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CONSUMPTION TRENDS

OF MILK AND DAIRY
PRODUCTS IN SLOVAKIA
AND ITS COMPARISON

WITH OTHER V4 COUNTRIES

Abstract

Milk consumption is a very important part of consumers’ daily diet due to its positive
health effect. The purpose of the paper is to evaluate the market of milk and dairy
products. The paper analyzes the development of milk consumption in V4 countries,
which was described by using regression functions. The data were obtained from the
statistical offices of chosen countries. Based on the achieved results it was found that
in Slovakia and Hungary milk consumption is very low, but in the Czech Republic and
Poland consumption is recorded in the range of reccommended doses and is sufficient.
Looking to the future, based on the described trend of consumption, it is possible to
assume that the situation in the Slovak Republic will be accompanied by unfavorable
developments and in comparison with other V4 countries, Slovakia will consume the
least milk and dairy products per capita. Moreover, a questionnaire survey orientated
on the level of milk consumption and consumer behavior was conducted on the sam-
ple of 518 respondents. Average Slovak consumers consume daily 1 glass of milk, 20
g of cheese, 70 g of curds, and 250 g of sour-milk or other dairy product. Depending
on the level of consumption, 3 consumer segments were defined for which different
consumer behavior was identified, especially in the issue of factor assessment. In gen-
eral, however, it is concluded that the quality and price of milk and dairy products are
crucial for consumers to make their choice.

Keywords consumer, factors affecting consumption, food demand,

recommended doses, regression, segmentation
JEL Classification

INTRODUCTION

Milk and dairy products can be included among the basic food groups
that are consumed by households in Slovakia as well as within other
V4 countries. The necessity of milk consumption can be seen in the
positive health effects, especially in the possibility of preventing os-
teoporosis. At present, great emphasis is placed on the lifestyle of con-
sumers and constant changes have a positive effect on increasing dairy
products consumption, especially with added value, mainly sour-milk
products and acidophilic dairy products. In connection with the cur-
rent situation resulting from the pandemic of the COVID-19, milk
consumption is becoming vital, as it has been shown to have positive
effects on consumers’ immunity and its strengthening. Thus, it is es-
sential to constantly educate and inform consumers about the neces-
sity of consumption. Positive effects of milk and dairy products be-
come a prerequisite for regular consumption. However, Slovakia has
recorded low milk consumption compared to the recommended doses,
and in comparison with other countries, the situation in Slovakia is
not satisfying. Moreover, in comparison with other countries, the situ-
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ation in Slovakia is alarming and at present, there are not elaborated scientific studies that concern the
given issue. The paper points out the development of milk consumption in the period from 1990 to 2019
in Slovakia with the emphasis on comparison with other V4 countries and examines the profile of con-
sumers classified into segments depending on the level of consumption.

1. LITERATURE REVIEW

Milk takes an irreplaceable place in human nutri-
tion in the long run, as confirmed by Maitah and
Smutka (2012), Visioli and Strata (2014), Kubicova
et al. (2019), Gorska-Warsewicz et al. (2019),
Kharin (2019), and Janeckd et al. (2019). However,
in the case of a child consumer, milk is an es-
sential food for healthy development and growth
(Rozenbergetal., 2016; Dror & Allen, 2014; Z4kova
Kroupovi et al., 2020).

Milk has irreplaceable importance due to its bio-
logical value. Milk and dairy products are charac-
terized by their balanced composition and a wide
range of components that are essential for proper
and preventive nutrition (Pereira, 2014). Milk be-
longs to complex foods due to its nutritional value
and rich content of vitamins and minerals (Nicklas
et al., 2009; Finete et al., 2013; Guetouache et al.,
2014; Kerestes, 2016). These nutritional sources
can make a significant contribution to food safety
and consumer health (Garcia et al., 2019).

The main positive effects of milk and dairy prod-
ucts consumption are resulting from the individ-
ual components, which are shown in Table Al
(Appendix A).

The most important component is milk protein
(Kala et al., 2019) that has a positive effect on
the construction of the organism, as well as on
the provision of basic life functions. This may be
due in particular to the content of amino acids
(Kanwar et al., 2009), which can have a positive
impact on eliminating the negative effects of mal-
nutrition (Michaelsen et al., 2011). The beneficial
effect of milk proteins on blood pressure has also
been demonstrated (Pfeuffer & Watzl, 2018). Lack
of protein in the diet can cause significant bone
deterioration and osteoporosis (Bonjour, 2005;
Prentice, 2014).

Another component is milk fat, which is a key
energy source (Guetouache et al., 2014) and con-

http://dx.doi.org/10.21511/im.17(3).2021.05

tains certain components having functional sig-
nificance (Gasmalla et al., 2017). Milk fat is im-
portant during the absorption of A, D, E, and K
vitamins. Vitamins soluble in milk fat are very
significant because they have antioxidant prop-
erties, thus also acting against viruses and bac-
teria (Krol et al., 2020). Carbohydrates can be
considered as another milk component. The pri-
mary component of carbohydrates is milk sug-
ar (lactose), which is mainly attributed to energy
(Gambelli, 2017).

