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Abstract: Food waste occurs at all stages of the food chain, but it is households in developed countries
that have the largest share in the production of food waste. In order to develop and implement
effective programs to combat consumers throwing away food, the factors that determine food waste
in a household must first be known. The purpose of this study was to assess the risk of food waste by
Polish consumers and identify the effect of demographics on the respondents’ behavior related to food
management. The results show that factors such as age, gender, place of residence, and education
influence consumer behavior in terms of food management at home. It was found that young people
and those with university-level education were more likely to buy unplanned products and waste
food. The causes of the risk of wasting food were identified and their frequency determined. The most
common causes for the risk of food waste include food being spoiled, missing the expiry date, and
failure to arrange food in cabinets according to the expiry date. Bread was the most frequently wasted
product, especially by young respondents.
Keywords: food waste; consumer behavior; risk assessment

1. Introduction
With the dynamic developmental changes and the universal globalization of food markets, what
remains a constant value for humans is satisfying the basic physiological needs, understood, among
others, as the right to free access to safe food. In developed countries, the supply of food exceeds
demand. Changes in lifestyle are also observed in the direction of the spreading idea of consumerism
and the increasing popularity of nutritionally irrational behaviors.
As Abdelradi [1] claims, there is no commonly agreed definition of food losses and food waste
(FLW). In the global literature, the terms “food waste” and “food losses” are variously defined [2–6].
One definition describes food waste as the surplus of traded food leads to its waste in the stages of
retail sale, catering and households, which is understood as a reduction in the weight of food that was
destined for consumption by humans [7].
Food waste occurs in all stages of the food chain, but it is households in developed countries that
have the largest share in the production of food waste. According to the FUSIONS report “Food waste
data set for EU-28,” the 28 EU countries generated ca. 87.6 million tonnes of food waste in 2012 (±13.7
million tonnes), of which households are responsible for approximately 53% [4]. Based on EUROSTAT
data from 2006, significant differences in food waste production by households can be observed
between the then 27 EU countries. This range was from 25 kg/person/year to 133 kg/person/year. In
Poland, there was 54 kg of food waste per person/per year [6].
In 2011, the European Commission also set the goal of reducing food waste by half by 2020 [8].
In 2011, the European Commission also set the goal of reducing food waste by half by 2020 [4]. In
Sustainability 2020, 12, 304; doi:10.3390/su12010304

