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ABSTRACT

The purpose of this paper was to determine structural changes in Poland’s dairy industry and assess their
impact on the efficiency of dairies. It was not until the mid-nineties that the process of concentrating milk
processing and the rationalization of its production began in the country. Technical and economical work ef-
ficiency have improved. By also taking the dynamic increase in sales profitability into account, one can draw
some positive conclusions about the intensive management seen within the dairy sector. Dairies should not
only improve their position on the domestic and foreign markets, but also strengthen vertical integration with

milk producers.

Keywords: dairy industry, efficiency, changes, milk market

JEL codes: D24, L10, L66, P10, Q13

INTRODUCTION

Since the transformation of the economy from social-
ist to capitalist, significant restructuring processes
have taken place in the Polish milk market. In the
period 1990-2015, the number of farms involved in
milk production decreased by over 85% (to 265.6
thousand) and the number of dairy cows decreased
by half (to 2.4 million head). Conversely, because
of the systematic increase in average milk yield by
over 71% (to 5.4 thousand litres), milk production in
the country dropped by only 16.4% (to 12.9 billion
litres). Since Poland’s accession to the EU, however,
milk production in the country has grown steadily,
albeit limited by the milk quota system operating un-
til 2015. The level of milk quota negotiated with the
EU by Poland constituted 2/3 of the postulated level.

Therefore, virtually immediately after joining the
EU, attention was paid to the necessity to increase the
insufficient milk quota granted (Smolenski, 2007).
This was essential because it did not allow the full
use of production and processing potential. In addi-
tion, it diminished the price and cost advantages of
the Polish dairy industry (Szajner, 2009). The scale
of farm milk production has grown. The average herd
of cows grew in this period from 2.7 to 9.2 head, and,
currently, almost 28% of the 265.6 thousand farms
have more than 10 milk cows — i.e. over 76% of the
2.4 million dairy cows, in contrast to 20 years earlier
when this represented just 1.7% of the 1,309 thou-
sand farms and 14.7% of a total of 3.4 million dairy
cows (GUS, 2016). What is more, significant changes
occurred in the allocation of the volume of produced
raw material to increase sales, including deliveries to
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dairies. The share of milk produced for sale increased
by almost 27 p.p. to 82.1%. Such changes in milk
production significantly affected the restructuring
process of the dairy industry. In addition, agricultural
cooperatives, including those dealing with dairies,
entered the period of economic transformation as a
developed sector, with significant organizational,
membership and economic potential. In the new sys-
tem, a plan was conceived to restore the cooperatives
to operating within their original mandate in accord-
ance with the theory of cooperative movement — i.e.
one that stressed self-reliance, self-governance, self-
financing — the so-called 3-S. According to the idea
of the cooperative movement, of paramount value
are the interests of the cooperative members-farmers
and co-owners (MacDonald and McBride, 2010) and
there was a desire to return to this. The intention was
to purge the cooperative movement from the distor-
tions of socialist artifice and give co-operatives a
character consistent with the goals and mechanisms
of the market economy. However, there was a col-
lapse of cooperatives as a result, inter alia, of new
regulations that were unfavourable for the industry
(Piekara, 2000). The objective of this work is to ana-
lyse structural changes in Poland’s dairy industry and
assess their impact on the efficiency of dairies.

THEORETICAL BACKGROUND

Representatives of the industry’s economics are not in
agreement as to how the industry should be defined.
Based on the theory of the structure of the industry, it
is assumed that the companies that produce the same
products are grouped in the same industry. According
to A. Marshall, the same industry includes compa-
nies manufacturing products with the same technical
characteristics. Thus, the supply side of the economy
formed the crux of the consideration. Nevertheless,
goods can be substitutes for one another and the same
products can be produced using different technolo-
gies. The concepts of E.H. Chamberlin, J. Robinson,
A. von Stackelberg, L. Abbott, J.S. Bain, and M.E.
Porter were different from those of A. Marshall. They
emphasized the demand side of the economy. They
took the possibilities of substitution between goods
into account and drew attention to customer needs

