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Food consumption accounts for almost one-third of households’ total environmental

impact. Nowadays, consumption patterns throughout Europe are totally different

from those of couple years ago, Slovakia is no exception. At an individual level,

people’s consumption patterns are shaped by their needs, abilities and opportunities.

Exploring and understanding consumers’ attitudes toward sustainable food consumption

tendences is a key element to a better future for every country. This paper presents

an analysis of the current situation regarding sustainable food habits among Slovak

consumers. The main aim is to determine the level of consumer awareness for

sustainable food consumption and food waste through purchasing decisions. Marketing

research was conducted as a part of European project in five partner countries, we

present results for Slovakia. Based on the analysis, we will be able in future to define

limitations and opportunities in the form of recommendations in future. The findings of this

paper have significant contributions and may encourage the process for the discussions

and to provide the basis for educational content to help adults develop their skills and

behaviors to make food consumption more sustainable.
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INTRODUCTION

Sustainable consumption should be understood as a dynamic aspect, i.e., a consumption model
that indicates the desired and necessary direction. It does not always mean quantitatively lower
consumption, but rather the consumption of products in a different and especially smarter way.
Sustainable consumption includes not only the minimization of consumption itself, but also its
reorientation, in terms of a change in customer habits toward a more sustainable lifestyle and
purchasing decisions (Vasílová, 2013). Other authors consider sustainable consumption attitude
as an act of voluntary simplicity and anti-consumption (Black, 2010). Ecologically and socially
responsible people demonstrate their environmental interests through their private consumption
decisions (Lee, 2014). These decisions are fully influenced by the personal values of each consumer
(Sener and Hazer, 2008; Sharma and Jha, 2017).

Food represents a major issue in sustainable production and consumption, with its great impact
on the environment and the economy as well (Donati et al., 2016; Fanzo, 2019). The most serious
environmental impacts from food occur at the beginning of the production chain, but households
influence these impacts through their dietary choices and demand for food-related services.
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Households also directly affect the environment through food-
related energy consumption and waste generation (Ivanova et al.,
2015; Castellani et al., 2019).

A broad spectrum of foods is available in advanced countries
because technical, economic and commercial developments
have allowed it possible to supply with food throughout
the year. Moreover, advances in production and globalization
have enabled consumers in number of countries to benefit
comparatively low prices and high convenience. Despite these
facts, this convenience has come at a high cost to society.
One of the consequences is that many consumers have stopped
producing their own foods and forgotten about the benefits
of regional, organic and seasonal foods (Blay-Palmer, 2008;
Matharu et al., 2021). Sustainable consumption lifestyle cannot be
ensured only through targeted education, supply of knowledge,
or even through awareness; it calls for conscious habit-
forming based on voluntary, positive approach and engagement
(Quoquab and Mohammad, 2017).

Verain et al. (2015) described in their work three extensive
schemes as strategic paths to achieve the desired goal:

• options regarding the means of production (e.g., Fair-Trade
products, free-range, and organic products)

• options regarding dietary composition and consumption
reducing (limit the quantity) within some contentious product
categories (e.g., in most advanced European countries, the
reduced average consumption of some types of meat, heavily
processed foods, and sweetened beverages)

• opportunities leading to the prevention of food wastage.
First key role in systematic reduction is purchasing decision
(buying short-dated items that would otherwise be discarded,
meaningful and necessary food shopping and creative use
of leftovers).

In determining the factors that influence purchasing decisions, it
is wrong to assume that food consumption behavior is influenced
primarily by physiological needs combined with purchasing
power. Other important factors that enter the complex chain are
as follows (Reisch et al., 2013; Khan et al., 2018):

• cultural stereotypes, norms,
• demographic characteristics of households,
• social media and lifestyle,
• time availability and household decision-making,
• convenience vs. sustainability.

