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ABSTRACT. The aim of the work was to find an answer to the question of how the changes in the milk 
production sector in Poland, following the marketization of the economy, influenced the country’s food 
security in the context of food self-sufficiency. The paper uses cow milk balances developed by the Central 
Statistical Office and data concerning the distribution of domestic milk production from the Institute of 
Agricultural and Food Economics National Research Institute. The study used a comparative analysis 
over time, indicators as well as descriptive and graphic methods. The indicators used concerned milk 
market output, food self-sufficiency and the milk balance structure. During the first few years of trans-
formation, there was a sharp drop in domestic milk production. Since 2004, there has been, with minor 
exceptions, a systematic increase in production with a previous general fall in production volume. These 
processes were accompanied by changes resulting from the transformation of the economy in the milk 
production sector. These were associated with a drastic reduction, since 1990, of the number of farms 
involved in milk production and the decline in the number of dairy cows, albeit with a simultaneous 
increase in milk yield. The milk market output index increased. In 2015, resource in the milk balance 
returned to the level of 1991, i.e. over 14.5 bln liters. In 2017, this figure amounted to 15 bln liters. 
Domestic milk production is the main source of resource, though the volume of imports is significantly 
increasing. Despite dynamic growth of exports, milk is mainly used for domestic consumption. From 
1990 onwards, Poland has significantly improved its self-sufficiency in milk production. Changes in 
milk production have significantly influenced food security in the country.

INTRODUCTION

The basic element in the definition of food security, adopted at the UN World Food and 
Agriculture Summit in 2009, is the continuous physical access of people to food [FAO 
2009]. Food available physically means that the national food economy guarantees cover-
age of at least the minimum physiological demand, while imports provide food over this 
minimum [Małysz 2008]. Physical availability at the national level is determined by the 
size of domestic production of agricultural raw materials and food, as well as its distribu-
tion, food supply, food stocks and possibilities of food imports [Gulbicka 2003]. Food 
security, in the national dimension, in the medium term, is identical with the continuity 
of the supply stream of food products. The main place, among the group of conditions 
for the physical availability of food, is held by the production and distribution system of 
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the food economy [Małysz 2008]. Food security is associated with food self-sufficiency, 
which in its narrow sense is understood as fully covering the demand for food from do-
mestic production [Sapa 2010] and, in open economies, means the economic and physical 
availability of food on the internal market, regardless of whether it comes from domestic 
production or through imports [Mikuła 2012]. Furthermore, the self-sufficiency ratio means 
the ratio of domestic production to domestic use of agricultural products (regardless of 
product origin), e.g. milk and other dairy milk products [Kwasek 2009].

Over the last 26 years, the consumption of milk and milk products has decreased by 
5.6% (to 218 liters per capita). Still, since 2005, a general growing trend has been ob-
served, and the consumption of milk has begun to re-approach the level of 1991. Growing 
domestic milk production provides domestic demand. Although Poland is the fifth highest 
producer of cow’s milk in the EU (9.7% in 2017), its imports are increasing. The volume 
of milk production in 2017 (13.3 bln liters) only accounted for 86.7% of production noted 
in 1990. The aim of the work is to find an answer to the question of how the changes in the 
milk production sector in Poland, following the marketization of the economy, influenced 
the country’s food security in the context of food self-sufficiency.

MATERIAL AND ETHODS 

The paper uses food balances developed by the Central Statistical Office (CSO) for 
cow milk (including stocks in industrial processing and trade), found in the Statistical 
Yearbook of Agriculture for particular years. The fresh cow milk balance sheet shows that 
the resource and use of milk are equal:

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 =  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡
∗   

𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡 =  𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡 +  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡
∗   

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡  = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡 + 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡  

∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑡𝑡𝑡𝑡 𝑡𝑡ℎ𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡

 

 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡

 

 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

 

 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡

 

 

 

 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡

 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡

 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡
𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡

 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡

 

 

 