(Gorynia et al., 2000). The entire industry influences
its participants through its characteristics. These are
features that can be attributed to enterprises such as
efficiency, profitability and structure-organization of
the industry from perfect competition to monopoly,
degree of concentration, life cycle, existence of stra-
tegic groups, industry entry and exit barriers, exist-
ence of balance or imbalance on the respective indus-
try market (Gorynia, 1995). The basic research trends
in the theory of industry include neoclassical theory,
the Austrian school trend, behavioural theories,
managerial theories, new institutional economics and
the evolutionary theory of the industry. In the neo-
classical theory, the basis is the general equilibrium
model referring to the situation of the perfect market.
The main core of the theories originating from the
Austrian school is the conviction of continuous vari-
ability of the economic system, which is why studies
of various types of competitive processes are very
popular within this school. The distinctive feature
of the behavioural trend is the vision of a company
made up of many individuals with diverse, opposing
goals, making decisions in conditions of uncertainty
and characterized by limited rationality. The manage-
rial theories perceive the company as a coalition of
various interest groups with conflicting goals. The
new institutional economy includes, among others
the theory of transaction costs, agency theory, theory
of property rights. In evolutionary economics, the
foundations refer to the theory of Schumpeter, treat-
ing innovation as the main driving force behind the
processes in the industry (Gorynia et al., 2000).

If the industry is identified with, for example, a
group of companies offering substitutes then they are
certainly competing companies, and thus interacting
with each other through the use of competitive strate-
gies. Two basic types of interactions between indus-
try players are competitive struggle and cooperation.
The structure and concentration in the industry shape
the intensity of competitive and cooperative proc-
esses in the industry. The number and strength of in-
dividual entities forming the industry determine the
price decisions of individual enterprises (Jankowska,
2002). Within the framework of the Chicago school
there is a model based on the efficient structure hy-
pothesis (ESH). This determines the positive impact
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of the concentration on the results of enterprises. In
contrast to the Harvard school, there is another expla-
nation for this phenomenon. According to the ESH
theory, the more effective companies have greater
market power and therefore achieve higher profits
(Kraciuk, 2008).

The change of the economic and political system
in Poland in 1989 led to the emergence of the phenom-
enon of competition. The main direction of develop-
ment on the competitive market for the dairy industry
in the country is its concentration. The concentration
process in milk processing was already postulated by
experts over 20 years ago. It was pointed out that it
had taken place in other European countries between
1950 and 1970, bringing positive results. The benefits
of concentration concern the production, organiza-
tional, financial, marketing and distribution spheres
of the dairy (Zalewski, 2000). The experience of
many countries indicates, however, that the concen-
tration of processing cannot be made quickly if there
is a lack of capital, infrastructure and an appropriate
scale of milk production (Sznajder, 1999).

MATERIALS AND METHODS

This work uses data from the Institute of Agricultural
and Food Economics-National Research Institute
(IAFE-NRI) as presented for individual years in the
Milk Market magazine. Moreover, it utilizes Central
Statistical Office (CSO) data. In addition, data on the
largest dairies in Poland from their websites were
used.

The net return on sales ratio (ROS) was employed
to analyse the efficiency of the dairy. As the most
synthetic indicator of sales profitability, this covers
the result of the entirety of an industry’s operations as
expressed in net result (net profit) and sales revenues
(Bednarski, 1997). Other indicators used in assessing
the efficiency of management in the dairy industry
are the figures for technical labour productivity and
economic labour productivity. The classic index of
labour productivity — i.e. work efficiency — reveals
production per hour of work (Hall and Taylor, 2000).
The article proposes to assess the statistical efficien-
cy of the employee via the amount of work done (in
the case of the dairy industry, it will be expressed as

volume of processed milk produced) and in the de-
velopment of sales revenues.

Technical labour productivity (TLP) =

_ Amount of processed milk

Number of employees

Economical labour productivity (ELP) =

Sales revenues

 Number of employees

Research into Poland’s dairy industry (dairy co-
operatives) confirms the positive impact of the dairy
operation scale and work efficiency on the financial
outcome (Pietrzak, 2006). Intensive management is
based on achieving revenue and profit growth through
effective technical and organizational progress (Bed-
narski, 1997). A simplified investment rate (I) was
used to assess the degree of investment. It is the rela-
tion of the value of capital expenditures, the purpose
of which is primarily to create new fixed assets or
to improve the existing, to the value of depreciation
— i.e. the cost related to gradual wear of fixed and
intangible assets (Drozdz, 2016). The concentration
ratio (CR) indicator was used as the basic indicator of
market concentration, showing the percentage share
of the largest suppliers in the selected category that
characterizes the market (Kraciuk, 2008).