Minerals are another important component.
Calcium and phosphorus are significantly in-
volved in the growth of bones and teeth, espe-
cially the children ones (Gorska-Warsewicz et
al., 2019; Thorning et al., 2016; Rizzoli, 2014), but
have favorable effects on the metabolic processes
(Gasmalla et al., 2017). Magnesium is an impor-
tant mineral that has a key role in various pro-
cesses of a physiological character. Iron and cop-
per can be included among other minerals that
have a beneficial impact on health (Zamberlin et
al., 2012).

The next component is vitamins, especially vi-
tamin D, which has a beneficial effect on the
bones and prevent osteoporosis (Gasmalla et
al., 2017), protect the body against high blood
pressure (Moore et al., 2005), and prevent over-
weight (Thorning et al., 2016; Zemel et al., 2004).
Vitamin D also helps in the treatment of disor-
ders such as fibromyalgia, diabetes, sclerosis, and
rheumatoid arthritis (Jesus et al., 2013).

Based on the proven positive effects, it can be stat-
ed that the consumption of milk and dairy prod-
ucts brings beneficial health impacts to consum-
ers of all ages. Nowadays, consumers increasingly
focus on value-added products and look for fer-
mented dairy products, such as acidophilic milk,
buttermilk, kefir, or probiotic dairy products
(Muehlho et al., 2013). The mentioned products
can be classified as functional foods (Smutka et
al., 2016) and have become very popular among
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consumers, mainly consumers with special con-
sumption habits (Gasmalla et al., 2017; Dzupina
et al., 2016; Polakevicova, 2015). Milk and dairy
products consumption is significantly influenced
by the use of a wide range of distribution chan-
nels and milk is currently available in every gro-
cery, as well as in health food stores, food stores
aimed to milk and dairy products and moreover
milk is also distributed by other ways, such as
vending machines. Other marketing tools, which
are applied by producers and sellers, also play a
significant role in milk and dairy products con-
sumption, and marketing communication tools
are mostly used (Bielik et al., 2020; Krivosikova
et al., 2019; Horska et al., 2020; Kubicovd et al.,
2019; Nagyova et al., 2020).

2. AIMS

The main aim of the paper is to evaluate the cur-
rent situation in the market of milk and dairy
products. The aim was divided into two sub-aims.
The first one is to examine the development of milk
and dairy products consumption in Slovakia and
compare these values with other countries of the
Visegrad Group. The second one is to identify con-
sumer behavior on the milk market of Slovakia,
define the segments of milk and dairy products
consumers, as well as to examine key factors af-
fecting the level of consumption.

To fulfill aims the following statistical hypotheses
were formulated:

o there exist different segments depending on
the level of consumption;

e Slovak consumers rank the reasons for low
consumption differently;

o there are differences between consumers in
individual segments depending on demo-
graphic characteristics;

o there is a relationship between the key reason
for consumption and consumer segments;

o there are differences in factors determin-

ing the level of consumption in the various
segments.

58

3. METHODOLOGY

Secondary data were necessary for processing
the development of milk and dairy products con-
sumption in the countries of the Visegrad Group.
Data were obtained from the statistical offices of
the Slovak Republic, the Czech Republic, Hungary,
and Poland, and became the basis for examining
the development of the consumption trend. The
consumption trend was described by regression
functions (linear, quadratic, cubic, and quantic
functions) and forecasted until 2022.

Linear function is expressed by the formula (1)

yvi=p+Bx +e, i=12, ..,n (1)

Quadratic function is expressed the formula (2)

=B +Bx+Bx’+e, i=12, ..,n. (2
Cubic function is expressed by the formula (3)
Vi = By B+ Box” + 3)

+px’ +e, i=1,2, ..., n

Quantic function is expressed by the formula (4)

2 3
Vi =B+ Bx + Byx” + Bix +
+Bx +e, =12, ...,n,

)

where y - i-th observed value of the explained
variable; B, B, — unknown parameters of the re-
gression model, x, - i-th value of the explanatory
variable, g - number of observations.

Mathematical methods and calculation of the coef-
ficient k were used in the processing of secondary

data.
k="Jk, ky-....-k,.

Primary data were necessary for finding the con-
sumer behavior in the milk market and for iden-
tifying consumer segments according to the level
of milk and dairy products consumption. Primary
data were obtained from the consumer survey re-
alized by the questionnaire on the sample of 518
Slovak consumers in 2018. To obtain relevant da-
ta Slovak consumers were interviewed by an elec-
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tronic form and the survey was conducted by the
snowball sampling method. The structure of re-
spondents involved in the survey is stated in Table
A2 (Appendix A).

The collected data on daily consumption of milk,
cheese, cottage cheese, cream, yogurt, and other
sour-milk products were converted to the annu-
al consumption of individual dairy foods in kilo-
grams. Then it was compared with the annual
recommended consumption. The obtained data
became a prerequisite for creating consumer seg-
mentation. The data from the questionnaire were
processed by using Microsoft Excel and assessed
by such statistical programs as IBM SPSS and XL
Stat. The established hypotheses were tested by
using the Chi-square contingency test, Friedman
test, and Nemenyi method, as well as using mul-
tidimensional statistical methods, namely two-
step cluster analysis, and Categorical Principal
Component Analysis (CATPCA).