The data of the Institute of Agricultural and Food Economics National Research Insti-
tute (IAFE NRI), presented in the Milk Market journal for particular years, were used to 
analyze the distribution of domestic milk production [IERiGŻ-PIB 2019]. The classical 
market output index shows the relation between market output and global production 
[Kulikowski 2013]. The author of this paper has modified the indicator counter to show the 
share of sales to the dairy industry in milk production (Table 1). Poland’s self-sufficiency 
in terms of milk, has been ascertained by way of several indicators. In the most general 
dimension, the absolute difference between domestic production and domestic use is a 
measure of self-sufficiency [FAO 1999] and the basic self-sufficiency ratio (SSR) is the 
relationship between domestic production and domestic use. Considering that people are 
the main recipients in domestic milk use, the author proposes a narrower approach to this 
indicator (SSRII). 
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When analyzing the food situation of a country, a vital aspect is knowing how much of 
the available domestic food supply has been imported. In this work, the impact of imports 
on food security has been shown using three indicators. One shows the share of imports in 
resource. Another indicator is the so-called import dependency ratio (IDR), which is the 
relation of import volume to production increased by import and decreased by export, i.e. 
to domestic use [FAO 2001]. The complement of this ratio to 100 would represent that part 
of the domestic food supply that has been produced in the country itself, i.e. SSR. There is, 
however, a caveat to be kept in mind: these ratios hold only provided imports are mainly 
used for domestic utilization and are not re-exported [FAO 2001]. Acknowledging this, 
the coverage ratio (CR) can be a supplement – showing whether the country specializes 
in a given production and has an advantage over its partners [Pawlak 2013]. Yet, from the 
point of view of food self-sufficiency, consumption should be the main position in the use 
in the balance sheet. This is why the author of this paper proposes an indicator showing 
this relationship. As the surplus of production and import over domestic use is exported, 
the share of export in the use is an important indicator. 

RESULTS 

In 2017, resource in the milk balance sheet amounted to 15 bln liters and exceeded 
the level from 1991 by 3.1% (Figure 1). During the first few years of transformation, 
there was a sharp drop in milk resource (by 21.5%), caused by a breakdown in domestic 
milk production (by 20.4%). In the first years of transformation, there were phenomena 
unknown to Poland’s farmers: growing inflation, an increase in the interest rate on loans, 
the abolition of subsidies to the prices of production resources, the abolition of subsidies 
for products produced by dairies, the termination of the purchase guarantee and the disin-
tegration of the traditional structure of institutions servicing agriculture [Woś 2004]. The 
liquidation, in 1989, of the subsidies paid to dairy cooperatives (the only milk process-
ing companies at the time), due to the difference of low prices for consumers and higher 
for milk producers, additionally deepened the recession of food demand caused by the 
decrease in real income of the population and high unemployment.

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 =  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡
∗   

𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡 =  𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡 +  𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡
∗   

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡  = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 + 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝑡𝑡 + 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡  

∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑖𝑖𝑖𝑖 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

 

𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑡𝑡𝑡𝑡 𝑡𝑡ℎ𝑒𝑒 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡

 

 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡

 

 

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

 

 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡
𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡

 

 

 

 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑢𝑢𝑢𝑢𝑢𝑢𝑡𝑡

 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡

 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡
𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡

 

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
𝑈𝑈𝑈𝑈𝑈𝑈𝑡𝑡

 

 

 

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑡𝑡 =  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑡𝑡 + 𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝑡𝑡 + 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑖𝑖𝑖𝑖 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑡𝑡
∗   
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Table 1. Indicators used in the paper concerning the milk market

Market  
output index 

Import dependency 
ratio (IDR) 

Self-sufficiency 
ratio [SSR] [%]

Coverage ratio 
(CR)

Self-sufficiency 
ratio II [SSRII] [%]

Share of consumption 
in use [%]

Share of imports  
in resource [%]

Share of export 
in use [%]

Source: own study 
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In the years 1990-1995, compared to 1989, real dairy prices increased by 134%, while 
real prices of food decreased by 20%. The price competitiveness of milk production in 
relation to other products was small (cereals) or none (beef or pork). Milk farms were in a 
very difficult situation. State-owned farms most often could not withstand these changes, 
went bankrupt and underwent privatization or changed the direction of production to opt 
for production which was less labor-consuming and more capital-intensive, i.e. plant 
production [Parzonko 2009]. The situation of family farms was similar. As of 1990, 
dairy cooperatives, having problems selling their products on the market, had limited 
milk purchase from farmers. As a result of these unfavorable conditions, between 1990 
and 1995, milk production decreased by as much as 20%, due to the resignation of over 
28% (to 1.31 mln) of milk-producing farms, resulting in a decrease in the number of dairy 
cows by 27% (to 3.58 mln). 