www.mdpi.com/journal/sustainability

Sustainability 2020, 12, 304

2 of 16

accordance with Goal Target 12.3 of the United Nations General Assembly, the amount of global
food loss and waste in retail and consumption should be halved by 2030 [9]. Reducing food waste,
especially at the level of consumers, is considered to be one of the most important actions necessary
to improve the quality of the natural environment [10,11] as well as food security [12]. As noted by
Romani et al. [13], consumers are not only aware of the problems associated with food waste but also
see their active role in preventing it. The analysis by Schanes et al. [14] showed that it is necessary to
raise consumers’ awareness of the social and environmental consequences of food waste. As Kosseva
and Webb [15] correctly note, reducing food waste in developed countries is a major challenge, as it
involves changing consumer attitudes and behaviors. In order to achieve this goal, research is of key
importance to help diagnose the factors that lead to food waste.
According to Russell et al. [16], research of consumer behaviors in terms of food waste is less
popular than researching the amount of food wasted. Although in recent years many studies have
been published with a specific focus on consumer behavior [13,17–19], but, as Bravi et al. [17] suggest,
the existing literature still shows potential limits, especially research on household food waste.
Nevertheless, the key element is to identify the factors that influence the level of food waste in
households [20]. A good understanding of the factors determining food waste in households [21]
will allow for the development and implementation of effective educational programs addressed to
consumers, which will help reduce this detrimental phenomenon. Therefore, food waste is an important
subject for scientists, practitioners, and decision-makers interested in consumers’ nutritional preferences.
According to Stancu et al. [22], routines related to planning, shopping, and reuse of leftovers
are the main drivers of food waste. Using a shopping list helps to make purchasing a planned
activity [18]. In addition, meal planning helps to avoid excessive shopping, caused by, among
other factors, marketing promotions [13]. However, the important role of cooking skills should be
emphasized, which play an important role in food provisioning [23]. Generally, planning routines,
especially checking inventories, can also contribute to lower food waste [24].
Another important aspect of the issue which Romani et al. [13] draw attention to is proper storage
practices. Such practices are associated with consumer knowledge concerning storage conditions [25].
According to Bravi et al. [17], improper food management in the home positively affects the frequency
of household food waste. Cooking excessive amounts can make food inedible if is improperly stored
and/or not used in new meals [26–28]. Older people are generally more skilled and experienced in
using leftovers [25,29,30]. Acknowledgement that food is thrown away seems to be indirectly related to
the respondent’s age, as can be found in the Waste & Resources Action Programme (WRAP) Report [31].
However, it should be emphasized that, in addition to sociodemographic features (e.g., age, gender,
place of residence), psycho-social factors also affect food waste. Ajzen [32] showed that the theory
of planned behavior can help predict and explain consumer intentions and behavior. The Theory of
Planned Behavior was developed by Stancu et al. [22] to explain the intention not to waste food.
Although the number of studies of food waste at the household stage has increased in recent
years, e.g., in Europe as well as in the United States, to date, there have been no studies on this
subject conducted on a representative sample in Poland. Only a few studies are available, which were
conducted on a small sample.
The goal of this study was to assess the risk of food waste by Polish consumers and to identify how
demographic factors (age, gender, place of residence, education) influence the behavior of respondents
in relation to food waste.
This paper is organized into five sections. The research material and methodology are described
in Section 2. Section 3 reveals study findings which are then discussed according to the body of
literature in Section 4. Finally, Section 5 contains the conclusions.
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2. Materials and Methods
2.1. Sample Collection
The survey was conducted in February and March 2019, among a group of 1115 adult consumers
using computer-assisted personal interviews (CAPI). The selection of the sampling from the address
survey of Central Statistical Office in Poland fulfilled the condition of representativeness of the general
population of Polish people older than 18 years in terms of gender, age, and the size of the place of
residence. In the first phase of sample selection, territorial stratification was carried out taking into
account 16 voivodships and six size classes of localities. For the localities identified in the previous
stage, addresses were randomly selected from the TERYT register, i.e., the National Official Register of
the Territorial Division of the Country, kept by Statistics Poland [33]. In the final phase, demographic
features (gender and age) were adjusted for each locality size class.
The detailed sociodemographic characteristics of respondents and abbreviations used in text are
presented in Table 1.
Table 1. Sociodemographic characteristic of consumers’ groups, %.
Variable

Abbreviation *

Characteristics

Abbreviation *

%

Gender

G

Women
Men

W
M

51.1
48.9

A

18-24
25-34
35-44
45-59
over 60 years old

A
B
C
D
E

8.3
19.0
18.0
27.4
27.4

PO

Villages
Cities up to 50,000
Cities over 50,000
up to 100,000
Cities over 100,000
up to 200,000
Cities over 200,000
up to 500,000
Cities over 500,000

V
VSC
SC
MC
BC
VBC

38.2
24.8
7.4
9.1
9.0
11.6

E

Primary
Basic vocational
Secondary
Higher

P
BV
S
H

8.4
31.9
42.0
17.7

Age

Inhabitancy
(place of origin)

Education level

* abbreviations used in the discussion of results.

2.2. Questionnaire
The study was conducted using a specially designed questionnaire, which consisted of two
sections. The first section contained questions on consumer behavior in relation to food. This part of
the questionnaire included questions regarding frequency, where most answers used a 5-degree scale
with boundary terms ranging from “always” to “never.” These were related to such things as checking
cabinets/refrigerator before shopping, preparing a shopping list, purchasing unplanned products,
shopping in bulk, and purchasing products with a very short expiry date, preparing meals at home,
handling food at home, the method of serving meals, using elements of previously served meals in
other meals. These topics were selected on the basis of the literature [13,18,23], which shows that these
aspects affect food waste in households.
In the question concerning the frequency of buying food products, a 5-degree scale was applied:
every day, every other day on average, 1–2 times a week on average, 1–2 times a month on average,
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less frequently than once a month, I do not buy. In the case of the two questions concerning the
frequency of throwing away food products and meals, the answers were based on a 4-degree scale
(often—sometimes—rarely—never). When asked about the types of food products purchased and the
reasons for throwing food away, respondents could indicate several answers. The question on the
relevance of the expiry date on the packaging, a 5-degree scale was used, from “definitely agree” to
“definitely disagree.”
The scale was deliberately differentiated and adapted to the type of question. In the question
regarding the frequency of discarding food, the scale was reduced by one point (the answer “never”
was eliminated), as it was assumed that no one would buy good items with the intent to throw them
away daily.
The second section contained questions concerning the demographic and social affiliation of
respondents: gender, age, residency (place of origin), education level.
2.3. Statistical Analysis
As there were no normal distributions, the analysis of the differentiation of answers was based on
a quantitative scale depending on sociodemographic features was performed using:
•
•

Mann–Whitney’s U-test—differentiation of results depending on gender,
Kruskal–Wallis test—differentiation of results depending on age, education, and place of residence.