4. RESULTS AND DISCUSSION

In the long period, the consumption of milk and
dairy products in Slovakia is characterized by a
declining trend, but in recent years there has seen
a gradual increase and the current level of con-
sumption reaches the level of 1993. It is important
to emphasize that it still does not meet products
at the level of recommended doses (209-240 kg).
This level was reached only in the first two ob-
served years. Developments in consumption were
accompanied by a slight upward trend and ranged
from 152.4 kg and 226.3 kg per capita and year,
which implies an average decrease of 0.93% (k’ =
0.009907). A rapid decrease in consumption was
recorded in 1992 and 1993. Since then, consump-
tion has gradually decreased and the lowest level
of consumption in the last 30 years was recorded
in 2006 when the average consumption per Slovak
consumer was 152.4 kg. The largest increase in
consumption was recorded in 2010 when the con-
sumption increased to 162.8 kg, which meant an
increase of 9 kg compared to 2009. Since 2011, the
goal was to increase consumption, but despite ef-
forts, consumption is currently only 172.8 kg and
lags behind the recommended dose interval by ap-
proximately 21.5%. To describe the development
trend of the total milk consumption in Slovakia, a

http://dx.doi.org/10.21511/im.17(3).2021.05
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cubic function (6) with the following parameters
was chosen

q,=2255-12259 -1+
+0.636-1> —0.0095-1°,
R>=0.8367.

6)

In the dependence of this function, it was assumed
with a view to the future of three years that the
milk consumption would reach approximately the
same level as at present without significant fluctu-
ations. Annual milk and dairy products consump-
tion may increase slightly, but by 2022 it will still
be around 170 kg per consumer, thus not meeting
the level of recommended doses. If these precon-
ditions are met, Slovakia will achieve the worst re-
sults in consumption within the V4 countries.

The situation in the Czech Republic with the de-
velopment of milk and dairy consumption was
more favorable and Czech consumers on aver-
age consumed the largest quantities of milk and
dairy products compared to consumers within
the V4 countries. In the long run, however, there
is a gradual declining trend in consumption, as
evidenced by the average annual decline of 0.1%
per year in the period 1990-2019. In 1990, annual
consumption was recorded at 256.1 kg per Czech
consumer, which represented the highest achieved
value in the period. Subsequently, the annual con-
sumption decreased until 1995, when it reached
a level of only 187.8 kg, which lagged consump-
tion by almost 15% in comparison with the rec-
ommended doses. Since 1996, consumption has
gradually increased and since 2000, consumption
has been recorded in the range of recommended
doses. In recent years, the positive developments
in consumption are largely contributed to support
programs, which have a strong positive impact on
consumption (comparing to Slovakia), and cur-
rent annual consumption is 249.0 kg per capita.
The consumption trend in the Czech Republic was
described through the quintic function (7), which
acquires the parameters

q,=301.36-45.853-1+6.3979 1" —

~0.3573-£ +0.0088-¢* —0.00008-£° , (7)
R>=0.9397.

Based on the stated function, favorable develop-
ment in the consumption by Czech consumers
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with a view to 2022 could be estimated. In the next
three years, consumption is likely to increase to
the level reached at the beginning of the reference
period, significantly exceeding the recommended
dose range.

Poland is another country that was monitored and
compared. In comparison with Slovakia, it can be
stated that the level of consumption in the first ob-
served year in the period from 1990 to 2018 was
approximately the same, while in Poland the re-
corded consumption was 231.6 kg, which exceed-
ed recommended doses. However, in the follow-
ing years, the annual consumption gradually de-
creased and in 2005 reached a level of only 178.2
kg per Polish consumer and lagged by almost
20.0% compared to the recommended doses. The
situation has gradually started to improve since
2006 and has been growing until now. It can be
declared that since 2013, the average consumption
of milk and dairy products in Poland has been
in the range of recommended doses. In 2018, the
consumption of milk and dairy products was re-
corded at the level of 227.6 kg per capita, which
exceeds the recommended doses by almost 4%.
From a long-term perspective, it can be concluded
that the consumption is relatively constant, as evi-
denced by an average annual decline of only 0.06%,
but in the last 30 years accompanied by fluctua-
tions in the form of a relatively significant decline
in the race. Over the last 10 years, it is possible to
record a growing trend in consumption. Based on
the data, the consumption trend in Poland was ex-
pressed by a quadratic function (8) with the fol-
lowing parameters

q, =235.04—-6.8699-t+0.2357 -1,
R>=0.8991.

)

With a view to 2022, it is possible to assume a pos-
itive development in the consumption of milk and
dairy products by Polish consumers based on the
presented function. It is probable that if consump-
tion develops at a pace as in the last 7 years, con-
sumption can reach a level of more than 250 kg
per capita and year, which will approach the level
registered in the Czech Republic.