From 1995 onwards, in conditions of economic growth, there has been a slow increase 
in the production and purchase of milk. It did however, come to a halt in 1998-1999, as a 
result of unfavorable internal and external conditions (export restrictions on dairy products 
to the EU and Russia resulting in a drop in milk purchase prices). Since Poland’s acces-
sion to the EU, milk production in the country has returned to slow but steady growth. 
In 2005, milk production amounted to 11.6 bn, and, in 2017, up to even 1.7 bln more. 

Until 2015, milk production was limited by the EU milk quota system, the most im-
portant instrument for regulating the milk market. The system was aimed at maintaining 
market equilibrium and guaranteeing milk producers adequate income by influencing the 
supply of milk to the market. On the other hand, the administrative determination of the 
size of production is contrary to the principles of a market economy. Milk quotas also 
made it difficult for farms and dairies to make decisions and adapt quickly to the changing 
market situation. Poland has exceeded the limit granted for milk production twice and 
farmers who went beyond the amounts granted had to pay a fine. This was because the 
level of milk quota negotiated with the EU by Poland was only 2/3 of the postulated level. 

This system did not allow for the full utilization of production and processing poten-
tial, as well as price and cost advantages of Polish production [Szajner 2009]. Herein, 
the costs of milk production in Poland before joining the EU were on average lower by 
41% than in EU countries. This was due to lower labor costs of domestic farmers, the 
extensive milk production system made possible due to the moderate climate of Poland 
[Gornowicz 2003] and relatively large grassland resources (12.3% of the country’s area). 
In addition, there was a price advantage in purchase milk in the country. Upon inclusion 
into the common market, this price was 64% of the average EU price, but this advantage 
decreased and amounts to just under 10%.

The production of milk is determined by two basic factors, i.e. the population of dairy 
cows and their milk yield. Since 1993, the milk yield of dairy cows has systematically 
been increasing. In 2017, it amounted to 6,235 liters, i.e. more than twice as much as 
in 1993. At the same time, from 1991 to 2016, the number of dairy cows systematically 
decreased by 53% to 2,146 (except for 1996-1998 – when there was a slight increase of 
1.5%). It was not until 2017 that the number of dairy cows increased (by 0.4%). Besides 
improvements in breeding technology, including the genetic potential of animals and better 
nutrition quality, the growing scale of milk production contributed to better milk yield. 
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While, in 2004, 91% of all farms (i.e. 668.6 thous.) had less than 10 cows (1.5 mln head, 
i.e. 54% of all), in 2016, the equivalent figure constituted only 72% of all farms (i.e. 191.6 
thous.), in which there were 0.53 mln cows (23.8% of the total) [GUS 2017]. In 2015, the 
average herd of cows increased to 8.6 head (from 3.9 in 2005), but still the gap between 
Poland and EU countries leading in milk production is growing in this regard. From 2005 
onwards, the average size of a herd in Germany has increased by 15.6 head, up to 53.9; in 
France, by 3 head, up to 40.3; in Italy, by 6 head, up to 44.5; in the Netherlands, by 22.3 
head, up to 60.9 and in the UK, by 4.5 head, up to 83. This enhanced milk production 
scale is considered one of the most important factors leading to a reduction in production 
costs and improved competitiveness of milk production and processing [Sznajder 1999, 
Parzonko 2013]. The concentration of milk production in Poland will continue to progress 
due to an increase in milk production, which is determined by the amplified in-demand for 
dairy products [Ziętara, Adamski 2014], as well as the growing export of dairy products. 