To find out whether the metric features differentiate the answers to the questions based on the
qualitative-dichotomous scale, calculations were performed using the chi-quadratic independence test.
For the interpretation of statistically significant correlations, the percentage occurrence of indications
in a given response category was used by comparison of segments of respondents. On the basis of the
test probability p-value, the decision was made to reject or accept the null hypothesis on the influence
of a socio-demographic feature on the examined factor.
In order to verify the dependence between two independent factors, the chi-quadratic
independence test was applied.
All tests were done using Statistica software version 12.1 PL (StatSoft, Krakow, Poland)..
Significance was identified when p < 0.05.
3. Results
3.1. Estimation of the Risk of Wasting Food Products by Polish Consumers
The clear majority of respondents declared that they throw away food due to spoilage (65.2%) and
having missed the expiry date (42%). Nearly a quarter of the respondents wasted food because they
prepared too much of it (26.5%) or bought too much (22.2%). Missing the expiry date depended on the
place of residence (p = 0.000) and education (p = 0.019), while preparing too much food depended on
the place of residence (p = 0.000). A higher percentage of persons with secondary and university-level
education wasted food because they missed the expiry date than did persons with other levels of
education (P:30.1%; BV:39.3%; S:45.7%; H:42.5%). On the other hand, the highest percentage of residents
of cities with over 500,000 inhabitants declared that they missed the expiry date. Food wasted due
to preparing too much of it was the most common among residents of cities of between 200,000 and
500,000 residents
Nearly a quarter of consumers declared that they did not really check their household inventory
or make a shopping list before shopping (answers “never” and “rarely”) (Figure 1). One in five
respondents “always” or “usually” bought products they did not plan to buy. A relatively small
percentage of respondents declared that they “always” or “usually” bought food in bulk or with a very
short shelf life at a reduced price.
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Figure 1. Frequency of performing the following activities by the respondents: (P.1) checking
cabinets/refrigerators before shopping, (P.2) preparing a shopping list, (P.3) buying unplanned products,
(P.4) buying in bulk, (P.5) buying products with a very short expiry date at a reduced price, (P.6)
observing the storage conditions indicated by the producer on the packaging, (P.7) arranging food
according to the expiry date in the refrigerator/cabinet.

A correlation was found between purchasing products with a very short expiry date at a reduced
price and the significance of the expiry date on the packaging (p = 0.0005). For the respondents
who bought such products more often, the information regarding the expiry date on the packaging
was more important. The vast majority of respondents (92.1%) declared that such information was
“important and rather important” for them. The influence of the place of residence (p = 0.025) and
education (p = 0.007) was observed. This piece of information was definitely “significant” and “rather
important” for more people with university-level education than for others and for residents of large
cities, than for others.
A higher percentage of men declared that they rather do not check (answers “rarely and never”)
the contents of cabinets and fridges before shopping (W:18.6%; M:28.2%) or prepare a shopping list
(W:24.35%; M:30.6%). On the other hand, a lower percentage of men declared buying food in bulk
(answers “always and usually” W:16.8%; M:16.4%). People with primary education and residents
of cities of up to 50,000 population declared more frequent purchases of products with a very short
expiry date at a reduced price (answers “always and usually”). People with university-level education
(P:13.5%; BV:14.8%; S:20.3%; H:24.1%) and the youngest (A:33.5%; B:23.2%; C:20.4%; D:16.0%; E:12.7%)
more often bought products they did not plan to buy (answers “always and usually”). Residents of cities
from 100,000 to 200,000 (26.9%) and rural areas (26.3%) check the home stocks least frequently before
shopping, while most often—the inhabitants of small towns (14.8%). On the other hand, residents
of cities up to 50,000 residents (22.8%) most often buy in bulk. These correlations are presented in
Figure 2.
The vast majority of consumers “always or usually” store food according to the producer’s
recommendations. One in ten respondents declared that they rather do not observe (answers “never
or rarely”) the storage conditions indicated by the producer on the packaging, and one in five
respondents—that they do so “sometimes.”
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Figure 2. Influence of sociodemographic characteristics on consumer behavior: (P.1) checking
cabinets/refrigerators before shopping, (P.2) preparing a shopping list, (P.3) buying unplanned products,
(P.4) buying in bulk, (P.5) buying products with a very short expiry date at a reduced price, (P.6)
observing the storage conditions indicated by the producer on the packaging, (P.7) arranging food
according to the expiry date in the refrigerator/cabinet.

