.8314 | <0.00001 | * | 1.59
Csr}(‘);r: of forage Xs 0.442668 | 0.094 | 4.6968 | <0.00001 | * | 1.47

Source: Own calculations

Marginal analysis, conducted in the same manner as in the case of dairy
farms, showed that the average theoretical income in the study group in 2010
amounted to PLN 34.3 thousand (Table 7.4). The relationships explained by the
model show that by increasing own labour inputs by 1 man-hour, the income
will increase by PLN 2.60. Therefore, as in the case of dairy farms, cattle farms
were not able to generate rates comparable to the wages for hired labour (PLN 7
to 11 for man-hour). In order to increase their competitiveness, cattle farms
should also invest in the development of labour-saving production techniques.
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The results show that in the case of increase in the area of a farm with
cattle production, there will be an increase in income. In the case of increase by
1 ha, the expected growth of income is PLN 1,294. While this is probably more
than the average lease, the cattle farms will not be able to compete with dairy
farms for the purchase of land.

The lower theoretical profitability of land is also reflected in the case of
the estimated increase in the share of fodder plants in the crops of cattle farms.
The increase in the share of forage crops in the crop structure (by 1%) is PLN
285 more income from the farm. Although the proportion of forage crops in
cattle farm is not lower than on dairy farms (approximately 60% depending on
the economic size), and increase in that proportion is profitable, the result is
a much lower increase in income.

Similar relations are shown in the analysis of stocking density. Although the
stocking density positively affects the value estimated in the model (increase in
density by 0.01 LU/ha results in an increase in income of PLN 105.6), this impact
is about a half that in the case of dairy farms.

Table 7.4. Marginal analysis for statistically significant factors affecting the increase or
decrease in income from cattle farm

Specification Unit Increase/decge:se in income
Increase in own labour inputs 1 man-hour PLN 2.60
Increase in area of agricultural land 1 ha PLN 1294
Increase in the share of fodder plants in land 1% PLN 285
Increase in stocking density 0.01LU/ha PLN 105.6

Source: Own calculations.

The analysis of factors significantly determining the change in income
from agricultural activities allowed for identifying and assessing the factors that
influence the agricultural income of farms in the study groups of farms
specializing in milk production (type 45) and farms specializing in cattle
production (type 49).

The size of owned agricultural land had by far the strongest impact on the
income in both groups. On dairy farms, the expected increase in income as
aresult of increase land area was almost twice as high. It can therefore be
concluded that these farms are stronger pressured to expand the area and are
able to offer much higher prices for land due to much higher profitability of this
factor of production.
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Stocking density and the share of fodder crop area also had an important
impact on the achieved income. In both groups of farms, the increase in these
indicators resulted in the improvement of income. However, similarly as in the
case of land, the profitability of dairy farms was twice as high.

The milk yield in a herd proved to be a very influential variable in the
case of the estimated income on dairy farms. This factor is important as it is
known that Polish farms have still great potential in terms of the average
performance. Using the average theoretical values to illustrate it, one can
conclude that the increase in the average performance of a herd by 100 litres of
milk is a rise on farm income by 1%.

In the case of own labour inputs, in both agricultural types of analyzed
farms, the analysis showed a positive impact on income of farms (PLN 3.09 and
2.60 for man-hour). However, taking into account the level of wages for hired
labour, it would be totally unacceptable to farm owners. It seems that this high
rates should therefore lead to further substitution of labour by capital.
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8. Status and trends in beef production in Poland

8.1. Introduction

Despite large body mass, and therefore a high demand for animal feed,
cattle are the most numerous species of farm animals in the world. Their popula-
tion is estimated at about 1.3 billion units. Physiological properties and an emo-
tional bond in the past, make that there are no climatic, geographic, cultural and
religious boundaries for cattle. Cattle are wherever there are people and green
land or land unsuited to cultivation. In the poor countries of Africa and Asia,
with extremely extensive conditions of keeping, nutrition based almost exclu-
sively on grass in land unsuited to cultivation, they are the main source of trac-
tive force in agriculture and a small amount of beef and milk produced on the
basis of feed unsuitable to man. In developed countries, they are the major
source of highly nutritious milk and a whole range of tasty and nutritious dairy
products as well as tasty, nutritious and expensive beef containing less choles-
terol than red muscles of poultry [Carnevale de Almeida 2006]. In ancient times,
they were respected, honoured and worshiped. Paintings and sculptures of cattle
were placed in the most exposed places of cultural activity. Human existence
largely depended on cattle long before their domestication when they were hunt-
ed as valuable source of meat. Other cattle products were used to manufacture
clothing, shoes, equipment, tents, threads, ropes, chords, arcs, needles, water
containers, etc. After domestication, they were used in the first place as a pulling
force in agriculture and transport (in poor countries this is still common), and
then to produce small amounts of milk. Meat direction in the present under-
standing started late, only about 250 years ago, as cattle were too valuable to kill
them, except for old and ill at risk of dying.

I am writing this in the present study on use of bovine meat to remind you
of a strong emotional bond between man and cattle in the past, of their multidi-
rectional importance in human life in past times, and indicate that the use of
domesticated cattle for meat within the meaning similar to the present has a
short history compared with the period of about 10 thousand years of raising
domesticated animals.

In view of the topic, one must ask what factors determine the production
of beef. The most important of these include:

o animal population,

o proportion of individual breeds (commercial types) in the population,
° feed base and natural conditions,

o profitability,

° market,

o producers.
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8.2. Cattle population

The number of cattle in Poland in 2012 was 5,520 million units, including
2,469 thousand cows (Table 1) [Zwierzeta gospodarskie 2013]. Despite the dras-
tic decline in the population: 1975 — cattle 13.2 million units; cows — 6.1 mil-
lion [Statistical Yearbook, 1991; Rolnictwo..., 2012], we still have a significant
number of them in Europe.

Table 8.1. Number and density of cattle in Poland

Population (in thousands) Share of Densitty per 100 ha of

cows in agricultural land

Years the herd total
total cattle COWS (%) cattle COws
1975 13 254 6 146 46.4 69.0 32.0
1980 12 649 5956 47.1 66.8 314
1985 11 055 5528 50.0 58.7 29.3
1990 8320 4362 52.4 53.7 26.3
1995 7 306 3579 49.0 39.2 19.2
2000 5723 3047 51.0 32.5 17.0
2005 5385 2 801 51.0 33.0 17.0
2008 5560 2 770 (60 ms) 50.7 35.0 16.9
2010 5560 2 636 (107 ms) 47.0 35.0 17.0
2011 5500 2 568 (122 ms) 47.0 35.0 17.0
2012 5520 2 469 (123 ms) 45.0 36.0 16.0

ms — meat Cows
Source: [Rocznik Statystyczny 1991, Rolnictwo... 2012; Zwierzeta... 2013].

This population consists of:

° meat breeds and their half-breeds,
o dairy breeds,
o half-breeds derived from cross-breeding meat and dairy breeds.

From the point of view of efficiency of fattening and meat quality, meat
breeds and their half-breeds show the greatest usefulness for the production of
beef, followed by half-breeds derived from cross-breeding of breeds of dairy
cows with meat bulls. The proportion of the number of cows in these three
groups in various countries and regions of the world is very diverse. This is re-
flected in Chart 8.1. showing the share of meat cows in the entire population of
cows in selected countries leading production of beef in the world — the United
States, Brazil, Argentina, Uruguay, where meat cows constitute 75-90% of the
population of cows. In the European countries most advanced in meat cattle rear-
ing — France, Great Britain, Italy, Spain, Ireland, meat cows account for about
50% of the herd of cows. In other European countries few to several percent.
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Chart 8.1. Share of meat cows in the entire population of cows in selected countries
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Source: [Rocznik Statystyczny Rolnictwa 2012].

In Poland, meat cows covered by the assessment of usefulness for meat,
account for only 1% of the number of cows [Ocena warto$ci uzytkowej... 2012]
and the entire stock of cows not used for milk is 5% [Rolnictwo... 2012].