RESULTS AND DISCUSSION

In 1990, cooperatives were the only entities on the
milk market, although after a few years they consti-
tuted 90% of all entities in the dairy industry and held
a 86% share in milk purchases. Furthermore, as the
decade unfolded, employment was significantly re-
duced by 30% to over 56 thousand people (Table 1).
The new act of 1990 on cooperatives deprived them,
by liquidation of hitherto existing cooperative unions
and the prohibition of creating new ones, of support
in terms of organizational, economic and legal coun-
selling, professional auditing, their own press and
centres of personnel improvement. This led to errors
in the cooperative’s activity. In turn, helplessness
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brought about limitation of activity and loss or sale of
assets for current needs (Boczar, Szelazek and Wala,
1993). In addition, dairy co-operatives no longer
received state subsidies, so they did not have any
current assets. The aforementioned, allied with high
inflation and a high interest rate on loans, created an
extremely difficult financial situation (Gornowicz,
2003; Brzozowski, 2003; Brodzinski, 2005). The
cooperative dairy industry’s financial health deterio-
rated until about 1995 as a result of the decrease in
the use of processing capacity (down to 50-60% of
the total in 1995). The reasons for the low utilization
of production capacity were, among others, that the
decrease in real incomes of the population caused a
drop in demand for dairy products. There were prob-
lems with the availability of raw material (Sarnecki,
2004). Dairy cooperatives lacked their own capital for
the modernization of obsolete machine parks which
had depreciated, were energy and capital-intensive,
thus deepening the technical and technological gap
(Zalewski, 2000).

There was a significant decentralization of the
milk processing industry (Table 1) as measured by
the average milk processing level per dairy (down to
about 18 million litres). The reason was a drop in the
volume of purchased and processed milk (by 38%).
The liberalization of the market meant that within

two years there were, albeit in the short-term, 70 new
dairies, mostly small private entities and companies,
which were often organized on the basis of declining
cooperatives. In the difficult macroeconomic condi-
tions, unfortunately, the dairies generated negative
sales profitability. Since the late 1990s, restructur-
ing processes in the milk processing segment have
accelerated significantly. The concentration of milk
processing and rationalization of its production struc-
tures is evidenced by the decrease in the number of
dairies and in the employment figures. The moderni-
zation of processing plants also followed, and is indi-
cated by the high investment rate (Table 1).

Dairy companies eventually modernized the milk
purchase organization, financed the farmers’ pur-
chase of milk cooling and milking equipment, pro-
vided milking hygiene consultancy, covered the costs
of farmers’ cooperation with veterinary surgeons, and
applied price bonuses (up to 40%) for highest qual-
ity of milk. Launching the production of new dairy
products, improving the quality of products produced
so far, raising veterinary and environmental standards
required increased investment. A stimulus for invest-
ment growth was created by preferential loans for the
restructuring of the dairy sector from the state budg-
et (Seremak-Bulge, 2005). With such investments,
Poland’s dairy industry perceived the possibility of