Arranging products in a refrigerator or cabinet according to expiry date, e.g., those with the
nearest date closest to the door is not commonly practiced in Polish households. Almost the same
percentage of respondents declared that they “never, rarely or sometimes” do so (Figure 1). Gender and
education influenced the observance of storage conditions and the proper arrangement of products
(Figure 2).
Men less frequently (answers “rarely and never”) either observed storage conditions (W:7%;
M:13.6%) or properly arranged products in cabinets (W:36.8%; M:42.7%). People with primary
education less frequently (answers “rarely and never”) observed storage conditions (P:21.1%; BV:11.4%;
S:9.65%; H:5.0%) or properly arranged products in cabinets (P:47.1%; BV:41.3%; S:42.6%; H:38.8%).
In contrast, residents of large cities were the least likely to observe storage conditions.
There was a correlation between arranging products in cabinets/fridge according to the expiry
date and missing the expiry date (p = 0.00191). People who were less likely to do so were more likely
to throw away food for this reason.
In the next step, it was analyzed how often products that were among the most frequently thrown
away were bought and whether they were bought in bulk at the same time. The frequency of throwing
away particular groups of products was analyzed. Of 32 product groups, 16 groups were thrown away
by at least 6% of respondents with the frequency indicated as “frequently and sometimes.” Bread was
the most frequently wasted product by the Polish respondents (Table 2). Almost 13% of respondents
“frequently and sometimes” threw away smoked meats, vegetables except for root vegetables, dairy
beverages, and fresh fruit. There was no correlation between the frequency of throwing away products
and gender. It can be assumed that both women and men make the decision in a household regarding
“throw away” food.
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Table 2. Influence of sociodemographic features on the frequency of throwing away and buying
selected food products.
Total
Food Practises.