The last country to be addressed for comparison

of milk consumption in the period 1990-2018 is
Hungary. Based on the development of consump-
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tion, it can be stated that Hungary achieved the
worst results in consumption per capita. In any of
the observed years, the consumption did not ful-
fill recommended doses. The highest consump-
tion was recorded in 1990 and annual consump-
tion was recorded at a level of only 169.9 kg per
Hungarian consumer. Since then, it has been pos-
sible to state a fluctuating course in consumption
with an average annual decrease of 0.08%. The
lowest annual consumption was recorded in 1995
at a level of 132.1 kg, which represented only 60%
of the recommended doses. Since that time, the
consumption with slight fluctuations increased
gradually and now reached a level comparable
with the beginning of the reporting period. In
2018, consumption was recorded at 166.2 kg, but
compared to the recommended doses it is still lag-
ging by almost 25%. It is important to note that
since 2004, consumption in Hungary has been at
approximately the same level as in Slovakia. The
consumption trend in Hungary was expressed
through the quintic function (9), which acquires
the parameters (4)

g, =192.54-20.694-¢+2.9313-¢* —

-0.1715-£° +0.0044-t* —0.00004 -,
R?=10.5509.

©)

Come out the above function, with a view to 2022,
it is possible to assume a favorable pace of devel-
opment of consumption in Hungary. It is assumed
that the consumption will increase, and in 2022 it
could reach the highest level since 1990. However,
annual consumption at around 180 kg per capita
will still not meet recommended doses (Figure 1).

Thus, it can be concluded that the situation in the
Slovak Republic is unfavorable in comparison with
the V4 countries, and with a view to the future, it is
possible to assume the least positive development
among V4 countries. From Figure 2, it is possible
to identify the main trends on the Slovak dairy
market related to the consumption development
and their comparison with the recommended dos-
es. It can be stated that in the last 30 years the con-
sumption has decreased, while in 1990 it exceed-
ed the recommended amount, in 2019 it lagged by
more than 20%. The negative development trend
was mainly due to drinking milk, which in 2019
reached more than 20% overconsumption, while
in 2019 up to 51% under consumption was record-

http://dx.doi.org/10.21511/im.17(3).2021.05
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Source: Statistical Office of the Slovak Republic (2020), Statistical Office of the Czech
Republic (2021), Hungarian Central Statistical Office (2020), Statistics Poland (2021).

300

=0
E g 250 ——Hungary
o O
c g 200
52 Poland
a3 i
e 3 150 Czech Republic
S ©
o O .
s 5 100 Slovak Republic
oz
Y] 50 Recommended consumption
o O
2 0
<>E © O N < O 0 O N & O 0 O N < O 0 O N

QO OO OO O OO O O O O O o d d o o N

a OO OO O O) O O O O O O O o o o o o

R A S o B o R o B I o VAR o VA & VR 0 U 0 VI o VI o NI o N I o N I o N I )

Year

Figure 1. Comparison of the average total consumption of milk and dairy products in the Slovak
Republic, the Czech Republic, Poland, and Hungary — per capita and year in kg

ed. Despite this, the unfavorable development of
consumption was positively affected by the grow-
ing consumption of cheese and sour-milk prod-
ucts. Although the situation is gradually improv-
ing, the cumulative consumption of milk and
dairy products is at a lower level than in the past.
Favorable developments could be affected by in-
creasing consumer disposable income, which is
conditional in particular on the purchase of val-
ue-added dairy products, consumer awareness of
the need to consume milk and dairy products, and
an expanding range of dairy products. The dairy
market can also be significantly affected by the
growing consumption of high value-added dairy
products, which are healthy and functional foods.
It is also necessary to highlight aspects that may
slow down the growing trend in consumption.
These are, in particular, the rising consumer prices
and the effects on consumers’ disposable income
resulting from the current situation caused by the

Sour-milk and other dairy products
Curds

Cheese

Milk

Milk and dairy products - Total

-80%  -60%

-30.6%

-51.1% e —

-40%

COVID-19. Other determinants influencing the
negative development are the lack of information,
or the expansion of the vegan way of life, and the
preference for milk of plant origin.

As a result, the reasons for lower milk and dairy
products consumption in Slovakia were found,
in comparison with the recommended doses,
and thus in comparison with the past, when
a sufficiently high consumption of the mon-
itored food group. Consumers were asked to
rank 5 reasons for low milk consumption, with
1 being the most significant reason and 5 - the
least significant reason. According to the re-
sults, it can be stated that consumers consider
the higher price of these products compared to
disposable income and lower product quality to
be key reasons for low consumption. Based on
the Friedman test (p-value = < 0.001), the ex-
istence of differences in the assessment of key

Source: Statistical Office of the Slovak Republic (2020).
13.8% pmmm
I

-12.5% w— 15.6%

101 e —— 68.1%

e )1.9%

-21.5% —. 2.9%

-20% 0% 20% 40% 60% 80%

m 2019 m1990

Figure 2. Comparison of recommended and real consumption of milk and dairy products in the Slovak
Republic in 1990 and 2019
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Source: Authors’ elaboration.
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Figure 3. Differences in the assessment of the reasons for low consumption of milk and dairy
products

reasons for low consumption was identified. By
applying the Nemenyi method, it is possible to
add that higher prices and lower quality are the
main reasons for low consumption (Group A).
Another reason is the expanded range of sub-
stitute products (Group B) that eliminate con-
sumption of milk and dairy products. The last
group of reasons (Group C) is the lack of con-
sumer information, as well as the claim that
milk contains harmful substances and can cause
negative health effects. Differences in the eval-
uation by Slovak consumers were demonstrated
between the mentioned groups (Figure 3). In ad-
dition, according to Willett and Ludwig (2020),
lactose intolerance limits milk consumption.