The main source of resource is the domestic production of milk, but more than a 4.5-
fold increase in the volume of imports, in the period 1991-2017, was noted (Figure 1). 
Domestic use, i.e. consumption is the main destination of milk, has dropped significantly 
in the analyzed period (by 24.2% to 9.85 bln liters), only showing an increase in certain 
years. In contrast, in the last 26 years, the export volume has grown over 7 times and has 
been especially dynamic since Poland’s accession to the EU. In the period 1991-2017, 
the consumption of milk in farms also diminished (by 57.9% to 1.68 bln liters), both for 
fodder and farmers’ own-consumption. Direct sales of milk by farmers also decreased 

Figure 1. Milk balance* in Poland in 1991-2017 (including milk designated for processing)
* In 2005, stocks decreased in resources (27 mln liters). However, in the years 1991, 1995, 2000, 
2010 and 2017, an increase in stocks was observed in use (117, 57, 260, 1 and 79 mln liters, 
respectively). Losses (in subsequent years at levels of 30, 20, 21, 21, 24 26, 26 mln liters) account 
for a small share in use

Source: own study based on CSO data [GUS 2019]
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systematically (by 86.5% to 0.31 bln 
liters) in favour of an increase in the 
volume of milk purchase mainly to the 
dairy industry (Table 2). 

The share of sales to the dairy in-
dustry in total milk production increased 
in the period 1991-2017 by almost 30 
percentage points (p.p.)  – up to 84.9%. 
Despite the enhanced market output 
index, it is still significantly lower than 
in EU-15 countries, where it is 96-99%. 
Particularly fast growth in the country 
has, however, occurred since the late 
90’s, as a result of the acceleration of 
restructuring processes, as well as the 
improvement of production conditions 
and milk processing so as to align with 
EU standards and be prepared for the 
implementation of the milk quota system 
[Seremak-Bulge 2005]. From the begin-
ning of market changes in improving 
the quality of raw material, dairies have 
perceived the possibility of producing 
highly processed products that would 
compete with those imported and aid 
in the acquisition of external markets. 
Hence, dairies have modernized the 
organization of milk purchase, credited 
the purchase of milk cooling and milking 
equipment by farmers, paid for milking 
hygiene consultancy, covered the costs 
of farmers’ cooperation with veterinary 
surgeons and used price bonuses (up to 
40%) for extra-class milk (admitted to 
trading on the European market).  

Farmers involved in dairy cattle 
breeding could also count on preferen-
tial loans launched in 1995 to restruc-
ture the entire dairy industry from the 
state budget, which covered ¾ of the in-
terest rate. In the period of 1995-2005, 
the value of granted preferential credits 
for farmers in this industry amounted 
to PLN 1.07 bln. Additionally, from the 
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SAPARD pre-accession programme, farmers received PLN 77.6 mln for the modernization 
of farms, of which 82% was allocated to the purchase of machinery and equipment for 
production and 10% to the purchase of milk cows (more efficient breeds). These activities 
resulted in a very rapid improvement of raw material quality, which is confirmed by the 
fact that, in 1998, only 15% of milk in purchase was of extra-class, however, in 2005, it 
amounted to almost 93% [Seremak-Bulge 2005]. 

As a result of restructuring the milk production sector, Poland is self-sufficient in the 
production of milk and dairy products, as evidenced by the surplus of production over 
domestic use. However, the degree of this self-sufficiency has changed over the last 26 
years (Table 3). The highest degree of food self-sufficiency measured by the ratio of 
domestic production to domestic use (SSR almost 123%) was achieved by Poland at the 
time of its entry into the EU. Then, the consumption of dairy products was the lowest 
after 1990 (173 l per person in 2005). This was largely due to domestic dairies wanting to 
take advantage of the opening of the EU market, hence, dynamically increasing exports 
at the expense of the internal market. In 2004, the export of Polish dairy products (in the 
raw material equivalent) increased by 45% when compared to the previous year, and 
by a further 30% in the following year. However, in 2006, exports fell by 12%, among 
others, due to unfavorable exchange rates for exporters, a drop in world prices of butter, 
casein, powdered milk, as well as the EU’s resignation from support for the export of 
skimmed milk powder. Still, supply on the domestic market has improved and domestic 
consumption has begun to grow. Since 2005, consumption has increased (by 11.4%), 
which in combination with a larger increase in milk use (26.2%), has made the share of 
consumption in use decrease by 8.7 p.p. up to 65.6% (Table 3).