Gender

Age

Residency Education Level
p-Value

%

Frequency of throwing away, answers “often and sometimes”
Bread

23.8

ns

0.000

0.000

0.000

Smoked meats

12.8

ns

ns

0.046

0.039

Vegetables, except root vegetables

12.7

ns

ns

0.032

ns

Dairy drinks

12.7

ns

ns

ns

0.013

Fresh fruit

12.6

ns

0.001

0.013

ns

Cakes

11.3

ns

ns

ns

ns

Potatoes

11.0

ns

ns

0.016

ns

Cream

10.9

ns

0.025

0.004

ns

Cereal products

10.9

ns

0.000

ns

ns

Milk

9.8

ns

ns

0.023

ns

Root vegetables

9.2

ns

0.018

ns

ns

Curd cheese

9.1

ns

0.000

0.011

0.044

Rennet cheeses

8.4

ns

ns

0.042

ns

Fresh red meat

6.9

ns

ns

ns

ns

Fresh fish

6.8

ns

ns

0.038

ns

6.5

ns

ns

0.003

ns

Fresh poultry meat

Products purchased “in bulk”
Coffee, tea, cocoa

55.8

0.038

ns

0.000

ns

Sugar and substitutes

54.9

ns

ns

0.013

ns

Cereal products

48.1

ns

0.016

0.021

ns

Carbonated drinks, still drinks, juices

31.3

ns

ns

ns

0.021

Ketchup, mayonnaise, mustard and
other sauces

30.2

ns

ns

0.014

ns

Food concentrates

28.3

ns

0.013

ns

ns

Potatoes

28.3

ns

ns

0.037

ns

Canned meat and fish

27.3

ns

ns

ns

ns

Other fats

25.1

ns

ns

ns

ns

Milk

21.8

ns

ns

ns

ns

Frequency of shopping, answers “every day, every other day on average”
Bread

82.3

0.028

0.001

ns

ns

Milk

19.9

ns

ns

0.002

ns

Fresh fruit

16.6

ns

0.000

0.000

0.000

Smoked meats

14.0

ns

ns

0.046

ns

Dairy drinks

9.6

ns

0.000

0.000

0.011

Vegetables, except root vegetables

8.7

ns

ns

0.000

0.002

Potatoes

6.7

0.019

ns

0.000

0.032

Fresh poultry meat

5.5

ns

0.007

0.000

0.003

Cereal products

5.4

0.007

0.031

0.004

ns

Cream

5.3

0.009

ns

0.004

ns

4.8

0.003

ns

0.000

0.005

Root vegetables

ns—not significant.
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In the case of five groups of products, however, age influenced the frequency of throwing food
away (Table 2). The youngest persons were less likely to throw away cream, root vegetables, while
the oldest persons threw away bread, fresh fruit, and cottage cheese. Bread was more often wasted
by people aged 18–24 years. Education influenced the frequency of throwing away four groups of
products. People with primary education were less likely to throw away bread, dairy beverages, cottage
cheese, and those with vocational education less likely to throw smoked meats away. In addition, the
place of residence had a significant impact on the frequency of throwing food away. Most products
were thrown away less frequently by residents of cities with more than 500,000 inhabitants.
Polish consumers most often bought durable products in bulk (Table 2). Among the ten groups of
products most frequently purchased in bulk, only three belonged to products most frequently thrown
away, i.e., cereal products, potatoes, and milk. Two products most often wasted in households included
products purchased in bulk by a small percentage of respondents (bread was purchased in bulk by
5.5% of respondents and smoked meats by 6.2%). Gender and education (except for beverages) had no
significant impact on purchases for stock. Root vegetables and cereal products were rarely bought “in
bulk” by the youngest respondents. The place of residence influenced the way of buying of potatoes,
cream, and cereal products.
The frequency of buying products most often wasted was checked. Products such as bread, milk,
fresh fruit, and smoked meats were bought by respondents with high frequency (Table 2). The vast
majority of respondents bought bread every day or every other day on average. The most frequent
buyers were people aged 35–44 and the least frequent being the oldest. At the same time, it should be
noted that bread was the most frequently thrown out product by almost one-fourth of respondents.
Similarly, smoked meats and fresh fruit were often bought and also belonged to products frequently
thrown away. Products bought in bulk were not often wasted by the respondents.
3.2. Estimation of the Risk of Food Waste by Polish Consumers
More than half of all respondents (53.3%) “always and usually” prepare meals at home.
This depended on gender, age, education (p = 0.000). It should be noted that women (W:80.7%;
M:24.6%), the elderly (A:30.3%; B:49.8%; C:54.0%; D:54.4%; E:63.0%) and those with university-level
education prepared meals at home more often
Over a quarter of respondents (27.3%) “rarely or never” serve meals in such a way that everyone
can choose the size of the portion, and almost half (46.01%) “always or usually” do so (Figure 2).
Small town residents were the least likely to serve meals collectively (p = 0.017).
Nearly one in five respondents declared that they “often and sometimes: waste unused meals
(Table 3). One in five respondents declared that they “often and sometimes” waste cooked potatoes,
rice and pasta. The lowest percentage of respondents declared wasting sandwiches prepared for
school/work and soup meat. More than one-third of respondents rather did not use the uneaten meals
to prepare other meals (Table 3). The highest percentage of respondents declared that they rather did
not use previously cooked vegetables. Waste and use of all meal groups depended on age, and less on
the place of residence and education (Table 4). It was found that the oldest respondents were the least
likely to throw away all groups of meals and most often used them to prepare other meals (Table 4).
There was a correlation between serving meals with the possibility to choose the portion and
wasting uneaten elements of meals (Figure 3). It was observed that people who served meals where it
was possible to choose portions less often wasted cooked starch additions and soup meat.
Relationships were found between wasting particular groups of meals and preparing too much
food (Figure 3). It was observed that people who served meals where it was possible to choose portions
less often wasted cooked starch additions and soup meat.
The identified causes of the risk of food waste by Polish consumers were assigned to four groups
and presented in a diagram using the concept of an Ishikawa diagram (Figure 4). Four groups of
causes of the risk of food waste are related to preparing for shopping for food, behavior when buying
food, and behavior at home in relation to food products and meals.
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Table 3. Correlation between sociodemographic characteristics and wasting or using uneaten elements
of meals.
Total

Type of Food

Gender

Age

Inhabitancy

p-Value

%

Wasting: answers “often and sometimes”
sandwiches prepared for work/school
cooked potatoes, rice, pasta
cooked vegetables
soup meat

14.5
19.9
18.0
14.7

ns
ns
ns
ns

0.000
0.002
0.000
0.013

ns
0.044
0.028
ns

0.000
0.001
0.000

0.001
0.000
0.001

Used: answers “rarely and never”
cooked potatoes, rice, pasta.
cooked vegetables
soup meat

24.7.
33.6.
28.4

0.044
ns
ns

ns—not significant.