Milk and dairy products consumption was al-
so evaluated by Slovak consumers. The results
showed that Slovak consumers are among the con-
sumers of milk and dairy products, as only 0.4%
of consumers do not consume milk and dairy
products. Xu et al. (2019) emphasized that 9% did
not consume milk, further highlighted that more
than 90% of consumers consume this type of food
and 73% of them drink milk and consume dairy
products daily, and 20% of consumers prefer con-
sumption several times a week. This survey aimed
at consumers in the Slovak Republic was also fo-
cused on identifying the amount of consumption
of milk and dairy products, specifically cheeses,
curds, sour milk, and other dairy products. This
was achieved based on detailed recalculations of
portions of individual types of selected food prod-
ucts. Consumers determined the average daily
quantities of milk and dairy products consumed
in portions, which were then converted into kilo-
grams and year (Figure 4).

62

Taking into account these results, it can be de-
clared that milk and dairy products consumption
is at a sufficient level, as 50.4% of consumers re-
port consumption in the range of recommended
doses or even higher. Negative consumption was
recorded by 14.1% of consumers who do not reach
the recommended interval. In terms of distribu-
tion between individual types of dairy products,
it can be stated that drinking milk consumption
is unfavorable and insufficient consumption was
recorded by more than 60% of consumers, which
represents annual consumption of less than 91
kg per capita. A sufficient amount of milk con-
sumption is achieved by only 37.3% of consum-
ers. Another type of dairy product examined was
cheese, in which 94.0% of consumers reached the
recommended dose range, which represents an-
nual consumption of more than 6.9 kg per capita.
A positive trend was also recorded in curds con-
sumption, where more than 65% of consumers
reach the interval of annual recommended doses
at the level of 3.2 kg. Surprisingly, excessive con-
sumption of sour-milk and other dairy products
has been reported in more than 90% of consum-
ers, representing more than 16 kg per capita and
year. Guiné et al. (2020) dealt with the adequacy
of consumption and the results revealed that, for
the whole sample, a huge majority of participants
have low milk consumption (93.8%), low cheese
consumption (93.8% low, and only 5.9% mod-
erate) and consumption of yogurts is again low
(91.5%).

In the context of obtained results can be stated
that the consumers who participated in the ques-
tionnaire showed overall sufficient consumption,
but there is a clear preference for cheese and sour-

http://dx.doi.org/10.21511/im.17(3).2021.05
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Source: Authors’ elaboration.
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Figure 4. Annual consumption of milk and dairy products

milk products, which may be due to product add-
ed value as well higher positive effects on health. It
is possible to note the average daily consumption,
which consists of 1 glass of milk, 20 g of cheese, 70
g of curds, and 250 g of sour-milk product, wheth-
er it be yogurt, probiotic drinks, kefir, or milk rice.
Surveys focusing on consumption levels are cur-
rently absent. Ahmadi Kaliji et al. (2019) reported
yogurts, milk, and cheeses as the most consumed
products. Haas et al. (2019) aimed at the frequency
of milk consumption during one week and it can
be stated that the majority of involved consumers
prefer consumption of milk every week, and the
frequency of consumption was “1-2 times” (30 %),
“3-4 times” (33.5%), and “5-6 times” (19.4%) per
week.

In terms of identified consumption of Slovak con-
sumers involved in the survey according to the
recommended doses, 3 segments were created de-
pending on the level of consumption of milk and
dairy products. The distribution of consumers in
terms of the amount consumed in comparison
with the recommended doses is given in Table A3
(Appendix A).

Sour-milk and other dairy products

The first segment included 34.7% of the total num-
ber of respondents. It can be stated that up to 55%
of consumers in this segment do not achieve con-
sumption of milk and dairy products in terms
of recommended consumption level (Figure 5).
This fact is mainly due to the low consumption
of drinking milk and none of the consumers did
not achieve annual milk consumption of 91 kg.
Consumption, in particular cheese, curds and
sour milk, and other dairy products, is sufficient
for all consumers and contributes significantly to
the total consumption of the food group in ques-
tion. The average consumer in the examined seg-
ment consumes 0.15 1 of milk, 20 g of cheese, 110 g
of cottage cheese, and 280 g of sour-milk or other
dairy product per day.

The second segment represents 25.9% of consum-
ers involved in the consumer survey. This segment
includes up to 98.8% of consumers who reach or
exceed the recommended amount of milk and
dairy consumption (Figure 6). This indicates that
only those consumers who consume a sufficient
amount of drinking milk, cheese, cottage cheese,
and sour-milk products are included in this seg-

Source: Authors’ elaboration.
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Figure 5. Average consumption for segment 1
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Sour-milk and other dairy products
Curds

Cheese

Milk

Milk and dairy products - Total

-200%

-100%

Source: Authors’ elaboration.