This clearly indicates that the production of beef in Poland cannot be
based on meat breeds. Despite this finding, the analysis of the problems of beef
production cannot ignore the issue of meat cattle breeding, if only because of its
economic importance in the world.

Breeding meat cattle has been practiced in our country for a very short pe-
riod of time, only 20 years long. The drastic decline in cattle numbers particular-
ly evident in the 1990s (only dairy cattle at that time) resulted in non-utilization
of many grassland and buildings. In addition, the acreage of fallow land signifi-
cantly increased. This space had to be developed, preferably by introducing
meat cattle.

This was recognized and used by the careful analyst of the situation in ag-
riculture — professor Henryk Jasiorowski. Involvement of the Professor, his au-
thority and organizational skills led to the creation in 1994 of the Polish Associ-
ation of Beef Cattle Breeders and Producers, which represented first breeders
[Jasiorowski 1995]. The creation of the Association gave formal and organiza-
tional basis to conduct organized breeding of beef cattle. Its first members were
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few novice breeders of beef cattle. Their number has now grown to nearly one
thousand.

Tables 8.2 and 8.3 show the numbers and breed composition covered by
the evaluation of the value in use of the female population, and since 2007, of
beef cattle in Poland. They are the following breeds: Black Angus (AN), Red
Angus (AR), Blonde d'Aquitaine (BD), Charolais (CH), Galloway (GA), Here-
ford (HH), Highland (HI), Limousine (LM), Piemontese (PI), Simmental (SM),
Salers (SL), Wagyu (WY), Welsh Black (WB). They come primarily from im-
ports, and then on this basis domestic breeding is developed with imported bulls.

Although there is no ideal meat breed, a partial answer to the question
"what breed to choose?" has been already given by breeders, who operate in this
direction of production. Data from the Polish Association of Beef Cattle Breeders
and Producers show that Limousine breed accounts for 70% of headage, followed
by Charolaise — 14.4% and Hereford — 4.7%. In total, French breeds, Limousine
and Charolaise, and British Hereford represent almost 90% of the female popula-
tion of meat cow breeds of cattle in our country (Table 8.2, Chart 8.2).

Absolute domination of Limousine breed is seen in the female population
of half-breeds, where it accounts for nearly 90% (Table 8.3, Chart 8.3).

Changes in the preferences of our breeders on the choice of breed are
more vividly seen in the accompanying charts. There is a growing interest in the
Limousine breed in pure breed population and a slow decline in the number of
Charolais and Hereford cows.
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Chart 8.2. Percentage of cows of the most numerous meat breeds in the total population
of cows
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Source: [Ocena wartoSci uzytkowej bydta ras miesnych. PABCBP, Warsaw 2012].
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Chart 8.3. Percentage of cows of the most numerous cross-breeds with meat breeds in their
total population
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Source: [Ocena wartosci uzytkowej bydta ras migsnych. PABCBP, Warsaw 2012].

Given the small population of beef cattle in Poland, the number of breeds
can be seen as impressive. The scale of production is not determined by the
number of breeds, but the headage and technology of fattening. From this point
of view, such a rich breed variety is not necessary. One should keep in mind that
breed is selected by the breeder assisted by knowledge of selectors. It is advan-
tageous that these breeds are dominated by those appreciated in the world: lim-
ousine, charolaise, hereford, simental, angus. These are breeds with different use
characteristics, carcass quality, environmental requirements and temperament.
According to the author, it would be beneficial to increase the share of Simmen-
tal breed and halt the decline, and even better increase the share of Hereford,
which in addition to excessive fatness has many advantages — good growth rate,
early maturing, moderate environmental requirements, easy calving, good parent
qualities, calm temperament. The latter characteristics make it highly recom-
mended especially for beginners and less experienced breeders.

Looking outside of the breeding point of view, it can be concluded that
such a large number of breeds allows for meeting the ambitions and passions of
breeders, sometimes hobbyists, and now the much valued biodiversity of flora
and fauna. Looking from a breeding point of view, this theoretically is not con-
ducive to the effective implementation of breeding work, the accuracy of the
assessment of the breeding value. But if we realize that breeders of 7 least nu-
merous breeds keep together only 500 cows, I am convinced that if it were Lim-
ousine cows, it would not significantly improve the efficiency of selection in
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this breed, depriving hobby breeders of their passions and Polish fauna of
7 breeds.

According to the environmental requirements (pastures), beef cattle breed-
ing thrives in North-Eastern Poland (Warminsko—Mazurskie and Podlaskie Voi-
vodeships) — 33% of active population and Western Poland (Zachodniopomor-
skie and Lubuskie Voivodeships) — 22% of the population. By far the least num-
ber of these cows is in 5 voivodeships of Southern Poland (Opolskie, Slaskie,
Matopolskie, Swictokrzyskie and Podkarpackie Voivodeships) — only 5%.

Due to the short period of existence and small population of about 120
thousand cows, of which only 24 thousand are covered by the evaluation of the
value in use, beef cattle now plays a minor role in the production of beef. If all
reared meat calves other than those intended for herd replacement were fattened
to the body weight of about 600 kg, we could get 25 thousand tonnes of beef, which
is only 6% of its global production. Unfortunately, the vast majority of these calves
are exported, which significantly reduces the amount of beef produced.

Despite recent high interest in quality beef on the EU market and in the
Middle East, one should not expect a significant increase in beef cattle popula-
tion in Poland. If within 20 years of breeding this cattle we reach the previously
mentioned population of 120 thousand cows, then with similar, and maybe even
worse economic conditions, there is no basis for a radical change. The planned
abolition of the milk quota will not encourage interest in bovine meat. The high
prices of grain and fodder and very low domestic consumption of beef is not
conducive to the production of beef. Moreover, the production of beef on the
basis of meat breeds with a limited area of grassland in Europe is expensive.

In theoretical considerations, the reserve of grassland for grazing beef cat-
tle is in the foothill areas of Bieszczady and Sudety Mountains, as well as fallow
land, which covers an area of 450 thousand ha [Rolnictwo... 2012]. However, in
addition to economic conditions, the big obstacle in the use of these foothill pas-
tures is a short period of grazing. Given the fact that so far these areas have not
been used, it is difficult to assume that in the coming years it will change. In
turn, a large part of land not suitable for cultivation and fallow land have sandy
soil, and should be afforested.

Breeding cattle, from the feed and economic point of view, is an ineffi-
cient way of processing vegetable protein to very tasty beef and animal protein,
vitamins and minerals valuable to the human body. According to old but valid
data [Reid 1979], one MJ of digestible energy of feed can produce the following
amount of protein: in production of broilers — 3.9 g, in milk — 3 g, in beef — 1 g.
Not counting the manure, the only products obtained from meat cows are calves,
because a small amount of milk drank within 6-9 months of keeping them with
mothers is not an additional value of goods. This causes the value of the annual
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production of meat obtained from meat cows to be 2-2.5 times smaller compared
to milk cows. The lower production is accompanied by a much lower cost of
keeping them.

The annual production value of one cow

* milk cow:
Milk 6,000 kg x PLN 1.2 = PLN 7,200
Calf40kg xPLN 12.0 = PLN 480
Total PLN 7,680

* meat cow:
Weaned calf 250 kg x PLN 12 = PLN 3,000

In order to have a calf, and more specifically, on average a seven-month
old weaned calf ideal for fattening with a weight of approximately 250 kg (de-
pending on the breed and gender 200-300 kg), we have to keep a cow all year,
and to be precise — at least 1.2 cows. Given the inter-calving period often ex-
ceeding one year, the efficacy of breeding and deaths of calves, it is difficult to
obtain a better result than 80 weaned calves received during the year from a herd
of 100 cows. Thus, the cost of keeping cows is a great burden on the costs of
beef production, which occurs in an incomparably lesser extent in dairy cattle,
where, without much trouble, a cow, in addition to the calf, also gives 6000 kg
of milk.

This causes that production of beef in beef cattle herds is economically
justified where there are large resources of pasture and land not suitable for cul-
tivation, which often cannot be otherwise used as for inexpensive grazing of
cows and meat heifers, and their calves, especially bulls, are given for fattening.