Table 4. Percentage share of responses by gender, age, place of residence and education to questions
about wasting and using uneaten elements of meals and throwing away expired products and products
with signs of spoilage.
Type of Food.

Gender
W

M

Age
A

B

C

Inhabitancy
D

E

V

VSC SC

MS

Education Level
BC

VBC P

BV

S

H

Using uneaten elements of meals (percentage of responses: rarely and never)
U1

23.1

26.6

37.6

27.4

26.3

22.5

18.9

26.0

19.0

21.1

25.9

35.8

25.9

ns

ns

ns

ns

U2

ns

ns

46.5

32.8

37.0

34.2

26.2

34.0

29.2

31.2

38.6

44.0

32.5

ns

ns

ns

ns

U3

ns

ns

42.2

30.2

30.0

26.7

22.6

28.8

22.1

28.1

35.4

39.2

28.1

ns

ns

ns

ns

Wasting uneaten elements of meals (percentage of responses: often and sometimes)
U1

ns

ns

22.7

24.2

20.7

20.6

14.1

19.4

20.7

22.3

18.0

26.1

14.7

11.7

14.8

23.2

24.6

U2

ns

ns

16.3

23.1

22.8

20.5

12.4

18.2

20.4

17.4

14.7

30.4

14.5

8.2

15.5

22.7

21.4

U3

ns

ns

16.0

18.6

16.3

13.9

11.0

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

U4

ns

ns

19.8

18.6

14.6

14.8

9.0

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns—not significant.

Figure 3. Correlation between serving meals with the possibility to choose portions, wasting uneaten
elements of meals, and preparing too much food.
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Figure 4. Ishikawa Diagram showing the causes of food waste risk.

Then, a hierarchy of the diagnosed causes of food waste risk was determined (Figure 5). The most
frequent causes were: food spoiled, not arranging food according to expiry date, and missing the
expiry date, which are related to the behavior of respondents in regard to food at home.

Figure 5. Hierarchy of the identified causes of food waste risk.

(U1) cooked potatoes, rice, pasta; (U2) cooked vegetables; (U3) soup meat; (U4) sandwiches
prepared for work/school.