I >200%
I >200%
. 42.1%

I 97.9%

I 75.1%

0% 100% 200%

Figure 6. Average consumption for segment 2

ment. 2.2% of consumers who do not reach the in-
terval of the recommended amount at the level of
min. 206 kg could be caused by the fact that only
selected dairy products were examined in more
detail. Products such as butter and cream have not
been taken into account in this case and may rep-
resent a deviation from real consumption, which
lags behind only about 5% of the recommended
doses for the consumers concerned. The average
consumer from this segment consumes 0.5 1 of
milk, 250 g of cheese, 125 g of cottage cheese, and
375 g of sour-milk product per day.

The last segment represents almost 40% of all
consumers involved in the consumer survey, but
up to 76% of them do not achieve the consump-
tion of milk and dairy products at the level of
the recommended dose interval (Figure 7). This
segment is mainly characterized by cheese and
sour-milk products consumption, which brings
consumers from this segment closer to the aver-
age consumer involved in the survey. Most con-
sumers in this segment consume cheese (84.4%)
and sour-milk products (77.5 kg). On the oth-
er hand, consumers have lower consumption
of drinking milk (77.1%) and cottage cheese
(88.5%). The average consumer from the exam-
ined segment consumes 0.2 | of milk, 150 g of

Sour-milk and other dairy products
Curds

Cheese

Milk

Milk and dairy products - Total

-200%

-100%

cheese, 10 g of curds, and 165 g of sour-milk
product per day.

Table A4 (Appendix A) shows the structure of con-
sumers in individual segments in terms of demo-
graphic criteria, which are the basis for describing
segments, and the dependencies between defined
segments based on the applied Chi-square contin-
gency test were identified. Based on the data, it is
possible to define that in all three segments wom-
en predominated as consumers. This also resulted
in non-confirmation of the existence of differenc-
es between segments (p-value = 0.532). In terms of
age, the differences between the segments (p-value
= 0.683) and consumers were also not confirmed,
especially in the case of young people under the
age of 25. Education did not affect the distribu-
tion of respondents in segments (p-value = 0.494)
and consumers were mainly with secondary and
tertiary education. According to the aspect of the
residence, no differences between segments were
identified (p-value = 0.752), but in the second and
third segments urban consumers predominated,
while in the first segment they were rural con-
sumers. There were differences between segments
in the number of household members (p-value =
0.036) and it can be stated that in the third and
first segment more than 60% of consumers were

Source: Authors’ elaboration.

I >200%
H 11.13%
-20.26% .
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-31.15% -

0% 100% 200%

Figure 7. Average consumption for segment 3
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households with 3 or 4 members, while in the
second segment it was 50%. An interesting find-
ing was that in the second segment there was only
1.5% of households with 1 member, but up to 15.8%
of households with at least 5 members. From the
point of view of the economic status, it is possible
to state a similar grouping of consumers in seg-
ments regardless of differences (p-value = 0.337)
and the largest part of consumers was employed.
In terms of household income in which consum-
ers live and respondents’ income, no differences in
segments were identified (p-value = 0.336; p-value
= 0.216) and most consumers live in households
with incomes ranging from EUR 1,000 to EUR
2,000, with their income is in most cases in the
amount of EUR 400 to EUR 1,200 per month.

The results show that the main reasons for con-
sumption among consumers in the first and
second segments are mainly taste, rational di-
et, and nutritional value. Kapaj (2018) empha-
sized that consumers who consider milk to be a
very good source of nutrients are characterized
by higher consumption of milk and dairy prod-
ucts. However, in the third segment, taste, a hab-
it since childhood, and rational diet are decisive
for consumers. In the context of this, statistical
differences between the segments were identified
as demonstrated by the application of the Chi-
square contingency test (p-value = 0.0016) (Table
A5, Appendix A). According to Kurajdova et al.
(2015), taste, health, and utility or usefulness can
be considered as the three most important reasons
that motivate Slovak consumers to buy milk.

As part of the study, key factors that influence the
level of consumer consumption were examined.
Consumers rated selected factors on a scale from 1
to 4, with 1 being the most significant factor and 4
the least significant one.

The hidden relationships between the examined
factors were identified. Based on the obtained re-
sults and the application of Categorical Principal
Component Analysis (CATPCA), three latent com-
ponents were created to determine the level of con-
sumption (Table A6, Appendix A). The first com-
ponent consists of composition, quality, nutritional
data, country of origin, and producer. As these fac-
tors can be considered as determining the quality,
this group of factors can be called a “quality factor”.

http://dx.doi.org/10.21511/im.17(3).2021.05
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The second component is factors such as the pack-
age appearance, product promotion, or package
size. These aspects are considered to be com-
plementary and are often associated with mar-
keting activities. For this reason, this compo-
nent is named as a “factor supporting sales and
consumption.”

The third component is composed of price and du-
rability factors. The link between these two factors
is significant and may determine that the price of
an end-of-life product will be lower than a prod-
uct that has only recently been manufactured and
established in the market. For this reason, this
factor is called a “price vs. cost factor”. Factors af-
fecting the purchase and consumption were also
addressed by Alwis et al. (2009), who stated that
the health aspect, the price level, and the product
availability were identified as the main criteria.
Grebitus et al. (2007) indicated that the key factors
for the decision-making process in milk purchase
are shelf-life, freshness, and price; and the least
important determinants are additional informa-
tion, for example, recipes and nutrition. Boniface
et al. (2012) emphasized that information related
to price is very important for consumers and not-
ed that consumers have to pay more for the high
quality of milk and dairy products. Spicka (2013)
emphasized that with the deteriorating financial
situation, consumers buy cheaper dairy products
sold under private labels. On the other hand, it is
necessary to highlight that consumer prices are
influenced by the existence of retail chains and
they can be expressed as the result of their market
competition (Matulova et al., 2010).