8.2.1. Dairy cattle

Until the late 1970s, Poland almost exclusively bred commercial milk-
meat cattle. The dominant breed was black and white, complemented by the red-
white, Simmental and Poland red breeds. With the exception of the last one, oth-
ers were characterized by good fattening and slaughter value.

The population of dairy cattle consists of 12 breeds [Ocena... 2012]. But
in reality, the production of milk and beef is decided by phf breed constituting
about 90% of population. The second most numerous breed is Simmental, par-
ticularly valuable for meat use, it is only about 1% of the population.

Holstein cows achieve the highest milk yield among all breeds in use
around the world. According to the model of dairy breeds resulting from physio-
logical conditions, cattle are poorly muscled. However, they show great poten-
tial for growth, which predisposes them to "heavy" fattening to the body weight
of about 700 kg. Such well-fed bulls have decent, but clearly worse than other
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meat breeds, musculature and good quality meat. The current popular belief
about poor usefulness of phf breed for meat use is exaggerated, just like the re-
sulting convictions on low consumption of beef due to poor quality of meat be-
cause it comes from phf fattening. The poor quality, to a much greater extent, is
caused by the fact that meat in stores often comes from meat cows than young
bulls and post-slaughter procedures, not subjecting carcasses to maturation and
culinary preparation appropriate to the type of slaughter, very diversified fatten-
ing technology, than the genetic origin from phf cattle [Matuszewska 1996]. The
best proof of this is the fact that in Europe, with the exception of Poland, almost
all healthy calves of Holstein breed are used for fattening, while in our country,
until 2011, over 30% of the new-born calves were slaughtered or exported. In
France — a country with a larger population of meat breeds than of dairy breeds,
great culinary culture and a high consumption of beef — as much as 40% of the
amount comes from the dairy breeds, including, the most numerous Holstein
breed [Fitaman 2011].

8.2.2. Commercial cross-breeding

As previously mentioned, in the coming years, it is difficult to expect
a significant increase in the population of meat cattle to the size which could
play a significant part in the production of beef. Therefore, in addition to im-
proving technology for fattening young cattle, a reasonable solution to improve
the efficiency of fattening and improve the quality of beef is the use of commer-
cial cross-breeding of dairy cows with meat bulls. This method has been used in
Poland for 50 years [Grodzki 1977]. It allows the use of additive effect of
crossed genes of different breeds and heterosis effect and rapid improvement of
quantitative and qualitative characteristics of the offspring at no additional cost.
The rapidly progressive intensification of animal husbandry and shortening pe-
riod of use, unfortunately, are not conducive to commercial cross-breeding.
However, this apply mainly to only 150 thousand suppliers of milk to dairy co-
operatives [Bro$ 2013]. The remaining 300 thousand owners who keep 1-3 cows
(Table 8.4.) applies extensive breeding system in which cows are used for many
years (5-7), as in small-scale herds of 5 to 9 cows [Agricultural Census 2012].
Farmers (producers) with small herds (1-10 cows), applying extensive breeding
and long-term use are a potential base of cows for cross-breeding. Assuming an
average of 5-6 years of use only in those herds, one could allocate about 500
thousand cows for cross-breeding. In addition, in the remaining herds with a
higher, but not the highest level of breeding, one could allocate up to 20% of
cows with the lowest productivity, from which breeders do not intend to leave
heifers for herd replacement, to cross-breeding. This would double the current
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scope of cross-breeding according to the scheme shown in Chart 8.4. Belgian
white and blue, Limousine, Charolaise and Simmental bulls are particularly suit-
able for cross-breeding, and Hereford bulls are suitable for insemination of heif-
ers. It should be added that in 2005, cross-breeding covered 413 thousand cows,
in 2010, only 325 thousand, without using existing capabilities.

In view of the expensive concentrate feeds and high production costs of
farm feed, the previously mentioned small herds of cattle and cows are first pre-
disposed for on-farm fattening and beef production.

)

Photo 8.1. Half-eed lls on pasture

Table 8.4. Structure of herds of cows

Size of a herd of Cows Breeders

COWS Number % Number %
1 192 428 7.3 193 858 42.7
2 155524 5.9 78 542 17.3
3-4 176 612 6.7 52 664 11.6
5-9 329 500 12.5 49 940 11.0
10-29 1099212 41.7 65 830 14.5
30-49 361 132 13.7 9988 2.2
50-100 158 160 6.0 2724 0.6
>100 163 432 6.2 454 0.1
Total 2 636 000 100.0 454 000 100.0

Source: [Ocena... 2012].
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In general, these farms have enough (often physically less efficient) work-
force to fatten one or several half-breed in a traditional system — on a fenced
pasture in summer (Photo 8.1), or even by staking. In winter, depending on the
possibility of preparing animal feed — haylage, corn silage, beet pulp. If it is not
possible to prepare feed for 1-2 fatteners, it can be relatively inexpensive, even
hand-dug potatoes supplemented with concentrated feed and hay. Another alter-
native is summer pasture rearing and sale of 250-300 kg of fatteners to other
farms specializing in fattening.
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I realize that these are marginal and short-term, ad hoc solutions, rather
than future-oriented, but they allow for using small farms, which cannot meet
the criteria for milk production, to produce beef or breed weaned calves to be
sold for fattening. This would allow for fattening 200-300 thousand units per
year, i.e. the production of 60-100 thousand tonnes.

8.2.3. Number of calves

In the European Union, the primary factor limiting the production of beef
is the insufficient number of calves. Milk quotas and increasing milk yield cause
progressive decline in dairy herds cows from 24,480 thousand in 2005 to 22,863
thousand in 2011 [Rynek Mleka No. 32 and 43, 2007 and 2012]. Previously, the
decrease in the number of dairy cows was accompanied by increase in the num-
ber of meat cows. After replacing subsidies to cow herds and age of fatteners
with area subsidies, the number of meat cows is also reducing. As a result of the
above, in 2005-2013, the number of new born calves will decrease by about
2 million units, and the negative balance in trade in beef will increase to approx-
imately 500 thousand tonnes. This is the hardest biological barrier in Europe
from the point of view of beef production. In contrast to crop yields, there is
progress in this area, but regress is caused by lengthening the inter-calving peri-
od and shortening period of using cows. Scientific achievements in the field of
reproductive biotechnology — obtaining many embryos from a single cow in
a year, change little in this respect, because one needs hosts for these embryos.
With the number of born calves as the most important, next to the fodder base,
biological determinant of beef production, Poland is in a good situation. With
the number of cows owned, in recent years, we get about 2 million calves (Table
8.5). Although the dominant number of these are poorly muscled Holstein
calves, but still, compared with a deficit of calves in the European Union it is
our asset, which is little used. Of this number, in 2011, as many as 572 thousand
units, which represents 29% of births, were exported or slaughtered with low
body weight of only 82 kg. The export, and even more so, the slaughter, are the
worst of all possible solutions from the economic point of view. The aforemen-
tioned average body weight of 82 kg is made up of the mass of about 250 kg
weaned calves and mostly around 55 kg nurslings which, with the exception of
ill and undeveloped units, should be fattened to about 700 kg. Complaining of
such a solution, one should note an optimistic tendency, as in 2000, we exported
and slaughtered as many as 1040 thousand calves, which accounted for 45% of
their numbers. From that year on, in each subsequent year, we lose tens of thou-
sands of calves less.

The question arises in light of the presented situation on the calves mar-
ket: why get rid of such large quantities? If not the only, then certainly one of
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the main reasons for years has been low profitability, and even unprofitable fat-
tening, accompanied by a relatively high price of calves caused by the previous-
ly mentioned deficit in Europe. With a low body weight of calves, this decent
price gives little income from the sale of a few or a dozen pieces from the farm.

Table 8.5 Births, slaughter and sale of calves

. Slaughter and export of calves | Average weight |production
Births of calves
of veal
Years (thousand
. (thousand
units) thou- tonnes)
in relation to births (%) | sand (kg)
units
2000 2304 45 1041 79 51
2003 2287 43 987 77 47
2005 2198 33 735 83 38
2007 2316 31 735 82 37
2009 2187 33 713 86 38
2010 2056 32 663 85 33
2011 1967 29 572 82 28
2012 1879 24 454 90 25

Source: [Rynek Migsa No. 42 and 44, 2012 and 2013].