Sustainability 2020, 12, 304

11 of 16

3.3. Limitations and Further Research
One limitation of this study is that food waste behavior was self-reported measures by respondents,
meaning that it could be a biased. In particular, the self-estimated measure of the frequency of food
waste used for this study can under-estimate the overall amount of food waste. In the future, other
measurement methods should be used, e.g., diary method, in which respondents would record
the amount of food thrown away along with the reason on a running basis. Second, the results
show a correlation between the sociodemographic characteristics of respondents and food waste, but
investigations should be made to explore the role of other important characteristics, such as income,
type and size of household, and psychographics.
Further research on consumer behavior should explore which motivations are more important
and how economics and household size effect on food waste. Because food spoiled and missing expiry
date turned out to be the most significant causes of food waste, research regarding the terms “best
before” and “use by” are indicated to determine whether consumers interpret these properly.
4. Discussion
Food waste does not reflect a single behavior, but rather results from the way a household plan,
make, prepare, and consume food [28]. According to Porpino et al. [34], various daily food practices
affect food waste.
In their own research, over three-quarters of respondents prepared shopping lists, although with
differing frequency. According to other researchers, e.g., Parizeau et al. [35] and Secondi et al. [36],
careful planning of food shopping is an effective tool to prevent food waste. In addition, Quested
et al. [28] discovered that there is a strong positive correlation between making shopping lists and
other behaviors such as planning meals in advance and checking food stocks before shopping. Papaj’s
study [37] showed that more than half of Poles participating declared that they “always” or “very
often” prepare a shopping list. Similar observations were made by Jörissen et al. [38], whose study
shows that 70% of respondents declared preparing a list. Moreover, Jörissen et al. [38] stated that the
shopping list makes it possible to reduce food waste by about 20% per person.
One Polish respondents in five was unlikely to check their stocks before shopping. Farr-Wharton
et al. [29] emphasize that information about food products stored at home before shopping is key to
avoiding unnecessary food purchases. This practice would result in reducing waste due to expired
food. In addition, if consumers used an appropriate food storage system, it is likely that the amount of
waste due to forgotten food would be reduced.
A relatively small percentage of respondents declared that they often bought food in bulk. Almost
one in five respondents in our survey declared that they “sometimes and frequently” buy unplanned
products. As many researchers pointed out [22,24,30], routine planning and cooking practices in
the household play a key role in producing food waste. According to Stancu et al. [22], shopping
routines contribute to buying fewer unplanned products. Planning procedures, on the other hand,
were strongly and positively linked to household skills. According to Fami et al. [39], households with
better food consumption management skills waste less food. The results of Janssens et. al. [40] show
that the behavior in the shop, especially that consisting in buying more food than necessary, was the
main driver of food waste.
As stated in the survey, buying products with a short shelf life at a reduced price was not popular
among Polish respondents. As our data indicate that missing the expiry date is one of the main causes
of food waste, it should be recognized that such behavior may increase food waste. However, studies
conducted by Koivupuro et al. [41] indicate that households in which it is not common to buy products
at a reduced price waste more. The authors explain this by the fact that people buying products at a
reduced price cannot afford to waste food. Jörissen et al. [38] and Williams et al. [42] made similar
conclusions from their studies.
We have established a correlation between the arrangement of products in cabinets/fridges
according to the expiry date and missing the expiry date. More than 40% did not arrange food
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according to the expiry date. As a result, more than 40% of respondents declared that they throw away
food because they missed the expiry date and 60% because it spoiled. Overall, the same main reasons
can be identified from the survey by Jörissen et al. [38], where respondents indicated mouldiness,
inappropriate taste/smell, storage for too long in the refrigerator, i.e., food being spoiled and out of
date. According to the WRAP [43] and Koivupuro et al. [41] surveys, the causes of avoidable food
waste are being spoiled, being left on a plate after a meal, and being expired. In Finnish households, on
the other hand, the causes of waste were molding (29%), expiration (19%), leftovers (14%), and making
too much food (13%) [44]. According to the WRAP report [43], the key factor is buying too much food.
The percentage of responses confirming such behavior among Polish and British respondents was
similar (22.2% and 22%, respectively). According to Janssens et al. [40], the behaviors when buying
food in a shop have a significant, positive impact on food waste. This study confirms that the lack of
planning of how to prepare food is one of the key impediments to reducing food waste to a minimum.
The highest percentage of Polish respondents “frequently and sometimes” throw away such
products as: bread (almost 24%), smoked meats, vegetables except for root vegetables, dairy beverages,
fresh fruit (about 13% each). Jörissen et al. [38] observed a similar hierarchy of discarded products
on the basis of their research. Their respondents “sometimes and often” threw away fruit, bread,
vegetables, and cheese, but the percentage of respondents declaring that they wasted them was much
higher (over 40%). According to the WRAP report [45], the most frequently wasted products in the
UK were fruit and vegetables (32.5%), beverages (17%), followed by bread and cakes (13.3%), dairy
products and eggs (12%), and uneaten food leftovers (12%). Studies by Hanssen et al. [46] indicate
that bread is the most often wasted food. As Schneider and Lebersorger [47] pointed out, today, bread
must meet high requirements in terms of freshness, and stale bread is most often thrown away by
households. A survey of 1000 Austrians over 15 years of age showed that 2/3 of respondents bought
bread every other day and 78% rated freshness as its most important attribute [48]. A similar frequency
of bread purchases was found in this study. According to Skotnicka et al. [49], products most frequently
thrown away by Poles living in Poland and Great Britain included bread, yoghurt, sausages, fruit, and