We are witnessing various problems in adopting sustainable
consumption. The current adoption process is extremely slow
in relation to the critical need for change (Berčík and Gálová,
2013; Wang et al., 2014). One of important barrier is consider
lack of awareness as consumers are often unaware of the negative
impacts of their consumption habits. Social media and mass
media could provide a great opportunity to transform the
traditional consumer society, but their current focus in many
cases corresponds to the opposite trend (McDonald et al., 2012;
Malodia and Bhatt, 2019). The disinterest and negligence of
people appears to be another problem in building sustainable
patterns of behavior. In this case, the only driving force is
to set certain societal norms that will force people to live a

more sustainable lifestyle and protect the environment (Briceno
and Stagl, 2006; Mont and Plepys, 2008). Another barrier is
considered the cost associated with sustainable consumption,
whether real or imagined (Quoquab and Mohammad, 2017).
People are reluctant to give up their usual comforts, and such a
change could in some ways mean sacrifice for higher ethical and
moral goals (Verain et al., 2012).

Current and planned consumption patterns in households are
influenced by a number of different drivers. Higher incomes,
demography (more employed women, more single-member
households, growing retirement population) and accompanying
lifestyle changes have led to changes in more individual shopping
and preference for processed and packaged products (Kalbar
et al., 2018; Sharma et al., 2018). As the modern consumer
spends less time on cooking, eating and makes impulsive and
ill-considered food purchases over the last years, home-cooked
meals have lost their significance, while semi-finished products,
fast foods and restaurant meals have gained importance (Higgs
and Thomas, 2016).

More importantly, consumers affect the environment with
their nutrition styles and diets. For example, consumption of
(red) meat and dairy products have today by far the highest GHG
emissions (OECD, 2018). Tukker et al. (2006) claim that within
the European Union, meat and meat products contribute to
between 9 and 14% of total releases, followed bymilk, cheese, and
other dairy products. Livestock farming has a significantly higher
carbon footprint than growing vegetables or fruit (Our World
in Data, 2020). Animal agriculture, especially factory farming, is
the largest contributor to several of the most urgent ecological
crises of our time. It is estimated to be responsible for up to 17%
of the EU’s human-induced greenhouse gas emissions (Mihina
et al., 2018; Csillag et al., 2019). The average EU citizen has a food
footprint of 1,070 kg of CO2- equivalent per year. The research,
which was conducted in 2014 estimated that if the EU citizens
ate 50% less meat, dairy products, and eggs, this would reduce
agriculture greenhouse gas emissions by 25–40%. This would
represent significant progress toward meeting the EU target of
cutting greenhouse gas emissions by 40% for 2030 and 80–95%
by 2050 (Sandström et al., 2018).

MATERIALS AND METHODS

In this paper, we present an analysis of the current situation
regarding sustainable food habits and consumer sophistication
with environmental and social impact. In our research we
want to assess the level of consumer awareness for sustainable
food consumption and food waste through purchasing decisions
among Slovak consumers.

The data were collected as the partial goal of the project
funded by European Union with primary target to improve
skills and competencies of adults on sustainable consumption
of foods. The marketing research was conducted in partner
countries with an existing long track record of influencing
consumer behavior (Sweden, Denmark, and Austria) and those
more recently engaged (Slovakia and Turkey). Data collection
was realized in the period from March 2020 to April 2020.
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Questionnaire items were divided into logical dimensions. The
representativeness of the sample was verified on the basis of
the age and gender categories of the respondents corresponding
to the national composition of the Slovak population. Age
category is based on the generation group of the age group.
Regarding to the extensive issues of the questionnaire, in our
article we present only selected items that affect our focus
of interest.

In order to achieve formulated objectives, diverse sources
of information were processed and applied. The final data
from questionnaire was processed and analyzed in MS Excel

TABLE 1 | Sociodemographic characteristics of respondents.

Categories Absolute

frequency

Relative

frequency

Gender Female/woman 153 51%

Male/man 147 49%

Age group Generation Z 21 7%

Millennials 86 29%

Generation X 85 28%

Baby Boomers 90 30%

Silent 18 6%

Area of

living

Town 201 67%

Rural area 99 33%

Household

income

Low (up to 500 Eur) 13 4%

Medium (501 – 1,500 Eur) 155 52%

High (more than 1,500 Eur) 132 44%

Source: own processing and data collection.

by using contingency tables. Statistical data processing was
performed via XLStat. For a deeper analysis of the data and their
significance, we used the following statistical tests: Chi-Square
test of independence, Levene’s test, Bartlett’s test, Correspondence
analysis andKruskal-Wallis Test. For the scientific purpose of our
study, we formulated the following assumptions:

• Assumption 1: There is a dependency between opinions on
access to information and place of residence.