In 2010, the self-sufficiency ratio (SSR), as well as the degree of satisfying domestic 
consumption by domestic production (SSRII) decreased due to the slower growth rate of 
production (by 3%) in comparison to the growth rate of domestic use (7.6%), including 
consumption (8.1%). Thus, the concerns of agricultural economists were confirmed, when 
the milk quota granted to Poland limited the development of milk production in this country. 

Table 3. Poland’s self-sufficiency with regard to milk in 1991-2017

Specification Years
1991 1995 2000 2005 2010 2017

Production/Domestic use 
[mln liters] 371 529 563 2162 1788 2815

SSR [%] 102.68 104.91 105.13 122.96 117.65 126.84
SSRII  [%] 110.70 113.45 112.08 130.90 124.71 135.02
Imports/Resource [%] 2.55 1.12 4.31 2.48 7.57 11.41
IDR [%] 2.69 1.19 4.74 3.13 9.64 16.33
CR 1.68 4.69 1.58 8.42 2.83 2.60
Exports/Use [%] 4.30 5.25 6.82 20.88 21.43 29.62
Consumption/Use [%] 88.03 87.16 85.38 74.32 74.11 65.61

Source: own study 
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High levels of self-sufficiency indicators in 2017 result from an increase in milk produc-
tion from 2015 by 3.5% (0.5 bln liters), with a decrease in domestic use (5%), including 
consumption (5.5%). Import plays an increasingly important role in milk resource. In the 
period of 1991-2017, its share increased more than 4 times to 11.4%, accelerating signifi-
cantly since 2005. A worrying increase in the share of imports, in the Polish milk market, 
is also visible through a dynamic increase in the share of imports in covering domestic 
use, which, since 2005, has increased by 13 p.p. up to 16.3%. Thus, the penetration of the 
Polish market by imports is increasing, while the surplus of production and imports over 
domestic use is exported. What is more, the share of exports in use is systematically growing 
and now amounts to almost 30%. The index recorded particularly dynamic growth in the 
period of 1991-2005 (almost 5 times), which resulted from a decrease of use (by 18.3%) 
and a 4-fold increase in the volume of exports. Since Poland’s EU accession, until 2017, 
the growth rate of exports had already lowered (79.1%), which, with a 26.2% increase in 
use, resulted in a slower increase in this indicator. Until Poland joined the EU, the surplus 
of exports over imports increased more than five times (up to 8.42). This was caused by 
the increase in the volume of exports (4 times) and fluctuating levels of imports. However, 
since 2005, this surplus has been decreasing due to a very dynamic increase in the volume 
of imports (5.8-fold), with a lower increase in exports (by 79.1%). 

SUMMARY

Changes in milk production have significantly influenced food security in the country. 
After the transformation of the economy, due to very difficult macroeconomic conditions, 
milk production decreased in the first five years by as much as 20%. This came about as 
a result of the resignation of almost 29% of farms from milk production, resulting in a 
decrease in the number of dairy cows by 30%. The pre-accession period significantly af-
fected the restructuring of agricultural holdings, which were supported by funds from the 
state budget, the EU, as well as by the training, consulting, organizational and credit activi-
ties of dairies. Thanks to the modernization of farms, including the purchase of modern 
machinery and equipment for the production or purchase of milk cows of more efficient 
breeds, the scale of milk production and the quality of raw material, priced strongly by 
dairies, improved. Since Poland’s accession to the EU, milk production in the country has 
systematically been growing, although it was limited before 2015 by a milk quota system 
that did not allow the country to take advantage of its domestic cost-price advantages. The 
process of concentration of milk production is continuous. As of 1991, the milk market 
output index increased from 55% up to 85% in 2017. An increase in milk sales to the 
dairy industry resulted, among others, from a decrease in milk consumption in farms (both 
for fodder and farmers’ own-consumption) and a decline in direct milk sales by farmers. 
In 2015, resource in the milk balance returned to the level in 1991, i.e. over 14.5 billion 
liters. In 2017, this figure amounted to 15 billion liters. Domestic milk production is the 
main source of resource, however, an over 4.6-fold increase in the volume of imports and 
an increase in its share in resource to 11.4% has been observed. The latter has accelerated 
significantly since 2005. Domestic use is the basic direction of milk destination. However, 
exports account for almost 30% of use, as they have grown 7 times in size over 26 years, 
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being more dynamic upon Poland’s accession to the EU. From 1990 onwards, Poland 
has significantly improved its self-sufficiency in milk production, especially since EU 
accession. In 2010, the self-sufficiency ratio (SSR), as well as the degree of satisfying 
domestic consumption by domestic production (SSRII) decreased due to the slower growth 
rate of production (by 3%) in comparison to the growth rate of domestic use, including 
consumption. The abolition of milk quotas favours the development of milk production 
in the country and the improvement of self-sufficiency levels. Poland is self-sufficient in 
milk, the internal market remaining to be the main direction of production.

