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Abstract. Milk production is one of the main items in livestock production and
more broadly in agricultural production. It is characterized by specific
economic and organizational characteristics. The aim of the study is to
determine the changes in the purchase and sale prices of milk in three selected
countries, which joined the European Union in 2004 in Poland, the Czech
Republic and Slovakia in comparison with the largest milk producers in the
European Union. In particular, the subject of the study was an analysis of trends
of changes, seasonal cyclical fluctuations for purchase prices and the volume of
milk purchased in the analyzed countries. In the paper a multiplicative model of
time series analysis was used. The analyzed data covered the years 2005-2016.
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1 Introduction

Milk production is one of the main items in livestock production and more broadly in
agricultural production. It is characterized by specific economic and organizational
characteristics. In particular, it is distinguished from other agricultural activities by
high labor intensity and capital intensity, a strong link between milk production and
plant production on the farm, difficult to obtain, the desired hygienic quality of milk
and the necessity of cooperation between the producer and the processing plant. The
condition for the development of production is that these traits are compensated for by
the price of the product or subsidies to the farmers involved in the production of milk.
[13] Owing to the above mentioned characteristics, changes in the structure of
production on the farm usually require time, with the greatest influence on the
decisions made are the profitability of the production and the possibility of selling the
products [7].

The market for agricultural raw materials operates in line with market economy
principles but is characterized by higher volatility than other markets. The prices,
according to the law of demand and supply, act as regulators of market processes



[12]. The supply situation in this market was influenced by the milk quota resulting
from the CAP, which was finally lifted in 2015/2016.

In previous years, the amount of milk quotas for the following marketing years was
determined by Council Regulation (EC) [1, 11]. Under these regulations, the national
amounts were increased by 1% in subsequent quota years up to the 2013/2014 quota
year. From the year 2004/2005 until the end of the milk quotas period, the milk quota
for the newly admitted countries grew slightly more than for the majority of the so
called "Old members" and for the Czech Republic this increase was 9.4%, Poland -
12.2%, Slovakia - 10.1% and Germany and France - 8.8%, [10].

Following the expiry of milk production quotas by the end of 2015, the European
Commission decided to solve a possible imbalance between the supply and demand of
milk aimed at reducing milk production in 2016 and 2017. Its aim was to maximize
the drop in milk prices that could have been caused by its increased production. The
European Commission earmarked EUR 150 million for this scheme. This amount
reduced a milk production in the European Union of approximately 1.07 million
tonnes. The amount of aid per 100 kg of milk, which is not delivered to the market,
was 14 euros [5]. From November 2016 to January 2017, 48 288 milk producers
reached a total production reduction of 860 907 tonnes of milk. [2]

This scheme caused stop decreasing trend of purchase price of milk and, together
with rising demand, started increasing trend of its prices from EUR 29/100 kg in 2016
to EUR 35/100 kg in 2017. [3, 9]

The milk market (supply and demand) is constantly expanding and increasing.
However, the increasing milk production in the EU is due not only to the end of quota
in 2015 but also to increasingly popular automated milking systems for cows. [14].
For example, in Latvia during the last ten years farms involved in commercial milk
production often had substantial modernization, the farmers are motivated to improve
cows keeping and feeding. Thereby average milk yield per cow during the ten years
has increased by 42% and the average milk price in has increased by 60% with
variation during the seasons. [8] The growing demand is related, among other things,
to a change in consumer behaviour caused by change in the social and economic
factors affecting individual demand for milk [4]. Market of milk is a highly regulated
market, which limited the increase in production and the possibility of exploiting the
competitive advantages of individual countries.

2 Methods and sources of materials

The aim of the study is to determine the changes in the purchase and sale prices of
milk in three selected countries, which joined the European Union in 2004 in Poland,
the Czech Republic and Slovakia in comparison with the largest milk producers in the
European Union. In particular, the subject of the study was an analysis of trends of
changes, seasonal cyclical fluctuations for purchase prices and the volume of milk
purchased in the analyzed countries.

In the paper a multiplicative model of time series analysis was used. The analyzed
data covered the years 2005-2016. The study was mainly based on statistical data
from Eurostat. Analysis was based on monthly data.



3 Results and discussion

The main producer of milk in the European Union is Germany. Their share in the
years 2005-2016 was 20-21%. France had slightly lower and at the same time much
more fluctuating share (16-20%). The United Kingdom was also the leading milk
producer in the Union. In fourth place, but with a variable share not exceeding 9%
was Poland. The Czech Republic share of milk production in the Union was quite
stable and did not exceed 2%. Slovakia was in a distant position, with a declining
share of about 1% of EU production to around 0.6% at the end of the analysis period.
In Germany, France and Poland, the buying volume was characterized by a distinct
upward trend, with the highest increase in Poland (by 26.2% in 2016 compared to
2005) (fig.1.2). In the Czech Republic there was a slight increase in purchases, but it
was noted that apart from the last year of the analyzed period, the volume of
purchases was lower in all years than in 2005. Of the analyzed countries only
Slovakia had a negative trend in milk purchase volume, per year, on average of 13
thousand tonnes per year. As a result, in 2016, the purchase of raw milk for
processing accounted for 85% of the purchase volume in 2005.
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Fig. 1. Purchase of milk in selected countries in EU in 2005-2016 (thousand tonnes).
[3,10]
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Fig. 2. Dynamics of changes in the volume of milk purchase in selected countries in
EU in 2005-2016 (2005 =100%). [3,10]

Data analysis showed that there were no significant cyclical fluctuations in the
purchase volume. A bit more variation of this type took place only on the French
market. However seasonal fluctuations in the market are characteristic for this market.
They are associated, to a large extent, with seasonal calving (periods of cows'
reproduction), climatic conditions (diet change during spring and summer), herd level
for multiple dairy farms and cow parity [6] (fig 3).
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Fig. 3. Monthly milk volume changes in selected EU countries in 2005-2016
(thousand tonnes). [3]