• Assumption 2: There is a dependency between the searching of
information where and how food products are produced and
the level of education.

• Assumption 3: There is a dependency between purchase of
locally grown food and household income.

• Assumption 4: There exist differences in preference of
preparing shopping list according to age generations.

The formulation of presented assumptions follows from the
defined criteria in joint research.

We took advantage of a survey administration app (Google
Forms) for the questionnaire procedure. The respondents
were asked to participate in online environment by
using social networks and e-mails. Several questionnaires
were sent by using the postal system and filled in a
printed version. Final number of the respondents from
the Slovak Republic is 300, as it can be seen in Table 1

where sociodemographic characteristics of the respondents
are displayed.

The division of consumers into age generations differs in
the professional literature and no consensus has yet been
reached, so we decided to use the classification by Pew Research
Center (Figure 1).

FIGURE 1 | Pew Research’s demographic analysis. Source: Pew Research Center (2019).
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FIGURE 2 | Respondent eating habits according to age generations. Source: own processing and data collection.

RESULTS

We learn from various studies that people’s eating habits are
changing, and this is also a consequence of the application of
a healthier eating lifestyle, but also a response to the negative
environmental consequences of the production and consumption
of certain types of food. This is the reason why we focused
on the ways of respondents’ diet in relation to individual
age generations in our analysis. In Figure 2 we see that most
respondents belong to the group of people who eat everything,
so meat is one of the main ingredients. In this case, the
individual generations show us a kind of development over
time. Respondents from generation “Silent” and “Boomers” are
almost the same in their eating habits. The first vegans appear
in Generation X (1.2%) and their number is gradually growing.
Millennials represent consumers for whom we can identify
changed eating habits compared to older generations, because
they represent people aged 25–40 who follow current trends,
are influenced by the media, have created certain values and
will influence future generations with their attitudes. On the
positive side, millennials represent the smallest group of people
“eating anything” and a significant share is shown by the group
of flexiterians (14.0%) and also vegans (3.5%). Respondents from
Generation Z are affected to some extent by their parents’ eating
patterns, nevertheless we can observe that the number of vegans
shows the highest percentage. This generation is most influenced
by global trends, especially social networks, which the content
is more sustainable food consumption and a healthy diet. In
the future, it will be interesting to see how this generation
will develop.

Households are responsible for about half of food waste
in Slovakia. So far, according to Eurostat data from 2016 on
the amount of municipal waste, the Ministry of Agriculture
and Rural Development of the Slovak Republic estimates that
∼180 kg per capita of food was wasted in Slovakia. That was the
reason why in the next question we focused on howmuch food is
thrown away according to individual types of food. As can be seen
in Figure 3, we did not notice significant differences in the waste

production of the four commodities, whose curves are almost
identical. A more significant difference can be noted for bread
and cereals, where a significant percentage of the respondents
(17%) admitted that they waste to a greater extent than 20%. The
reason is that this kind of food has a much shorter shelf life than
other types of food, therefore, it is important for the consumer
to take a much more rational approach when buying this
commodity. In second place was waste from fruit and vegetables.
The least respondents waste meat and animal products, which is
a reflection of the higher price of these products.

Recently, the efforts of various environmental organizations
in Slovakia have been growing to make people aware about their
carbon footprint of food and learn to make the right decisions
already when making a purchasing decision. Therefore, one of
the items in the questionnaire was a question that asked whether
respondents have access to information about which foods are
more sustainable than others. After evaluating this question, we
can state that a statistically equal share of positive and negative
answers was demonstrated. Thirty-six percent of the respondents
admitted that they have access to information, which they can
easily find and understand it, and 36% of the respondents said
that they do not agree that they have any opportunity to obtain
such information. Also, a significant percentage of respondents
(27%) were neutral in their responses, i.e., they cannot assess
whether they have access to such information. These results
create space for even stronger support for the development
of habits in the field of sustainable food consumption, as we
consider well-processed and targeted information to be the first
step toward progress to greater sustainability at the level of
developed countries.