In summary of this issue, it must be noted that a significant number of
calves and current very poor utilization for fattening are a strong advantage in
predicting the growth of beef production.

Figure 8.5. presents an analysis of the calves in Poland in 2011. With the
stabilization of the cattle population in recent years, with slightly marked
downward trend, it can be assumed that a similar number will be in the current
year. If all born and reared calves, bulls for the most part (except those left for
herd replacement), i.e. 1200 thousand head, were to be used for fattening to
a body weight of about 600 kg, we would get 400 thousand tonnes of "young"
beef plus nearly 200 thousand tonnes of beef from culled cows. This would give
the production 50% higher than the current level and similar to that of 1975 (Ta-
ble 8.6.). Of course, these are theoretical considerations that usually are not fully
confirmed in practice, but point to our capacity to produce beef from the point of
view of maximum use of cattle population.
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Expected production of beef based on data from Chart 8.5:

284,000 x 0.6 t = 770,400 tonnes of livestock
770,400 x 0.54 = 416,000 tonnes of beef

600,000 cows x 0.6 t = 360,000 tonnes of livestock
360,000 x 0.52 = 190,000 tonnes of cow carcasses

Sum of beef production = 606,000 tonnes

Table 8.6. Production of beef in Poland

Years Slaughter of cattle | Average body weight Beef production
(thousand units)* (kg) (thousand tonnes)

1975 3150 405 700

1990 3492 409 780

1993 2486 310 432

1997 1963 393 423

2000 1529 415 350

2002 1229 425 287

2005 1149 518 329

2007 1336 528 388

2008 1348 536 397

2010 1331 558 409

2011 1372 547 413

2012 1294 555 394

* Slaughter of cattle including exports of fatteners
Source: [Rynek Migsa No. 10/1996, 42/2012, 44/ 2013].

8.3. Feed base

In addition to the population of cattle and calves, this is the second major
factor which indicates the scope of development of each direction of animal
production, especially cattle, whose breeding, in contrast for example to the
poultry, is strongly associated with the acreage of feed crops, as silage imports,
not to mention the green fodder, is impossible. A thorough analysis of this issue
is beyond the scope of this study, which presents the most important figures

showing the feed area and yield.
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Specification 1990 2011
Agricultural land area (thousand ha) 18720 15442
Meadows (thousand ha) 2475 2589
Pastures (thousand ha) 1585 702
Meadows + pastures (thousand ha) 4060 3291
Cereal production (thousand tonnes) 28014 26767
Cattle population (thousand units) 8320 5500
Beef production (thousand tonnes) 780 413

Source: [Rocznik statystyczny 1991, Rolnictwo... 2012].

Since in 1990 we were able to feed 8.3 million heads of cattle and produce
780 thousand tonnes of beef with the incomparably more difficult economic
conditions of importing the missing concentrate feed components, why do not
do this now. Although agricultural area has been reduced by 3.3 million ha, but
the increase in cereal yields has meant that in 2011 we produced 1.2 million
tonnes less than in 1990 [Agricultural Census 2012, Rolnictwo ... 2012]. The
acreage of corn definitely increased — it is the main feed crop for cattle in the
form of silage and grain. In addition, technology of harvesting crops for silage
and haylage and their preparation and storage is simply incomparable. This re-
sults in significant improvement in the quality and nutritive value of silage. Si-
lage from the 1990s and the present day are practically two completely different
feeds. Haylage is mass produced and crushed corn silage is becoming more
common. These briefly presented selected facts indicate that the possibilities of
producing feed, as opposed to the costs, are not a factor limiting livestock pro-
duction in Poland, and the more so the production of beef.

8.4. Cost-effectiveness

Cost-effectiveness, a very important issue in every field of activity, simi-
lar to feed resources, is a subject of studies by specialists in agricultural econom-
ics. Detailed analysis of the production of cattle for slaughter — production costs
and prices of fatteners in the world is presented by the "agri benchmark beef"
network involving 24 farms on all continents. Results of these analyses indicate
that production costs grew faster in 2005-2009 than the prices of fatteners.

Of course, with different production conditions on individual continents, it
is done in very different degrees. In Europe at that time, the lowest production
costs were in Poland, 200$/100 kg of body weight in 2009, in France and Italy,
290 and 3208$ respectively [Analiza efektywnosci... 2009, 2012]. Unfortunately
for Polish producers, these lower costs were accompanied by the lowest price
170%$/100 kg of body weight, in France and in Italy it was respectively 302 and
3148$. This indicates that our beef producers were in the worst economic situa-
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tion in Europe. This fully explains the drastic decline in beef production in Po-
land in this period, and even worse in the period before it. Since 2011, there is
an increase in prices of cattle for slaughter. It amounted to 22% compared to the
previous two years and continued in 2012. It should be noted, however, that it is
accompanied by a rise in production costs, particularly of concentrated feed and
energy. Despite that, the optimistic fact was the 40% lower exports of calves in
the first quarter of 2012, as compared to the previous year.

8.5. Market

In developed countries with high competition for most products, the
greater problem than cost-effective production is cost-effective sale, which is
determined to a greater extent by the consumer than the producer.

Therefore, it is extremely important to have the sales market. In the case
of beef, there is a large difference between the domestic and foreign market.
Fortunately for Poland, beef is scarce in the European Union. The drastic decline
in beef consumption in Poland with more than 16 kg/person per year to just 2.5
(Chart 8.6.) significantly confirms that the domestic market absorption is negli-
gible - 100 thousand tonnes. If we were to count only on ourselves, the small
beef production would have to be reduced 4-fold. Fortunately for our beef pro-
ducers, there is a ready market abroad.

Chart 8.6. Beef consumption in Poland

18
16 & 16.4

14 \\ K/ pErSoN
12 12.6

N )
H
/

0 T T T T T T T T T T T |

1990 1992 1994 1996 1998 2000 2002 2004 2007 2009 2010 2011

year

Source: [Rynek Migsa No. 10/1996, 42/2012, 44/ 2013].

177



Note, however, that in contrast to a stable domestic market, foreign mar-
ket is capricious. Political disagreements, disease, existing or invented by com-
petitors are enough to reduce this market, or even close it. And then what our
producer will do with fatteners? In addition, beef deficit in the European Union
is accompanied by overproduction in South America and Australia. Just "loosen-
ing" customs barriers is enough to fill the deficit by these countries within
1 month. I do not know any other product as beef, whose export is more than
three times higher than sales in the domestic market (Table 8.7).

The strongest advantage in the production of beef, as well as milk, are our
breeders responsive to market conditions. They repeatedly demonstrated that
under favourable economic conditions they are able to overcome many difficul-
ties, meet high quality criteria and significantly increase production.

Table 8.7. Exports and imports of beef in carcasses equivalent (thousand tonnes)
Balance
Years Exports Imports thousand EUR million
tonnes

2000 58 2 56

2005 174 13 161

2010 340 23 317 850
2011 333 22 311 908
2012 321 21 300 920

Source: [Rynek migsa No. 42, 2012].
8.6. Summary

e When considering the status and trends of beef production in Poland one
should keep in mind the current state of cattle and situation on the beef market
in Poland, the European Union and in the world. After a period of drastic de-
cline in cattle population, in recent years it is relative stable with a small
downward trend. In contrast to the domestic market, foreign markets, particu-
larly in Middle East, Russia, Turkey and EU have a high demand for beef. To
ensure greater stability of sales, it is necessary to increase the consumption of
beef in Poland, which, unfortunately, on a significant scale is not possible.

e The population of cattle in Poland is dominated by phf breed representing ap-
proximately 90% of the population. Beef cattle are only a few percent of the
population. In terms of breed composition, one should not expect major
changes except for a slight increase in headage of beef cattle, and this means
that beef will continue to be produced on the basis of dairy cattle of phf breed,
which, contrary to popular belief, gives good results in fattening.

e To make better use of the large growth potential of this breed and to increase
beef production, one should fatten bulls of this breed to a high body weight —
about 700 kg.
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e To get more calves, heifers unsuitable for breeding and used for fattening
should be impregnated, milked for about 3 months and after this period fat-
tened and sent to slaughter.

e Important breeding activity is cross-breeding, causing an increase in the vol-
ume and an improvement of beef quality, particularly in small-scale farms en-
gaged in extensive breeding. Without interfering with reproduction, cross-
breeding can cover at least 500 thousand cows.

e A large reserve of beef production is in small herds with 1-4 cows (about 500
thousand units). One can successfully use on-farm fattening with summer
grazing in the pasture.

e Export of calves should be kept to a minimum, and only units that are not suit-
able for fattening should be slaughtered.

e In turn, exports of heavy fatteners should be substituted with the export of
meat carcasses and minced meat.

e Cattle population is capable of producing about 600 thousand tonnes of beef
per year. The main factors limiting the scale of production are:

— low cost-effectiveness of beef production, despite improvement in 2012 and

drastically low consumption,

— no integration of cattle producers and the meat industry,

— poor organization of buying by intermediaries and not by the meat industry,

few agreements with manufacturers, small activity of producers in the creation

of producer groups.