In the context of the achieved results and the ap-
plied Friedman test and the subsequent Nemenyi
method, it was stated that there are differences in
factors assessment. The key factor is the quality
(Group A), while the other main aspects are com-
position, durability, and price (Group B). Other
less important factors affecting the consumption
are nutritional data, country of origin (Group C),
as well as package size, and producer (Group D).
The country of origin factor is in both groups C
and D, from which it can be deduced that the eval-
uation of the factor did not show a statistical dif-
ference with other factors, which are in group C
and group D. However, there are statistical differ-
ences in evaluation between group C and group
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Source: Authors’ elaboration.
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Figure 8. Differences in the assessment of factors determining the level of consumption
of milk and dairy products

D. Consumers are not influenced by the package
appearance and product promotion related to in-
dividual dairy products (Group E). The division of
factors into mentioned groups points to differenc-
es in the evaluation of individual criteria (groups)
by consumers (Figure 8).

Subsequently, differences in the evaluation of
the factors between individual segments were
identified. It can be stated that differences in
the importance of factors determining the con-
sumption were statistically demonstrated by
the Friedman test (p-value = < 0.0001) and the
Nemenyi method (Table A7, Appendix A). It can
be concluded that the first and second segments
evaluate quality, composition, durability, and
price as the most important factors. The third
segment evaluated the price as the second most
important factor, which can be attributed to the
consumption of dairy products with high added
value. An interesting finding was that the simi-
larity of the second and third segments identified

for the least important factors (product promo-
tion, packaging appearance, package size, pro-
ducer, nutritional information, and country of
origin) was determined identically. On the con-
trary, for the first segment of consumers, the
packaging appearance, producer, or country of
origin are not so important factors, apart from
the product promotion. This can be justified in
particular by the consumption of various dairy
products. At present, the range of dairy products
in commercial operations also consists of foreign
products, whose offer is more extensive and the
price is more favorable, which means that for the
Slovak consumer the producer or the country be-
comes the less important factor. Furthermore, it
can be emphasized that in terms of assessing the
importance of factors, 4 groups of factors were
created in the first segment, 6 groups in the sec-
ond segment, and 5 groups in the third segment.
From the stated above it can be concluded that
consumers evaluate the importance of factors dif-
ferently within individual segments.

CONCLUSION

The paper is aimed at mapping the situation with milk and dairy products in Slovakia and its compari-
son with other V4 countries. Based on the analyzed data, it is stated that consumption is low in Slovakia
and Hungary, but in the Czech Republic and Poland consumption is recorded in the range of recom-
mended doses. Looking to the future, it is assumed that the situation in Slovakia will be accompanied
by unfavorable developments and Slovak consumers will consume the least milk and dairy products
compared to other V4 countries. This may be related to the situation resulting from the COVID-19, low-
er consumer disposable income, preference for other food groups, or alternative diets.

The survey and results presented in the paper provide a new perspective on milk and dairy products
consumption, especially in the area of segmentation and creation of three segments depending on the
actual level of consumption. The first segment is characterized by consumption slightly below the level
of recommended doses, preference of dairy products consumption. Moreover, taste and rational diet are
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the main reason for consumption. Factors determining the level of consumption include quality, com-
position, durability, and price of products. The second segment is characterized by a sufficient level of
consumption and preference for the consumption of milk and dairy products. The investigated segment
is characterized by similar consumer behavior because the main reasons for consumption are taste and
rationality and the main factors determining the level of consumption are quality, composition, dura-
bility, and price. The third segment is the weakest in consumption, as more than 70% of consumers do
not reach the recommended consumption interval, but consumers are characterized by a high prefer-
ence for consumption of sour-milk and other dairy products. The main reason for consumption is taste
and the key factors determining the level of consumption are the quality and price. This also results in
differences between individual segments, which were demonstrated by statistical tests.

In this context, it is necessary to appeal to consumers and emphasize the health effects of consumption,
with an emphasis on sour-milk products and value-added products. By comparing the situation in milk
and dairy consumption in the V4 countries and evaluating the results of the survey with an emphasis on
the creation of segments based on the real amount of consumption, the aim of the paper was met. The
paper becomes a relevant scientific basis for the needs of scientific expertise and by its nature fills the ab-
sent gap in the question of the amount of consumption and creation of segments in the scientific sphere.
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Table Al. Composition of cow’s milk (per 100 g of cow’s milk)

Source: Medhammar et al. (2012).

Ingredient Average Range
Water 87.3-88.1g
Milk protéih """ 3 2»34g ...............
Lactose . 5-51g ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
Milk fat 3.133¢g
Minerals T 0 707g

Table A2. Structure of respondents involved in the consumer survey

Source: Authors’ elaboration.