We assumed that people living in towns are more affected
by various promotional activities, live a more hectic life and
by not having the opportunity to grow their own food, that
they will be more interested in a healthier lifestyle and seek
information to a much greater extent. Therefore, we analyzed
this question in more depth, from the perspective of the
respondents living in towns and in rural areas. We have
formulated the following Assumption 1, where we suppose a
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FIGURE 3 | Household food waste. Source: own processing and data collection.

TABLE 2 | Results of Chi-Square test of independence.

Chi-square (Observed value) 0.674

Chi-square (Critical value) 9.488

DF 4

p-value 0.954

Alpha 0.05

Source: own processing, XLStat.

dependency between opinions on access to information and place
of residence, was statistically tested.

H0: The place of residence and access to information
are independent.
H1: The place of residence and access to information are
not independent.

We used the Chi-Square test of independence to determine
whether there exists a relationship between two categorical
variables (Table 2). The null hypothesis must be accepted because
p-value (0.954) is higher than alpha level (0.05). Accordingly
to these results, we conclude that there is no relationship
between the place of residence and opinions on access to
information about which foods are more sustainable than others.
Subsequently, we performed a graphical analysis (Figure 4),
where we can see very clearly that the opinions of the respondents
living in towns are almost comparable to the answers of the
respondents living in rural areas, as the curves on the radar graph
are almost identical.

Through the following question, we tried to go deeper into
the issue, where we focused on whether respondents search
where and how food products they buy are produced. The
aim of this question was to find out whether consumers
are interested in the origin of the food and the process of
production. These facts are crucial, especially in reducing the
carbon footprint and sustainability throughout the supply chain.
The majority of the respondents clearly stated that they are
interested in where and how the food products they consume

TABLE 3 | Levene’s test.

F (Observed value) 11.221

F (Critical value) 2.313

DF1 9

DF2 32

p-value (one-tailed) 0.009

Alpha 0.05

Source: own processing, XLStat.

are produced-−36% of the respondents totally agree and 34%
of the respondents agree with this statement. Negative attitude
respectively disinterest expressed 17% of the total number of the
respondents (Figure 5).

Regarding to the data obtained through this question and
answers provided by the interviewees, we aimed to find out
whether there is a dependence between the interest in where
and how food products are produced in relation to the level
of education of the respondents. We suppose that people’s
awareness in finding the right information is highly related to
their level of education (Assumption 2). Subsequently, we created
these hypotheses:

H0: There does not exist a dependence between the searching of
information about food products and the level of education.
H1: There exists a dependence between the searching of
information about food products and the level of education.

Statistical analysis of the dependence was carried out by using
Levene’s test (Table 3) and Bartlett’s test (Table 4), providing the
relevance and objectivity of the obtained results.

Based on the results shown in Tables 3, 4, it is stated that the
null hypothesis must be rejected (p-value is less than the alpha
level = 0.05), it indicates statistically significant dependence
between searching information where and how food products
are produced and the level of education. At the same time,
we can conclude, the higher education of the respondents, the
more positive answers were marked. Respondents with lower
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FIGURE 4 | Opinion on access to information according to place of living. Source: own processing and data collection.

FIGURE 5 | Searching where and how food products are produced. Source: own processing and data collection.

TABLE 4 | Bartlett’s test.

Chi-square (Observed value) 60.894

Chi-square (Critical value) 14.067

DF 9

p-value (one-tailed) < 0.0001

Alpha 0.05

Source: own processing, XLStat.

education are not interested in deliberately searching for such
information.We can conclude that above mentionedAssumption
2 was confirmed.

Further question provides an important finding for our
research, as we wanted to find out to what extent Slovak
consumers prefer local food products. The preference for local
products is also reflected in the support of the local economy
and small growers, whose products qualitatively exceed imported
food. The preference for local food production is also reflected
in seasonal food consumption, which has a positive effect on
reducing the carbon footprint of imported food. In general,

we can say that local foods are a bit more expensive, and the
consumer has to pay a higher price for such foods. That was the
reason why we have put this question into deeper analysis.

When evaluating purchases of locally grown food with
respect to household income, we set Assumption 3, where
we assumed the dependence between purchase of locally
grown food and household income. By determining the above-
mentioned assumption, we subsequently created a contingency
table (Table 5).