179



9. Summary

After the system changes that took place in Poland in 1989, which result-
ed in the introduction of a market economy, Polish agriculture, including milk
production, underwent significant changes.

The global production of milk decreased from more than 15 billion kg in
1990 to 12 billion kg in 2012. This was due to the drop in number of cows from
5 million (1990) to around 2.6 million (2012) and the increase in milk yield of
cows during this period from about 3.5 thousand kg/cow to about 5 thousand
kg/cow. The number of holdings with cows significantly decreased, from 1309
thousand in 1996 to 454 thousand in 2010. At the same time there was an in-
crease in concentration. This is evidenced by the decrease in the number of
wholesale suppliers, from 311 thousand in the quota year 2004/2005 to 145
thousand in 2012/2013. During this period, milk production has doubled per one
supplier and in the last quota year it was about 60 tonnes of milk. There were
also changes in the number of cows in the spatial distribution. In 1990, 50.8% of
cows were in five voivodeships: Mazowieckie (14.2%), Wielkopolskie (10.2%),
Lodzkie (9.7%), Lubelskie (8.5%) and Podkarpackie (8.2). However, in 2011,
65.6% of cows were in the following voivodeships: Mazowieckie (20.0), Pod-
laskie (17.3), Wielkopolskie (11.1%), Warminsko-Mazurskie (8.6) and Lodzkie
(8.4%). The value of the Gini coefficient increased from 0.153 in 1990 to 0.315
in 2011.

The concentration level of breeding cows on Polish farms was significant-
ly lower than in the holdings of the analyzed countries: Hungary, Germany,
Denmark and the Netherlands. In Poland in 2010, the average number of cows
kept on the farm was 6 units, while in Hungarian, German, Danish and Dutch
holdings, respectively: 22, 46, 132 and 75 units. Marketability level of milk pro-
duction on Polish and Hungarian farms amounted respectively to: 72 and 70%,
while in other countries it was in the range of 97-98%.

Comparative analysis of Polish dairy farms was made in similar econom-

ic size classes. In class 3 with the value of standard output (SO) of EUR 25-50

thousand, the analysis covered the Polish, Hungarian and German holdings. The

results are the following statements:

e the analysed holdings differed in the value of standard output (SO). Polish
and Hungarian farms were characterized by similar values, which were re-
spectively EUR 36 and 38 thousand, while for German farms SO was EUR
43 thousand;

e greater differences occurred in the agricultural land (AL), on Polish and
German farms it was similar and amounted to 27 and 21 hectares, while on
Hungarian farms it was significantly higher, 44 ha;
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Polish farms had the highest labour inputs (1.96 AWU/farm) and German
farms had the lowest (1.22 AWU/farm), also per 100 ha of AL, labour inputs
on Polish farms were the highest (7.37 AWU), while the lowest were on
Hungarian farms, 3.93 AWU/100 ha;

the share of own labour in total labour inputs varied, on Polish and German
farms it was similar and amounted to 74 and 80%, while on Hungarian farms
it was 64%;

striking differences occurred in the value of assets, both in terms of 1 ha and
1 AWU, on German farms the corresponding values were EUR 20 and 334
thousand and were three times higher than on Polish and Hungarian farms;
assets were dominated by fixed assets whose share was in the range of 65-
94%, the lowest was in Hungarian holdings and the highest in German hold-
ings;

liabilities in all farms were dominated by equity (90-96%);

the analysed holdings of this size class differed in the organization of pro-
duction, they were dominated by animal production, its share on Polish and
German farms was similar and amounted to 82 and 83% respectively, on
Hungarian farms it was lower and amounted to 64%, the proportion of for-
age crops in the structure of AL was the highest on German farms, 83%,
while on Polish and Hungarian farms it was respectively 60% and 64%,
stocking density in livestock units per 100 ha of AL on Polish and German
farms was similar and amounted to 111 and 120 LU/100 ha of AL, on Hun-
garian farms it was much lower and amounted to 47 LU/100 ha, the highest
number of cows was on Polish farms, 20 units, and on Hungarian and Ger-
man farms it was respectively 15 and 14 units;

the highest intensity of production was in German holdings, 1,840 EUR/ha
and was two and three times higher than on Polish and Hungarian farms, the
differences in the level of direct costs were much lower. On Polish and Ger-
man farms they were similar and amounted respectively to 533 and 573
EUR/ha of AL, while on Hungarian farms they amounted to 340 EUR/ha of
AL, the highest costs of hired labour were on Hungarian farms, 34 EUR/ha
of AL, costs of interest, lease and depreciation were the highest on German
farms. Cost of lease in these farms was 72 EUR/ha of AL and was more than
5 times higher than on Polish and Hungarian farms, where it stood at 14
EUR/ha;

the highest productivity of land was on German farms, 1.94 thousand
EUR/ha of AL, and was respectively: 40 and 152% higher than on Polish
and Hungarian farms, while the highest productivity of assets was on Hun-
garian and Polish farms, while that of current assets was the highest on
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Polish farms, labour productivity measured by the value of production in
thousand EUR/AWU on Polish and Hungarian farms was similar and
amounted respectively to 19 and 21 thousand EUR/AWU, while on German
farms it amounted to 34 thousand EUR/AWU and was about 70% higher
than on other farms, the profitability of assets was the highest on Hungarian
farms, while that of own labour was the highest on German farms, cost-
effectiveness and viability of production were the highest on Polish farms.
Income from management which is the ultimate measure of management ef-
ficiency on all analysed farms was negative, the least favourable was on
German farms, EUR -21 thousand, while on Polish and Hungarian farms it
amounted respectively to EUR -3.1 and -3.2 thousand. Polish and Hungarian
farms achieved income parity in relation to wages paid for hired labour on
dairy farms, while all analysed farms have not achieved parity in relation to
the wages and salaries in the national economy. The lowest level of this kind
of parity was on German farms where it was only 20%, while on Polish and
Hungarian farms it was respectively 77 and 90%. Hungarian and German
holdings had a negative net investment rate, respectively 37 and 42%, in
Polish farms it was positive and amounted to 35%;

e taking into account the negative income from management, not achieving
income parity with respect to wages in the national economy and the nega-
tive net investment rate (except for Polish farms), it should be noted that the
chances of development of farms in this class size are very limited, particu-
larly that of Hungarian and German holdings.