Categories % Categories %
Gend ' 643 N o ‘ Less than 1,000 EUR 20.1
ender . Blieitvtoesiosterti L SO S
357 Monthlyincome ofthe 701" 500 EUR 54.4
,,,,,,,,,,,,,, household SRR Ubeso S A
431 & More thapﬂ2,001 EUR 255
23.2 1-2 members
Age
19.1 i Number of membersin i3 members
""""""" 14.7 i households 4 members
19 ¢+ 5 membe'ré and more
Education 45.8 Student
""""""" 52.3 Employedm
) 48.8 Self-employed
Permanent residence )
""""""" 51.2 Economic status Unemployed
39.6 Maternity leave
Monthly income
39.4
of respondents Pensioner 6.9
i More than 801 EUR 21.0 ;

Table A3. Consumption of milk and dairy products in individual segments

Source: Authors’ elaboration.

Segments 1 Segment 2 Segment 3 Segment
% of total respondents 34.7% 25.9% 39.4%
Total consumption of milk and dairy products
221 kg/year and more : 19.4% 5 14.2% 10.8%
206 kg/yearu—wzuzo kelyear "25.6%“ "83.6%“ 132% ...........
Less than 206 kg/year 55.0% : 2.2% 76.0%
Consumption of drinking milk
91 kg/year andmore 0.0% : 100.0% 289%
Less than 91 kg/year 100.0% : 0.0% 71.1%
Cheese consumption
6.9 kg/year and more 100.0% : 100.0% 84.8%
Less than 6.9 kg/year 0.0% : 0.0% 15.2%
Consumption of curds
3.2 kg/year and more 100.0% : 100.0% 11.8%
Less than 342'”I;é‘/year """ : H 0.0% H : H 0.0% H 882% ...........
Consumption of sour-milk and other dairy products
16 kg/year and more : 100.0% : 100.0% 77.5%
Less than 16 kg/year 0.0% 0.0% 22.5%

http://dx.doi.org/10.21511/im.17(3).2021.05
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Table A4. Demographic structure of consumers by segments

Source: Authors’ elaboration.

1 Segment 2 Segment 3 Segment p-value
Gender
Man 32.8% 38.8% 36.3%
.............................................................................................. . 0.532
Woman 67.2% 61.2% 63.7%
Age
Up to 25 years 40.6% 43.3%
2650years  43.9% 39.6% 0.683
More than 51 yearé """"" . 15.6% 17.2%
Education
Tertiary 50.0% 47.0%
secondary : 47.8% 51.5% 0.494
primary . 2.2% 1.5%
Permanent residence
Urban 49.4% 53.7%
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0.752
Rural 50.6% 46.3%
Number of household members
1 2.2% 1.5%
, s e 206% ............ Lo
3 e 233% 23.9% 0.036
, s e 378% ............ e
s 12.8% 15.7%
Economic status
Self-employed 3.9% 7.5%
Retired 1% 9.0%
Maternity leave . 50% ........... 1.5%
Unemployed 11% ........... 0.7% 0337
Employed . 517% 433%
Student T 22% 38.1%
Respondent’s income
Up to 400 euros 33.3% 41.0%
401-1200ewos 63.3% 53.0% 0.336
More than 1,201 euros ............... 33% ........... 6.0%
Household income
Up to 1,000 euros , 22.4%
1,001 -2,000 euro; """" 47.0% 0.216
More than 2,001 euros 30.6%

Table A5. Reasons for consumption and respect for consumer health principles in individual segments

Source: Authors’ elaboration.

Reason for consumption 1 Segment 2 Segment 3 Segment p-value

High level of nutritional value

0.016

72 http://dx.doi.org/10.21511/im.17(3).2021.05
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Table A6. Factor loadings from Categorical Principal Component Analysis (CATPCA)

Source: Authors’ elaboration.

Factors 1 Component 2 Component 3 Component
Compositio 0.814 —0.060 0.023
“Qqualty o3 o5 0.8
Nutritionaldata 0697 0094 0.078
Country of origin 0.675 0.330 -0.075
Producer ) 0670 0.328 -0.073
_Appearance of packaging . 0115 081 0.060
“‘F."'r‘oduct promotion i 0116 0794 0.032
“‘I?‘gckage size -0.004 0.607 0.379
Price 0004 0.149 0.815
Durability 0.107 0.065 0.774

Table A7. Differences in the assessment of factors determining the level of consumption of milk and

dairy products by segment

Source: Authors’ elaboration.

Segment Sample Mean of ranks Groups Importance of factor

3.492 PN R R G Most important
P 0 S R e e o o "
4378 A B S ToTooo -
4422 ALBLCZ -

1Segment 221 JE TCIOE Wt St Rt Rt =
5764 ... S Tl WA Seutlt Wl Sttt Y "
5.811 o -
608 =G -
7753 L ol Wil M T
8.039 - i =i = Leasﬂtﬂimportapt

2 Segment

3 Segment

i Product promotion

e C .................
5292 -.iniCibiz
5331 . Tz imiblic
5762 . o St
5953 iz imiblin
8.007 ... S Sl Wil Ml -
8.635 - - — - i E i

Most important

Least important

Mos'fc"importaqt

Least important
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/3



	“Consumption trends of milk and dairy products in Slovakia and its comparison with other V4 countries”
	MTBlankEqn