vegetables. Based on the survey conducted among Polish rural households in Lublin voivodship, it
can be observed that wasting bread and bakery products not only ranks first, but it is also positively
correlated with education [50]. This relationship is confirmed by our own research.
In this study, it was found that products frequently purchased were also most often thrown away,
i.e., bread, smoked meats, and fruit. According to Jörissen et al. [38], the frequency of shopping affects
the amount of food wasted. Less food is wasted in households that buy more often [51], as more
frequent shopping helps to adapt it to current needs. Different observations were made in the WRAP
Report [23], which shows that daily, spontaneous shopping can lead to more waste.
One in five Polish respondents “frequently” and “sometimes” throws away cooked starch products
or cooked vegetables, and one in three declares that they generally do not use such leftovers to prepare
other meals. According to Romani et al. [13], as the ability to plan meals increases, the ability to plan
purchases improves and overstocking and leftovers are reduced. Stancu et al. [22] noted that, even
in the absence of planning shopping and meals, the appropriate use of leftovers can contribute to
reducing food waste. Poor stock management at home, buying too much, cooking, or serving too
much food, and not using uneaten meals seem to be key factors leading to throwing away usable food,
according to Koivupuro et al. [41]. According to the WRAP report [23], more food is thrown away after
it has been prepared as compared to purchased and unused products. Almost one in three persons
(32%) said they threw away a “significant” amount of food left on the plate after a meal, while nearly
one in four said they threw away a significant amount of food prepared but not served, as well as
unused and open products. Most of the food thrown away in Finnish households were vegetables
and potatoes and the leftovers of cooked food [44]. Similarly, in Tehran households, seven product
groups (bread, cooked rice, fresh fruit, cooked pasta, fresh vegetables and salads, and milk and dairy
products) accounted for more than 72% of wasted food [39]. In about 40% of UK households, waste
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was caused by preparing too much food [38]. In some cases, consumers do not know how to prepare
meals or reuse leftovers [20,22,24].
In this study, we found an influence of age on food waste. Our observation was confirmed in
many studies indicating that older people waste significantly less than other age groups [22,38,40,43].
As noted by Hanssen et al. [46], the percentage of respondents who said they had wasted food within
the past week decreased with age, from about 50% to 70% of respondents aged 26 to 40 and from 10%
to 20% of respondents aged 71 to 85. According to Aschemann-Witzel et al. [20], demographic data
do not play as important a role in explaining food waste at the consumer level as do psychographics.
However, WRAP [43] and Jörissen et al. [38] believe that individual households of retired people
waste more per person, whereas Koivupuro et al. [41] did not find any correlation between age and
avoidable food waste or education level in their studies. Meanwhile, the results of our study indicate
that people with university-level education are more likely to waste food, e.g., because the expiry
date was missed, but also to pay more attention to the observance of storage conditions. The level
of education is considered to be one of the factors contributing to food waste, as people with better
education earn more, but have less time for better food management at home [52]. This is confirmed by
the WRAP report [53], which states that people with university-level education waste more. A reverse
correlation was found by Abdelradi [1] and Mattar et al. [18].
We found that the behavior of women contributes less to food waste than the behavior of men.
Secondi et al. [36] confirmed the strong and significant relationship between the amount of food wasted
and age, gender, and level of education. According to her observations, women seem to be more aware
of food waste than men, and those who left school at the age of 15 or earlier waste less food than those
who completed their education at the age of 20 or over.
Based on our study, we can conclude that the place of residence had an influence on consumer
behaviors in terms of food waste. On the one hand, residents of rural areas and towns between 100,000
and 200,000 population were the least likely to throw away expired products, but most products were
thrown away less often by residents of towns and cities with over 500,000 in population. According to
Secondi et al. [36], it is more likely that people living in small or medium-sized towns or large cities
waste more food than people living in rural areas. This was confirmed by Hanssen et al. [46] and
Mattar et al. [18].
5. Conclusions
It was found that food was wasted more often by young people. Older respondents, on the other
hand, wasted food less often, and more often used uneaten elements of meals to prepare other meals.
Persons with university-level education wasted food more often, but also more often observed the
storage conditions indicated by the producer, and paid attention to the expiry date on the label.
One of the products most frequently thrown away by Polish young respondents was bread, which
was also the product most frequently purchased by the majority of respondents—every day or every
other day on average.
In addition, we identified the causes of the risk of food waste by consumers and determined the
frequency of their occurrence. The most common causes for the risk of food waste include food being
spoiled, missing the expiry date, and failure to arrange food in cabinets according to the expiry date.
Knowing the key factors that can explain consumer behavior and practices that cause food waste
is essential for the development and implementation of effective educational programs to reduce this
negative phenomenon. We have studied the impact of sociodemographic factors on the behaviors of
respondents related to food waste.
These programs should be devoted primarily to young people and to those with higher education.
Emphasis in these educational programs should be placed on proper consumer behavior regarding
food products and meals at home, as the most frequently occurring causes of food waste were spoiled
food and missing an expiry date. Issues related to proper food storage at home in particular should be
addressed. Proper planning of meals, using food products already available at home, is also important.
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The results of our study should be used by governmental and non-governmental organizations
to prepare the assumptions for strategies of reducing food waste at the level of Polish consumers.
Undoubtedly, consumers should be educated in the area of household food management, from planning
purchases to preparing meals.
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