Table 1. Changes in milk processing in Poland in selected years

Specification 1990 1995 2000 2005 2010 2015
Number of dairies 348 336 324 265 205 177
Share of entities from the cooperative sector (%) 100.00 | 90.18 82.41 80.75 72.68 67.80
Share of co-operatives in milk purchase (%) 100.00 | 85.90 76.42 74.88 71.26 68.66
Number of employees 80700 | 56300 | 50400 | 39300 | 34870 | 32238
Average milk volume processed by a dairy (million litres) | 28.24 18.03 20.02 31.55 42.56 59.64
TLP (million litres) 0.12 0.11 0.13 0.21 0.25 0.33
Average sales of dairy products by a dairy (USD million) - 7.05 8.83 22.05 37.37 40.33
ELP (USD million) - 0.04 0.06 0.15 0.22 0.22
ROS (%) - -0.29 0.1 1.65 2.21 1.31
I - 2.23 1.56 1.48 1.34 1.35
Source: own study based on IAFE-NRI data.
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producing products that would compete with those
imported, and began to recognize fully the need to
penetrate external markets. Hence, Poland’s dairy
industry had to adapt their product range to chang-
ing consumer preferences. The demand for products
with a higher degree of processing, functionality and
convenience in packaging increased. In addition, the
modernization of plants brought about improvements
in the efficiency of their operation. The increase in
milk production is considered one of the most impor-
tant factors leading to a reduction in production costs
and the improved competitiveness of milk production
and its processing in the Polish market and in that of
the EU (Sznajder, 1999; Parzonko, 2013).

Modern machines and equipment have led to,
since 1995, an increase in the average amount of milk
processed by a typical dairy plant site by a factor of
3.3, while technical performance also increased 3-fold
(Table 1). The reason for such figures was not only a
decrease in the number of dairies (by 47%) and a re-
duction in employment (by 43%), but also an increase
in the volume of raw materials processed by the sec-
tor (by 75% to 10.56 billion litres). But the technical
efficiency of dairies in Poland is still 3—4 times lower
than in Germany or Sweden and a dozen or so times
smaller than in the Netherlands (Zuba-Ciszewska,
2015b). Owing to increase technical productivity, the
value of sales in this period also increased dynami-
cally (by USD 4.8 billion to over USD 7 billion), and
thus the economic efficiency of dairies and dairy em-
ployees was even enhanced to a greater extent than by
technical efficiency (more than 5 times). Export sales
also had a significant impact on the increase in rev-
enues in milk processing, especially after 2005. Cur-
rently, they generate over 15% of all sales revenues,
and their value in 2015 amounted to USD 1.8 billion
—1.e. 0.7 billion more than in 2005. By also taking the
dynamic increase in sales profitability into account,
one can make some positive conclusions about the
intensive management seen within the dairy sector.
The concentration of milk production in Poland will
continue to grow due to the increase in milk produc-
tion, and is determined by the national increase in
demand for dairy products (Adamski and Zigtara,
2014). Research indicates that further processes of
concentrating milk processing are necessary due to

the high rate of concentration changes in milk pro-
duction (Kapusta, 2011), and the related technologi-
cal progress. These provide an opportunity for further
development of the dairy sector in the country (Ser-
emak-Bulge, 2013). Very important in this process is
intellectual capital, its decides about the efficiency
in how dairies use their resources (Zuba-Ciszewska
and Kijek, 2016). Further concentration of the indus-
try is also driven because of the increased export op-
portunities for Polish dairy products (Szajner, 2009).
The share of final consumer products (yoghurts, milk
beverages, cheese, butter and ice cream) in the export
commodity structure in 2016 amounted to 56%, i.e.
20.2 p.p. more than in 2006. In the context of using
production resources and processing the scale effects
that determine efficiency, further concentration may
improve this relatively small proportion of consumer
products in the export structure. It is also worth not-
ing that the concentration results in dairies are diver-
sified due to their scale of production and the type of
product (Zuba-Ciszewska, 2015b).

In 2015, 241 dairies were involved in the process-
ing of milk in the country, including 177 employing
more than 10 people. Cooperatives play an important
role in the milk market because they account for al-
most 61% of all dairy plants (Sznajder, 2016). There
are at least several dairies in each region. However,
their clear concentration can be seen in the belt stretch-
ing from the south-west to central Poland voivode-
ships, and further down to the three voivodships in
the east of the country (Lublin Voivodship, Podlasie,
Warmia and Mazury). Over 88% of the dairies are
located in these 10 regions. Almost all regions with a
high number of dairies have a good raw material base
(apart from the Silesian and Lesser Poland voivod-
ships). And three of the voivodships (Masovia, Pod-
lasie, Greater Poland) are responsible for almost
55% of the volume of milk produced in the country.
Dairy cooperatives are concentrated in regions with
a large or very large overall number of dairy plants.
This confirms the crucial role of cooperatives in the
Polish dairy industry, strengthened by experience and
a longstanding tradition (over one hundred years).
Research shows that domestic dairies, especially
dairy cooperatives, are still an important link in the
regional dairy chain (Zuba-Ciszewska, 2018). They
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form a local food system delivering products mainly
to consumers in the country.