BIBLIOGRAPHY

FAO. 1999. Implications of economic policy for food security: a training manual, http://www.fao.
org/docrep/004/x3936e/x3936e03.htm, access: 19.02.2019.

FAO. 2001. Food balance sheets. A handbook, http://www.fao.org/docrep/003/X9892E/ X9892e04.
htm#P3488_107390, access: 19.02.2019.

FAO. 2009. The State Of Food Insecurity In The World 2009. Economic crises – impacts and les-
sons learned, http://www.fao.org/3/a-i0876e.pdf, access: 19.02.2019.

Gornowicz Mirosław. 2003. Polskie mleczarstwo w aspekcie konkurencyjności na jednolitym 
rynku UE (Polish dairy industry in terms of competitiveness on the EU market). Olsztyn: 
Wydawnictwo UW-M.

Gulbicka Bożena. 2003. Bezpieczeństwo żywnościowe krajów rozwijających się (Food Security of 
Developing Countries). Warszawa: IERiGŻ-PIB.

GUS (CSO). 2017. Charakterystyka gospodarstw rolnych w 2016 roku (Characteristics of agricul-
tural holdings in 2016). Warszawa: GUS. 

GUS (CSO). 2019. Roczniki statystyczne rolnictwa (Statistical Yearbooks of Agriculture), https://
stat.gov.pl/obszary-tematyczne/roczniki-statystyczne/roczniki-statystyczne/rocznik-statystycz-
ny-rolnictwa-2018,6,12.html, access: 29.02.2019.

IERiGŻ-PIB. 2019. Rynek mleka (Milk Market), https://www.ierigz.waw.pl/publikacje/analizy-
-rynkowe/rynek-mleka, access: 11.03.2019.

Kulikowski Roman. 2013. Produkcja i towarowość rolnictwa w Polsce: przemiany i zróżnicowa-
nia przestrzenne po II wojnie światowej (Production and commodity of agriculture in Poland: 
changes and spatial diversity after World War II). Warszawa: IGiPZ PAN.

Kwasek Mariola. 2009. Tendencje w spożyciu żywności w krajach rozwijających się na tle rozwoju 
społeczno-gospodarczego (Trends in food consumption in developing countries against the 
background of socio-economic development). Warszawa: IERiGŻ-PIB.

Małysz Jerzy. 2008. Bezpieczeństwo żywnościowe strategiczną potrzebą ludzkości (Food security 
is a strategic need of humanity). Warszawa: DRUKTUR.

Mikuła Aneta. 2012. Bezpieczeństwo żywnościowe Polski (Food security in Poland). Roczniki 
Ekonomii Rolnictwa i Rozwoju Obszarów Wiejskich 99 (4): 38-48.

Parzonko Andrzej. 2009. Główne czynniki oddziałujące na zmiany ekonomiczno-organizacyjne 
w polskich gospodarstwach mlecznych w latach 1989-2009 (Main factors influence on eco-
nomic-organizational change in Polish milk farms in 1989-2009). Roczniki Nauk Rolniczych. 
Seria G. 96 (3): 225-235.

Parzonko Andrzej. 2013. Globalne, regionalne i lokalne zróżnicowanie produkcji i przetwórstwa 
mleka (Global, regional and local diversification of milk production and processing). Warszawa: 
Wydawnictwo SGGW.