Analysis of the 4 class size of dairy farms (type 45) with a value of pro-
duction of EUR 50-100 thousand covered Polish, Hungarian, German and Dutch
holdings. It allows for formulating the following statements:

e farms were characterized by a similar value of standard output (SO), which
ranged between EUR 73-81 thousand, on Polish farms this value was EUR
66 thousand. The smallest area of AL was on Dutch farms, 20 ha of AL, on
German farms it was higher, 31 ha of AL, and the highest was on Hungarian
farms, nearly 78 ha of AL, holdings in this class benefited from leased land.
The share of leased land was uneven, between 33% (Poland) and 46% (Ger-
many), labour inputs per farm were similar in Polish and Hungarian hold-
ings, 2.3 AWU/farm, and were almost twice as high as on German and
Dutch farms, where it stood at 1.4 and 1.2 AWU. However, they were dif-
ferent per 100 ha of AL. The highest were on Dutch farms, 5.9 AWU/100 ha
of AL, while in other farms they were in the range from 3 AWU to 4.8
AWU/100 of AL (Poland). The share of own labour in total labour inputs
varied, the highest was in Dutch holdings, 81%, and the lowest in Hungarian
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holdings, 46%, on Polish and German farms it was similar and amounted re-
spectively to 57 and 69%. The value of assets, both in terms of 1 ha and
1 AWU was very much different, the highest was in Dutch holdings, respec-
tively 52 thousand EUR/ha of AL and 884 thousand EUR/AWU, and the
lowest was on Hungarian farms, respectively 3.2 thousand EUR/ha of AL
and 108 thousand EUR/AWU. On Polish farms it was 8 thousand EUR/ha of
AL and 171 thousand EUR/AWU and was lower twice than on German
farms. Assets of all holdings were dominated by fixed assets, over 70%, and
liabilities were dominated by equity, whose share exceeded 87% (Poland), in
other countries it was higher;

organization of production varied in the surveyed farms. Dutch farms practi-
cally did not grow cereals and the proportion of forage crops in AL was
99%, in other farms it was in the range of 61-79%. The highest livestock
density was on Dutch and German farms, 191 and 136 LU/100 ha of AL, on
Polish and Hungarian farms it was respectively 116 and 61 LU/100 ha of
AL. The highest number of cows was on Polish farms, 35 units, in other
farms it ranged between 24-30 units. Production structure was dominated by
animal production, whose share exceeded 80%, except for the Hungarian
farms where it was 65%;

by far the highest level of production intensity was on Dutch farms, where
the cost per 1 ha of AL amounted to EUR 3,700 and were almost higher
twice than on German farms, over three times higher than on Polish farms
and nearly five times higher than on Hungarian farms, slightly smaller dif-
ferences occurred in direct costs, the costs of hired labour, interest, lease and
depreciation were the highest in Dutch holdings, and cost of interest, lease
and depreciation were the lowest in Hungarian holdings;

productivity of land varied considerably, the highest was on Dutch farms,
EUR 4 thousand per ha of AL, it was almost higher twice than on German
farms, 2.5 times higher than on Polish farms and 5 times higher than on
Hungarian farms. There were also differences in milk yield of cows, the
highest was in Dutch holdings, 7200 kg, and the lowest on Hungarian farms,
3860 kg, on Polish and German farms it was similar, about 6 thousand kg of
milk per cow per year. Productivity of assets was the lowest on Dutch farms,
0.08, and the highest on Hungarian farms, 0.26, while on Polish and German
farms it was similar and amounted to 0.2 and 0.15. Productivity of current
assets was the highest on Polish and German farms, respectively 1.93 and
1.91, while the lowest on Dutch farms, 0.5. The highest labour productivity
was on Dutch farms, 67 thousand EUR/AWU, it was 30% higher than on
German farms, 99% higher than on Polish farms and 134% higher than on
Hungarian farms. The profitability of land on Polish and German farms was
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similar and amounted respectively to 0.67 and 0.65 thousand EUR/ha of AL,
slightly lower was on Dutch farms, 0.52 thousand EUR/ha of AL, and the
lowest on Hungarian farms where it was 0.38 thousand EUR/ha of AL, the
profitability of assets also varied, the highest was on Hungarian farms,
11.9%, slightly lower was on Polish farms — 8.3%, and much lower on Ger-
man and Dutch farms, respectively 4.1 and 1.0%. Income from management
on German and Dutch farms was strongly negative, respectively EUR -23.9
and -59.1 thousand. On Polish and Hungarian farms it was positive and
amounted respectively to EUR 1.1 and 0.9 thousand. Polish and Hungarian
farms achieved income parity, both in relation to wages paid for hired labour
on dairy farms, as well as in relation to the wages and salaries in the national
economy, while German and Dutch holdings did not achieve the two types
of income parity. They also had a negative (Germany) and very low (Nether-
lands) net investment rate;

e given the negative income from management, not achieving income parity
and the negative and very low rate of net investment, it should be noted that
German and Dutch dairy farms of this size class do not have a chance of de-
velopment. Polish and Hungarian farms have such opportunities.

Analysis of the 5 class size of dairy farms (type 45) with a value of pro-
duction of EUR 100-500 thousand covered dairy farms from Poland, Hungary,
Germany and the Netherlands. This allows for making the following statements:
e value of standard output SO in Hungarian, German and Dutch holdings was

similar, in the range from EUR 201 thousand (Germany) to EUR 248 thou-
sand (Netherlands). The lowest value of output was on Polish farms, EUR
151 thousand, and the highest on Danish farms, EUR 315 thousand. The
smallest area of AL was on Dutch farms (47 ha), and the highest on Hungar-
ian farms, 160 ha of AL. The share of leased land was uneven, the highest
was on German farms, 67%, and the lowest on Danish farms, 24%. Labour
inputs were the highest on Hungarian and Polish farms, respectively 5 and
3.6 AWU/farm, in other farms they were in the range from 1.67 (Nether-
lands) to 1.90 AWU (Germany). Minor variations occurred in inputs per 100
ha of AL, which were in the range from 1.88 (Denmark) to 3.55 AWU
(Netherlands). The share of own labour in total inputs was in the range 44-
-65%. Similar to previous size classes, there was a very strong diversifica-
tion of assets, both in terms of 1 ha of AL and 1 AWU. The highest occurred
in Dutch holdings, where it amounted respectively to 52 thousand EUR/ha of
AL and 1463 thousand EUR/AWU. It was significantly lower in Polish and
Hungarian holdings. The assets were dominated by fixed assets, their share
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exceeded 70%, and liabilities were dominated by equity, the share exceeded
70%, with the exception of Denmark, where it stood at 48%;

the share of fodder crops in AL was in the range from 60% (Hungary) to
97% (Netherlands), on German and Danish farms it was similar and stood at
73 71%. Stocking density varied, the highest was in Dutch holdings, 242
LU/100 ha of AL, and the lowest on Hungarian farms, 82 LU/100 ha of AL.
On other farms it ranged between 115 LU/100 ha of AL (Poland) and 152
LU/100 ha of AL (Denmark). Number of cows varied slightly, it ranged be-
tween 63 units (Germany) and 88 units (Hungary and Denmark). Production
structure was dominated by animal production, its share exceeded 70%. The
highest was in Dutch farms, 91%;

the highest level of production intensity was on Dutch and Danish farms,
where the costs per 1 ha of AL were respectively: EUR 4828 and 4537, they
were almost 50% lower in German holdings and 70% lower in Polish and
Hungarian holdings. The differences in direct costs were slightly smaller, in
the range from 730 EUR/ha (Poland, Hungary) to EUR 2095 (Denmark).
Cost of hired labour and cost of interest were the highest on Danish farms,
respectively 218 and 799 EUR/ha of AL, while the costs of lease and depre-
ciation were the highest in Dutch holdings. The lowest costs of hired labour
were on German farms, 70 EUR/ha of AL;

there was a strong differentiation in the productivity of land. The value of
production in thousand EUR/ha of AL ranged between 1.51 thousand (Hun-
gary) and 5.17 thousand EUR (Netherlands). On German and Danish farms
it amounted respectively to 2.64 and 3.96 thousand EUR/ha of AL, on Polish
ones it amounted to 1.77 thousand EUR/ha of AL. Milk yield of cows was in
the range from 5922 kg (Hungary) to 8241 kg (Denmark). On Polish farms,
it was 6643 kg of milk per cow per year. Productivity of assets was the high-
est on Hungarian farms, 0.04, and the lowest on Dutch farms, 0.1, Productiv-
ity of current assets was the highest on German and Polish farms, respective-
ly 2.09 and 1.95 The lowest was on Dutch farms, 1.26. By far the highest la-
bour productivity was on Danish farms, 210 thousand EUR/AWU, followed
by Dutch and German farms, respectively EUR 145 and 107 thousand, while
the lowest was on Hungarian and Polish farms, respectively 47 and 52 thou-
sand EUR/AWU. Profitability of land and own labour, as well as viability of
production on Danish farms were negative. Income from management on
German, Danish and Dutch farms was negative, reaching the lowest value on
Danish farms, EUR -137.7 thousand. Polish, Hungarian and German hold-
ings achieved income parity in relation to the wages on dairy farms, but this
kind of parity was not reached on Danish and Dutch farms. Income parity in
relation to wages and salaries in the national economy was achieved only by
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Polish and Hungarian holdings. Net investment rate was positive in all
farms, the highest in Danish and Dutch holdings, respectively 1.39 and
1.32%. The lowest was on German farms only 0.32%;

e taking into account the negative income from management, not achieving the
income parity and a low rate of net investments, it should be noted that the
development opportunities of German, Danish and Dutch dairy farms are
limited. Polish and Hungarian farms have greater development opportuni-
ties.