Fig. 4 shows the average seasonality indexes for individual months for the whole
2005-2016 period. The obtained results indicate that in the analyzed countries the



distribution of the volume of purchases per year was similar. In most countries
purchase volume above the monthly average was noted from March to August. In
most countries, except Poland, higher than average purchases were also in January. In
the remaining months of the year, to different extent, purchases were lower than the
average. The scale of fluctuations in purchase volume in particular months of the year
was usually in the range of +/- 10%. Higher fluctuations in particular months were
recorded in Poland and France. Seasonality in the purchase of milk is a normal
phenomenon, processing plants are prepared for these fluctuations. However, the
smaller they are, the better the processing plants can function. There is no problem
with periodic failures or excess of raw material, there is no need to create excessive
stocks of finished products in the form of eg powdered milk.
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Fig. 4. Seasonal variation in milk purchase volume in particular months of the year in
selected EU countries (2005-2016 average,%). [3]

The average seasonality values calculated for the following years show differences
in variation between countries (fig. 5). (Due to the construction of this indicator and
the lack of data on the purchase in 2004, it was not possible to calculate it for 2005).
In most of the analyzed years, the purchases in Poland and France were slightly more
volatile, with the value of these coefficients decreasing in the following years . Stable
diversification in annual sales, at the level of about 4%, occurred in subsequent years
in Germany. In the subsequent years, the seasonal increase of the milk purchase in the
Czech Republic increased slightly from below 4% in 2006-2014 to around 5% in the
years 2015-2016.
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Fig. 5. Seasonality coefficients of milk purchase volume for particular years 2005-
2016 (%). [3]

Compared to relatively small changes in the volume of milk purchased in
subsequent years, significant price fluctuations were observed (fig. 6). However, in
each month there was a clear tendency for them to be leveled between the analyzed
countries. In the most analyzed months, prices for milk producers were favorable in
Germany and France and the least favorable in Poland. This was true of both high and
low prices. By mid-2007, ie in the first years after the enlargement of the Union, milk
prices fluctuated to a relatively small extent. Very large price increases in all analyzed
countries took place in the second half of 2007. After a short period of price hikes,
they fell sharply to EUR 20-25 / 100 kg. For example, in Germany, the average
monthly purchase price for October-December 2007 was around € 41/100 kg, and in
July-September 2009 it was around € 22 / 100kg. After this period the milk market
was very unstable in the months following, despite the regulations in force in this
market.
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Fig. 6. Monthly milk purchase prices in selected EU countries for 2005-2016 (%). [3,
9]
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Fig. 7. Seasonality of milk purchase price changes in individual months of the year in
selected EU countries (2005-2016 average,%). [3, 9]
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Fig. 8. Seasonality coefficients of milk purchase prices for individual years 2005-
2016 (%). [3, 9]

The data on average seasonality indexes of buying and selling prices by month in
the analyzed countries allow us to formulate a number of detailed conclusions (in
order to facilitate comparisons, all figures are used in the same scale) (fig. 9).
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Fig. 9. Average seasonality coefficients of milk and milk seasonality in individual

countries in 2005-2016 (%). [3, 9, 10]



e In all countries there were close links between buying prices and buying volumes.
This demonstrates the regularity of the changes in the scale of the year and the
rapid reactions of the market to changes in raw material supply.

e In each of the countries surveyed, seasonality rates for purchase prices for
individual months are generally lower than the corresponding purchasing rates.
This is probably the result of regulations in force in most of the analyzed years.

e Based on the fluctuations, these countries can be divided into two groups. Milk
markets in the Czech Republic, Germany and Slovakia were more stable
compared to the Polish and French markets.

e Seasonal changes in the French market are different from those in the other
analyzed countries.

4 Conclusions

The milk market in the EU is a specific market due to its existing conditions resulting
from the Common Agricultural Policy. The supply situation in this market was
influenced by the quotation of its output, which was finally lifted in 2015/2016.

The main milk producers in the EU are Germany, France and the United Kingdom.
Poland was in fourth position in the analyzed years but its shares were much lower
than Germany’s and did not exceed 9%. The shares of the Czech Republic and
Slovakia were much smaller. Germany, France and Poland's share in total milk
production in the EU increased, while in the Czech Republic and Slovakia they were
characterized by stagnation or decline.

The milk market is characterized by seasonal fluctuations in the volume of
purchases in particular months of the year. In most of the countries analyzed, the
distribution of annual sales was similar. Significant differences were observed in
France. More important differences occurred in the case of the scale of these
fluctuations. Larger scale fluctuations were observed in Poland and France, but in
subsequent years there was a tendency to decrease their scale. In the Czech Republic,
there was a slight uptick in the subsequent years to increase the diversification of
buying in the coming months. The most stable and predictable fluctuations occurred
throughout the analyzed period on the German market.

Compared to the relatively small changes in the monthly milk purchase volume in
the following analyzed years there were significant fluctuations in the price of its
purchase. At the same time there was a tendency to level the price between individual
countries. In most of the analyzed months, prices were slightly higher for milk
producers in Germany and France. However, significant price changes in subsequent
years are not favorable for both milk producers and processors, and may favor
decisions to withdraw producers from this direction.

By analyzing the average values of the seasonality coefficients of purchase prices
compared to the corresponding indexes for the volume of purchases, it can be
concluded that in the case of buying volume in most analyzed countries there was a
slight tendency to decrease them in subsequent years. The average values of
seasonality coefficients of purchase prices of the analyzed countries significantly



decreased between 2010 and 2015. In 2016, there was a resurgence of their size in
most of the analyzed countries, except for France.
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