When identifying whether there is significant correlation
between two categorical variables, we used the Chi-Square test
of independence (Table 6). Since the p-value (0.004) is less than
the significance level (0.05), the null hypothesis must be rejected.
Thus, we conclude that there is a relationship between purchase
of locally grown food and household income.

To better display the analyzed dependencies, we applied
a multivariate graphical technique designed to examine the
relationships among categorical variables. Correspondence
analysis (Figure 6) indicates the relative relationships between
and within the two groups of variables, based on the data given
in a contingency table.
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TABLE 5 | Contingency table of the household income and purchase of locally grown food.

Household income Totally disagree Disagree Neutral Agree Totally agree Total

Low 1 5 2 4 1 13

Medium 4 14 27 75 35 155

High 7 6 27 55 37 132

Total 12 25 56 134 73 300

Source: own processing, XLStat.

TABLE 6 | Results of Chi-Square test of independence.

Chi-square (Observed value) 22.463

Chi-square (Critical value) 15.507

DF 8

p-value 0.004

Alpha 0.05

Source: own processing, XLStat.

The points and distances between them in Figure 6 indicate
the strength of the dependence between them, i.e., if the points
are close to each other we speak about strong to very strong
dependence and vice versa if the points have larger distances from
each other, we consider about weak to very weak dependence
between them. The willingness to purchase local products with
regard to the amount of household income was very important
for us also due to higher price of such foods. As can be seen from
Figure 6, households with higher income have a neutral to highly
positive attitude toward the purchase of locally grown food, what
leads us to the conclusion that a household with a higher income
is willing to pay a higher price for local food. Medium-income
households are also largely inclined to purchase locally grown
food, as evidenced by their close proximity to responses agree,
neutral and totally agree. In the case of low-income households,
a rather negative approach is reported. In order to increase the
interest of low-income households, it is important to improve the
availability of locally grown food even in lower price categories,
which could be appeal to low-income households.

In the last presented question, the respondents were asked
to express their opinion on question: “Do you make a shopping
list before going food shopping?” The issue of the shopping list is
largely related to the food waste itself. Ideally, every consumer
should carefully consider what he really needs before entering
the grocery shop. Excessive food purchases almost in every case
lead to unjustified food waste. Figure 7 displays that the majority
of the interviewees (73%) agree that they make a shopping
list before going food shopping, what we consider as a very
positive result in progress against food waste. Only 12% of the
respondents took a neutral stance and 15% of the respondents
claim that they are not interested and have no time to create
shopping lists.

We wanted to find out if the shopping list preferences differ
according to the age of the respondents. This analysis for the
assessment ofAssumption 4was carried out by the Kruskal-Wallis

Test, the results of which are given in Table 7. The following
hypotheses were tested:

H0: There do not exist differences in the answers given by
different age generations.
H1: There exist differences in the answers given by different
age generations.

Based on the theoretical level of significance, the null hypothesis
related to the same choice of answer by age generations
is rejected. Otherwise stated, we can confirm that there are
statistically significant differences in responses associated with
age generations at the level of alpha significance.

DISCUSSION

The principles of sustainable food consumption in Slovakia
are gradually gaining public awareness and many companies
and supply chains have also taken a responsible approach.
Many consumers care about the sustainability of food products,
although this positive attitude is not always translated into
purchasing behavior. The goal of various environmental
initiatives in Slovakia is to make people aware that food
production is responsible for one-quarter of the world’s
greenhouse gas emissions. Eating is an important part of a
person’s overall ecological footprint. By a suitable choice of food,
we can significantly reduce the burden on nature.

According to a Slovak nationwide representative survey
carried out by the AKO agency for the Ministry of Agriculture
and Rural Development in 2018, around 23% of Slovaks admitted
they threw away the leftovers. The survey suggests that people
aged 23–49 years are wasting the most food. The share of wasting
in households tends to increase with education and income.
Every fifth Slovak admits that they waste food. An average Slovak
citizen throws away 111 kg of food a year. Agriculture Ministry
warns that wasting food also wastes natural resources, as well
as people and their energy. It is not only irresponsible toward
the environment, but also immoral toward people who cannot
afford quality food. In the list of countries that waste food the
most, Slovakia ranks eighth (TASR, 2018; The Slovak Spectator,
2018). Household food loss and waste within the EU27 is 8.3
million tons/year total, or an average of 113 kg/capita/year. This
category is highly significant in the total picture of food waste and
is the main focus of this project. Within the partner countries the
numbers are:

• Austria: 41.94 kg/capita/year (Hietler and Pladerer, 2017)
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FIGURE 6 | Correspondence analysis of the household income and purchase of locally grown food. Source: own processing, XLStat.