Analysis of the 6 size class of dairy farms (type 45) with a value of output
of over EUR 500 thousand covered farms from Hungary, Germany, Denmark
and the Netherlands, there were no farms from Poland. On this basis, one can
formulate the following statements:

o the highest value of standard output was on Hungarian and German farms,
respectively EUR 1070 and 895 thousand, significantly lower value was in
Danish and Dutch farms, EUR 624 and 557 thousand. The area of AL varied
greatly, by far the largest was on Hungarian farms 823 ha of AL, and on
German, Danish and Dutch farms it was respectively 375, 172 and 99 ha of
AL. The share of leased land was also strongly diversified, the highest was
on Hungarian farms, 81%, on German farms it was also high, 77%, signifi-
cantly lower was on Dutch and Danish farms, respectively 33 and 23%. To-
tal labour inputs were also much diversified, the highest on Hungarian farms,
33 AWU and the lowest on Dutch farms, 2.64 AWU. Diversity was far
smaller in terms of 100 ha of AL. Labour inputs were in the range from 1.74
(Denmark) to 3.72 (Hungary) AWU/100 ha of AL. The share of own labour
in total labour inputs was the lowest on Hungarian farms, 17%, while in oth-
er farms it was in the range from 62% (Germany) to 75% (Netherlands). The
value of assets per 1 ha of AL and 1 AWU was very strongly differentiated.
The highest was in Dutch holdings, where the respective values were 52,4
thousand EUR/ha of AL and 1896 thousand EUR/AWU. The corresponding
values in Hungarian holdings where 3.2 thousand EUR/ha and 87.6 thousand
EUR/AWU. The value of assets in Danish holdings was also high, 28.9
thousand EUR/ha and 1,760 thousand EUR/AWU. The assets were dominat-
ed by fixed assets (over 60%) and liabilities were dominated by equity, with
the exception of Danish farms, where the share of equity was only 34%;

o the share of forage crops in AL varied, the lowest was in Hungarian hold-
ings, 53%, and the highest in Dutch holdings, 94%, on German and Danish
farms it amounted respectively to 63 and 72%. Stocking density was also
highly diverse. The highest was in Dutch holdings, 250 LU/100 ha of AL,
and the lowest on Hungarian farms, 79 LU/100 ha of AL. On German and
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Dutch farms it was quite high, respectively 114 and 163 LU/100 ha of AL.
Number of cows was less diverse, the largest was on Hungarian farms, 394
units, and the smallest on Dutch farms, 173 units, on German and Danish
farms it was respectively 215 and 177 cows. The production structure was
dominated by animal production, whose share was in the range from 66%
(Hungary) to 91% (Netherlands);

by far the highest level of intensity of production was in Danish and Dutch
holdings, where total costs per 1 ha of AL were similar and stood at 5.2
thousand EUR/ha, in Hungarian and German holdings they were respective-
ly lower by: 65 and 51%. Cost of hired labour on Hungarian, German and
Danish farms was similar and within the range from 307 (Hungary) to 353
(Denmark) EUR/ha of AL. Cost of interest was significantly higher on Dan-
ish and Dutch farms, respectively 1092 and 810 EUR/ha of AL. On Hungar-
ian and German farms it was respectively 45 and 77 EUR/ha of AL. Similar
variations occurred in the cost of lease on Danish and Dutch farms, it was re-
spectively 168 and 244 EUR/ha of AL, while in Hungarian and German
holdings it was respectively 67 and 127 EUR/ha of AL. By far the lowest
cost of depreciation occurred on Hungarian farms, 120 EUR/ha of AL, while
on German, Danish and Dutch farms it was respectively 320, 489 and 840
EUR/ha of AL;

there was a strong variation in the productivity of land, the highest land
productivity was on Dutch and Danish farms, respectively 5.5 and 4.4 thou-
sand EUR/ha of AL, on Hungarian farms it was only 1.7 thousand EUR/ha
of AL and about 62% lower than on Danish farms and 70% lower than on
Dutch farms. Productivity of land on German farms was 2.32 thousand
EUR/ha of AL and was lower than the productivity of Danish and Dutch
farms, respectively: by 47% and 58%. There were significant differences in
the productivity of assets. The highest was on Hungarian farms, 0.52, and
the lowest on Dutch farms, 0.1. Productivity of current assets significantly
less varied, in the range from 1.39 (Netherlands) to 1.66 (Germany). The
highest profitability of land and own labour was on Dutch farms, while the
lowest and negative on Danish farms. Income from management on German,
Danish and Dutch farms was negative; by far the lowest was on Danish
farms: EUR -254 thousand. German and Dutch farms achieved income pari-
ty in relation to wages on dairy farms, but did not achieve income parity with
respect to wages and salaries in the national economy. Danish farms were in
the most difficult situation. Net investment rate was positive in all farms, the
highest in Danish holdings. Taking into account the negative income from
management and not achieving income parity, it should be noted that ana-
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lysed farms of this size class, despite a positive net investment rate, have no
development opportunities.

Analysis of dairy farms of different economic size classes allows to for-
mulate the following statements:
° there was a positive relationship between the area of agricultural land on
farms and their economic size within individual countries, also the share of
leased land increased, except for Dutch farms, where the share of leased land
decreased in the higher size classes. There was a negative relationship between
labour inputs per 100 ha of AL and the share of own labour in total labour in-
puts and the economic size of farms. There was no clear relationship between
the value of assets per 1 ha of agricultural and the economic size. The share of
equity decreased with the increase in economic size;
° stocking density in LU/100 ha of AL and the number of cows on the farm
showed an increasing trend with increasing economic size. In all groups of
farms, regardless of economic size, production structure was dominated by an-
imal production, its share was in the range from 65% (Hungary) to 91% (Neth-
erlands);
° total costs and direct costs per 1 ha of AL showed an increasing trend with
increasing economic size of farms. Costs of hired labour, lease and interest
showed similar trends;
° land productivity also increased with increasing economic size. Productiv-
ity of assets increased with increasing economic size only in Hungarian hold-
ings, in other farms there was no clear regularity, but there was a clear positive
relationship between labour productivity and the economic size of farms;
° profitability of land varied, there was no relationship between the profita-
bility of land and the economic size of farms, such positive relationship oc-
curred only in Dutch holdings;
° the main sources of income for dairy farms, outside Poland, were all kinds
of subsidies for operating activity, on Polish farms, the share of subsidies in in-
come was in the range from 40 to 50%, while on other farms in the range from
75 (Hungary) to 258% (also Hungary);
° profitability of own labour showed a positive relationship with the eco-
nomic size, except for Danish farms, where it was negative, income parity "B"
was achieved only by Polish and Hungarian holdings in 4 and 5 class of eco-
nomic size with the standard output of EUR 50-100 thousand and EUR 100-500
thousand, holdings in these economic size classes achieved positive income
from management and showed development opportunities, dairy farms of other
classes had no such development opportunities.
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Farms specializing in cattle production (type 49) were represented by
Polish farms only in 3 and 4 economic size class, while German holdings of this
type were present in classes 3 to 6, and Dutch farms only in class 5 and 6. The
analysis of this group of farms allows for making the following statements:

° farms specializing in cattle production were characterized by a similar
size in the different classes of economic size. The area of agricultural land was
correlated with the economic size within individual countries. This area was
greater than on dairy farms with corresponding economic size. The exceptions
were Dutch holdings, where the area of AL was lower, especially in class 5 and
6; it amounted to 43.8 and 22.2 ha. The share of leased land was also positively
correlated with economic size. The lowest was on Polish farms, from 26% in
class 3 to 68% in class 5. On German farms it was much higher, from 57% in
class 3 to 82% in class 6. On Dutch farms in class 6 it was 54% and was signifi-
cantly lower than in class 5 where it stood at 77%. Total labour inputs were pos-
itively correlated with economic size of farms, negatively correlated per 1 ha of
AL on Polish and German farms. In Dutch holdings this relationship was re-
versed. This was the result of a smaller area of these farms. The share of own
labour in total labour inputs increased with increasing economic size. Dutch
farms were the exception in this regard. The value of assets, both in terms of
1 ha of AL and 1 AWU was positively correlated with economic size of hold-
ings, with the exception of German farms in class 6. The assets on farms of all
classes, regardless of the country, were dominated by fixed assets, which ex-
ceeded 67%, while liabilities were dominated by equity, whose share exceeded
60%, with the exception of Dutch farms in class 6;

° organization of production was similar in the analyzed farms. The struc-
ture of crops was dominated by fodder crops, whose share in the area of AL was
in the range from 61% (Polish holdings in class 3) to 96% (Dutch holdings in
class 5). Livestock density on Polish and German farms in classes 3 and 4 was
similar, in the range from 90 to 108 LU/100 ha of AL. On German and Dutch
farms in class 5 it was respectively 146 and 335 LU/100 ha of AL. By far the
highest was in Dutch holdings in class 6, 1981 LU/100 ha of AL, which was the
result of a small area of these farms. Livestock density was dominated by other
cattle. The structure of production was dominated by animal production, whose
share was in the range from 64% to 91%. The lowest was on Polish farms and
the highest in Dutch holdings;

° the level of intensity of production determined by the total cost per 1 ha of
AL was positively correlated with the economic size of farms. The lowest costs
were on Polish farms, 710 EUR/ha of AL in class 3 and 4. On German farms
they were more than twice as high. However, on Dutch farms they were the
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highest, 3045 and 13976 EUR/ha of AL respectively in classes 5 and 6. Similar
trends occurred in the level of direct costs. Costs of hired labour, interest, lease
and depreciation were the highest on Dutch farms;
° productivity of land determined by the value of production per 1 ha of AL
was positively correlated with economic size of farms, except for German farms
in class 6, where it amounted to 1.51 thousand EUR/ha of AL and was 17%
lower than in class 5 farms. The lowest productivity of land was on Polish
farms in classes 3 and 4, respectively 0.76 and 0.88 thousand EUR/ha of AL.
However, on Dutch farms it was the highest in class 5 and 6, respectively in
2.65 and 13.7 EUR/ha of AL. Productivity of assets and current assets was posi-
tively correlated with the economic size of farms within countries. On Polish
farms in classes 3 and 4 it was higher than on the corresponding German farms.
Labour productivity was positively correlated with economic size. On Polish
farms it was the lowest in classes 3 and 4, it amounted to 14.4 and 29.1 thou-
sand EUR/AWU, while the highest occurred in German and Dutch holdings in
class 6, where it was respectively 96.4 and 168.7 thousand EUR/ AWU. The
profitability of land and assets was positively correlated with economic size of
farms, except for German farms in class 6, where it was lower than in class 5.
The profitability of own labour was also positively correlated with the economic
size of farms. The lowest was in German holdings in class 3 and 4, respectively
0.93 and 6.67 thousand EUR/FWFU. On Polish farms in the corresponding
classes it was higher and amounted to 6.6 and 16.5 thousand EUR/FWU. The
highest profitability of own labour occurred on German and Dutch farms in
class 6, where it amounted respectively to 39.11 and 37.40 EUR/FWU. The
cost-effectiveness and viability of production was the highest on Polish farms in
classes 3 and 4, respectively: cost-effectiveness indicators 103 and 121%, via-
bility indicators 43.3 and 51.1%. The lowest indicators of viability were on
Dutch farms in class 5, where viability indicator was 9.7%, and in German
holdings in class 6, 7.2%. Income from management in all farms except for
Polish farms in class 4 was negative. These farms only achieved income parity
"B". Given the positive income from management and the level of income pari-
ty "B", it must be noted that from among the analyzed farms with cattle produc-
tion, only Polish farms in class 4 had development capacities. Similar to dairy
farms, in this type of farms direct payments for operating activities were also
the main and mostly the only source of income.

A comprehensive assessment of farms using the point indicator of relative
goodness showed that Polish dairy farms in classes 3 to 5 had the higher effi-
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ciency than the corresponding group of Hungarian, German, Danish and Dutch
farms. However, the development potential was demonstrated only by farms in
classes 4 and 5. Also Polish farms with production of other cattle in class 3 and
4 showed higher efficiency than the corresponding German farms. Develop-
ment capacity was shown only in Polish holdings in class 4.

Assessment of the economic efficiency of farms made using the DEA
method showed that the inference of capacity development of dairy farms on the
basis of averages is insufficient. The analysis of medium-size classes showed the
economic development potential of holdings in class 4 and higher. However, the
analysis using the DEA method showed that even among 2 class of economic
size there are holdings with high efficiency with VRS values in the range 0.85-
1.0, which achieve the positive income from management and are able to grow.
In the 3 class of economic size, development potential was seen also in holdings
with low efficiency, with VRS values in the range of 0.50-0.85. On farms with
cattle production (type 49), holdings of 3 economic size class showing high effi-
ciency with VER values in the range of 0.85-1.0 obtained positive income from
management and were characterized by their ability to grow. As mentioned
above, full developmental capacity was characteristic of holdings in 4 economic
size class.

The analysis of factors affecting the income from dairy farms showed that
the most important of them include increase in: own labour inputs, agricultural
area, the share of fodder crops in the agricultural area and the milk yield of
cows. The significant factors in cattle production include increase in: own labour
inputs, own land area, stocking density and proportion of forage crops in the ag-
ricultural area.

Analysis of the status and development trends of beef production in Po-
land indicated the following actions:

m due to the dominance of phf, in order to better exploit its huge potential for
the production of beef, one should fatten bulls of that breed to a body weight of
about 700 kg;

m to get more calves, heifers unsuitable for breeding and used for fattening
should be impregnated, milked for about 3 months and after this period fattened
and sent to slaughter;

m cross-breeding is an important breeding activity that causes an increase in the
number and improvement of beef quality, particularly in small-scale farms en-
gaged in extensive breeding. Without interfering with reproduction, cross-
breeding can cover at least 500 thousand cows;
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m large reserves of beef production are in small herds with 1-4 cows (about 500
thousand units) One can successfully use on-farm fattening with summer graz-
ing in the pasture;

m export of calves should be kept to a minimum, and only units that are not
suitable for fattening should be slaughtered;

B in turn, exports of heavy fatteners should be substituted with the export of
meat carcasses and minced meat;

m cattle population is capable of producing about 600 thousand tonnes of beef
per year. The main factors limiting this scale of production are: low domestic
demand, lack of integration between producers of cattle and the meat industry,
buying organization run by intermediaries and not by the meat industry, few
agreements with producers and small activity of producers in the creation of
producer groups.

The analysis allowed for the positive verification of the adopted hypothe-
ses. The studies have confirmed that the scale of milk production is the primary
factor determining the efficiency of milk production on farms and that Polish
dairy farms with more than 30 dairy cows are capable of development. It was
also confirmed that farms specialized in milk production are more effective than
bi-directional farms, focusing on the production of milk and beef cattle. It was
not confirmed that Polish dairy farms with over 50 dairy cows are capable of
competing with the relevant holdings in the surveyed countries. Research has
shown Polish dairy farms with over 35 dairy cows and milk yield of about 6
thousand kg of milk per cow per year are capable to compete with farms in the
surveyed countries.
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