An example of the progressive consolidation of the
dairy industry are the two largest dairies in the coun-
try (Mlekovita Dairy Cooperative and Mlekpol Dairy
Cooperative), both based in the Podlasie Voivodship.
For more than ten years now, these cooperatives have
united in their structure further dairies from various
regions of the country, sometimes those experiencing
financial problems. They use the existing production
potential (such as, for example, specific production
lines), invest in a new plant and sometimes limit the
product range to increase the size of production. Cur-
rently, they have almost 30 plants with over 25 thou-
sand farmers delivering milk. Both dairy cooperatives
have a high share in the purchase and processing of
milk, which is confirmed by the value of their CR, in-
dex on the milk processing market. For 2004, this in-
dex was 18% and for 2018 it was already 38%. Both
entities have a stable source of financing —i.e. a high
share of their own equity, while implementing differ-
ent strategies for its development (Zuba-Ciszewska,
2015a). In central Poland there are several signifi-
cant dairy groups that have plants in other provinces
(LACPOL has 10 plants, POLMLEK 6, and OSM
Lowicz 4). Many foreign concerns are withdrawing
from the domestic milk market or some of its seg-
ments — e.g. in 2016, Danone liquidated its plant in
Warsaw, and Zott closed one in Raciborz. Mlekovita
bought the Baranéw factory from Hochland, Polm-
lek took over the dairies from the Dutch Friesen in
Mtawa, the Austrian Dr. Oetker in Makéw Mazow-
iecki and from the Danish Arla Foods in Goscin. The
market of dairy products in the country is character-
ized by the phenomenon of consumer ethnocentrism
(Grzes, 2014), which turns out to be a market entry
barrier. Due to the concentration of the dairy industry
by dairy groups, including mainly cooperative ones,
the synergy effect is not only improving their compet-
itive position on the market, but also increasing the
range of consumer products and strengthening the al-
ready strong image of Polish brands of food products
among the consumers. For example, SM Mlekovita
offers a thousand different dairy products.

Dairies focusing not only on the growth of produc-
tion, but on the increase of added value provided by

highly processed products. Thus, there were signifi-
cant changes in the production structure, leading to
better, more profitable use of the processed material.
The production structure witnessed an increased share
of ripening rennet cheese, cottage cheese, processed
cheese, cream and yogurt, ice cream and milk drinks.
This process intensified over time. In the period be-
tween 1991-2015, the production of highly processed
products grew systematically. The most dynamic was
in the production of milk beverages (with an almost
11-fold increase to 717,000 tonnes), ice cream (9-fold
to 265,000 tonnes), processed cheese (over 5-fold to
78 thousand tonnes) and ripening cheeses (almost
3-fold to 310,000 tonnes). In the case of basic prod-
ucts such as cottage cheese and cream, the increase
was also systematic but smaller (2.6 and 2.3 times).
Butter production, after a sudden collapse in the early
1990s (by 1/3), among others due to the negative ad-
vertising by the margarine industry, finally returned to
the level of 25 years previous (191 thousand tonnes)
in 2015. Polish dairies, similar to those from other
countries, are trying to offer more processed products
(MacDonald et al., 2010).

CONCLUSIONS

The article pointed out that the concentration of milk
processing and the rationalization of its production
structures has positively influenced the efficiency of
dairies. Therefore, it is one of the directions for im-
proving the economic results in this sector. There are
two dairy cooperatives on the Polish milk process-
ing market, which have a high and growing share
in milk processing. Nevertheless, there is room for
further consolidation of the sector, although some-
times it may face barriers of a non-economic nature,
such as the management of the dairy being reluc-
tant to lose independence. However, the benefits of
increased sales, improved technical and economic
performance confirm the justification for structural
changes in the dairy industry. Dairies should not
only improve their position on the domestic and
foreign markets, but also strengthen vertical inte-
gration with milk producers supplying raw material
often being the co-owners of dairies, as members of
the cooperative.
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