FIGURE 7 | Creation of a shopping list before food shopping. Source: own

processing and data collection.

• Denmark: 42.95 kg/capita/year (The Local, 2018)
• Sweden: 107 kg/capita/year (Sörme et al., 2014)
• Slovakia: 111 kg/capita/year (The Slovak Spectator, 2018)
• Turkey: Estimates are uncertain ranges from 76 to 132

kg/capita/year (Salihoglu et al., 2018)

Within the last 4 years alone, the number of vegans,
vegetarians and flexitarians in Europe has doubled, this group
in total represent about 30.9% of the population—meaning that
almost a third of all Europeans no longer consider themselves full
meat-eaters anymore. Flexitarians represented the demographic
experiencing the fastest growth of all, now making up 22.9%
of Europeans (Ho, 2020). The number of vegans in Slovakia

TABLE 7 | Results of Kruskal-Wallis test.

K (Observed value) 16.3539

K (Critical value) 5.1264

DF 2

p-value (Two-tailed) 0.003

Alpha 0.05

Source: own processing, XLStat.

was one of the topics of a recent survey of shopping trends
in Slovakia. It turned out that in Slovakia live 1% of vegans,
2% of vegetarians, and almost 11% of people who reduce their
meat consumption. The survey was conducted by the renowned
agency Nielsen Admosphere on a sample of 500 respondents
from the Slovak Internet population over 15 years of age. This
was probably the first figure for the number of vegans in Slovakia
and thus provided an interesting insight into our eating habits
and the first opportunity to estimate the real numbers of this
ever-growing group of people. In total, more than half a million
people in Slovakia are looking for sustainable and considerate
alternatives in their diet. This is a truly impressive figure for a
country of this size, which also corresponds to the huge increase
in the supply of vegan food and products in recent years (Nielsen
Admosphere, 2016).

According to the Veganz nutrition study in 2020, it is
estimated in Denmark are 2.7% vegans, 1.1% vegetarians, and
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10.7% flexitarians. The flexitarian trend is the biggest in Austria
(31.8%) followed by 3.7% vegetarians and 1.6% vegans (Veganz,
2020). Sweden is one of the leading countries in vegan popularity
as about 20% of younger Swedes think of themselves as being
vegetarian or vegan (Skylare, 2019). Fortunately, as people’s
perception and consciousness have changed dramatically in
recent years, living vegan or vegetarian is no longer a niche
phenomenon. However, although consuming meat has been seen
as a sign of financial well-being, the trend of veganism and
vegetarianism is on the rise in developed countries. Turkey and
Turkish people are famous for their love for meat but according
to a new report (Euromonitor’s latest Global Consumer Trends
Report), vegetarianism has become a trend in Turkey as well
(Dogan News Agency, 2019).

In the presented paper we formulated and evaluated four
assumptions, which related to changing patterns of sustainable
food consumption in Slovakia.

Assumption 1: There is a dependency between opinions
on access to information and place of residence—was
not confirmed.
Assumption 2: There is a dependency between the searching of
information where and how food products are produced and
the level of education—was confirmed.
Assumption 3: There is a dependency between purchase of
locally grown food and household income—was confirmed.
Assumption 4: There exist differences in preference of
preparing shopping list according to age generations—
was confirmed.

As our results of the study are more than positive. We
need to constantly raise awareness, but especially to formulate

recommendations for re-education and to build and expand
current food waste initiatives, focusing on new habits integrated
into the lifestyle. Often, messages about the environmental
consequences of adults’ behavior can adversely affect behavior
and may make people feel guilty. However, we do not
think that negative scenarios are a good choice. Therefore,
positive vision and messages based on real success stories
need to be created and presented for behavior change.
Finally, the key question that every consumer should ask
himself is: “What can I do to really reduce my personal
carbon footprint?”
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