Pawlak Karolina. 2013. Międzynarodowa zdolność konkurencyjna sektora rolno-spożywczego 
krajów Unii Europejskiej (International competitive ability of agri-food sector European Union 
countries). Poznań: Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu.



327STRUCTURAL CHANGES IN THE MILK PRODUCTION SECTOR AND FOOD SECURITY...

Sapa Agnieszka. 2010. Bezpieczeństwo żywnościowe w krajach rozwijających się (Food security 
in the developing countries). Roczniki Ekonomiczne Kujawsko-Pomorskiej Szkoły Wyższej w 
Bydgoszczy 3: 231-244.

Seremak-Bulge Jadwiga. 2005. Rozwój rynku mleczarskiego i zmiany jego funkcjonowania w latach 
1990–2005 (Development of the dairy market and changes in its functioning in 1990-2005). 
Warszawa: IERiGŻ-PIB.

Szajner Piotr. 2009. Perspektywy eksportu polskich produktów mleczarskich w zmieniających się 
uwarunkowaniach (Prospects for the export of Polish dairy products in changing conditions). 
Warszawa: IERiGŻ-PIB.

Sznajder Michał. 1999. Ekonomia mleczarstwa (The economy of dairy). Poznań: Wydawnictwo 
Akademii Rolniczej.

Woś Augustyn. 2004. W poszukiwaniu modelu rozwoju polskiego rolnictwa (In search of a model 
for the development of Polish agriculture). Warszawa:  IERiGŻ-PIB.

Ziętara Wojciech, Marcin Adamski. 2014. Skala produkcji, efektywność i konkurencyjność polskich 
gospodarstw wyspecjalizowanych w produkcji mleka (The scale of production, efficiency and 
competitiveness of Polish farms specialising in milk production). Zagadnienia Ekonomiki 
Rolnej 1 (338): 97-115.

***

ZMIANY STRUKTURALNE W SEKTORZE PRODUKCJI MLEKA  
A BEZPIECZEŃSTWO ŻYWNOŚCIOWE – PRZYPADEK POLSKI

Słowa kluczowe: produkcja mleka, bilans mleka, bezpieczeństwo żywnościowe, 
samowystarczalność żywnościowa

ABSTRAKT

Celem badań było znalezienie odpowiedzi na pytanie, jak zmiany w sektorze produkcji mleka w 
Polsce, które nastąpiły po urynkowieniu gospodarki, wpłynęły na bezpieczeństwo żywnościowe kraju 
w wymiarze samowystarczalności żywnościowej. W ykorzystano bilanse mleka krowiego prezentowane 
przez GUS oraz dane IERiGŻ-PIB, dotyczące rozdysponowania krajowej produkcji mleka. Zastosowano 
analizę porównawczą w czasie, wskaźnikową, opisową i graficzną. Wykorzystane wskaźniki dotyczyły 
towarowości produkcji mleka, samowystarczalności żywnościowej, struktury bilansu mleka. W ciągu kilku 
pierwszych lat transformacji gospodarki nastąpiło załamanie produkcji krajowej mleka. Od roku 2004 
trwa prawie systematyczny wzrost wielkości produkcji przy wcześniejszej ogólnym spadku produkcji. 
Tym procesom towarzyszyły wynikające z przemian transformacji gospodarki zmiany w sektorze 
produkcji mleka. Związane były one z drastycznym zmniejszeniem od 1990 roku liczby gospodarstw 
zajmujących się produkcją mleka, ze spadkiem pogłowia krów mlecznych przy jednoczesnym wzroście 
wydajności mlecznej krów mlecznych. Wzrosła towarowość produkcji mleka. W 2015 roku przychody w 
bilansie mleka wróciły do poziomu z 1991 roku, tj. ponad 14,5 mld l, a w 2017 roku wyniosły 15 mld l.  
Głównym źródłem przychodów mleka jest krajowa produkcja, ale rośnie znacząco wielkość importu. 
Pomimo dynamicznego wzrostu eksportu, podstawowym kierunkiem przeznaczenia mleka jest zużycie 
krajowe. Od 1990 roku poprawiła się samowystarczalność w zakresie produkcji mleka. Zmiany w 
produkcji mleka wpłynęły w istotny sposób na bezpieczeństwo żywnościowe kraju.
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