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Abstract: In the food service industry, food is wasted at every stage of the process. A significant
part of food wastage is the so-called plate waste, i.e., food left by the consumer on the plate. The
purpose of this research was to analyze the behavior of Polish consumers in relation to meals ordered
in food establishments. The following issues were taken into account: leaving an unfinished meal
on a plate and reasons for it, taking an unfinished meal home, and ordering half portions. The
study was conducted on a representative group of 1115 adult Polish citizens using the CAPI method.
Segmentation (cluster analysis) of respondents differing in their behavior in relation to ordered meals
was carried out. It turned out that about 53% of Polish citizens do not use food services at all. Men
with secondary and higher levels of education and other sources of income (cluster C) less frequently
declared leaving unfinished meals on a plate and taking an unfinished meal home, especially in
canteens, compared to other clusters. Few respondents declared buying half portions. Excessively
large portions and inadequate taste of dishes were indicated by almost 50% of respondents as the main
reasons for the generation of plate waste. Measures should be promoted to encourage consumers
and food service providers to reduce the generation of plate waste.

Keywords: consumers; food waste; food service establishments; plate waste; cluster analysis; food
security; gastronomy

1. Introduction

The food service industry in Poland and around the world has grown rapidly in recent
years, which is related to the increasing willingness of consumers to pay for food services.
According to data of the Polish Central Statistical Office [1], in 2014–2019, revenues from
food service activities increased by over 80%. This rate was halted by the COVID-19
pandemic [2]. However, it should be assumed that after the end of the pandemic, the
situation in the food service market will stabilize and return to the dynamic pre-2020
development. The perspectives for developing food service businesses in Poland until
2035 are promising [3]. Rapid economic growth can affect consumption levels, purchasing
power, and eating patterns [4]. Moreover, due to the changes in lifestyle caused by high
professional workload and participation in various leisure activities, people are deviating
from traditional home eating. Spending on eating out and hotels, especially in households
of one or two persons, is steadily growing [3]. Considering the projected growth of the food
service industry and the shift in consumption from homes to food service establishments,
the volume of generated and food waste is expected to increase in this sector [5–8]. The
food service industry will face many challenges, including United Nations Sustainable De-
velopment Goals (UNSDG) [9]. Therefore, it is essential to understand the basic risk factors
affecting food waste generation in the food service industry and to identify preventive
measures that will reduce the amount of such wasted food.
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As such, the question of the amount of food waste in the food service industry arises.
The report “Preparatory study on food waste across EU 27” [10], which was developed
mainly on the basis of Eurostat data and other national sources considering expert as-
sessment, shows that in the year 2006, 27 countries of the EU wasted 89.3 million tons of
food. The data in this report and other publications [11,12] indicated households as the
most responsible for food waste. As a link in the food chain, the food service industry
is responsible for about 12–14% of food waste, i.e., 10.5–12.3 million tons of food [10,11].
Recent surveys conducted in Poland have proven that over 4.8 million tons of food are
wasted in Poland every year. The results obtained indicate that the most significant amount
of food (60%) is wasted by consumers in households. According to the estimates, the Polish
food service industry was responsible for 1.17% of food waste in the entire food chain.
However, the authors of the surveys emphasized that in some links of the food chain, such
as the transport or food service industry, the estimates may be incomplete, due to problems
with collecting primary data [13]. Filimonau and De Coteau [14] emphasized that despite
the large scale of food waste in the food services sector, this problem still draws little and
insufficient attention from researchers.

Studies show that the problem of food waste in the food service industry is a global
one and affects the whole world [15–18]. Cerrah and Yigitoglu [19] emphasized that food
establishments cannot survive without creating food waste, and it can be generated at
every step, from product receipt to consumption. Both Polish [20,21] and international
publications show that in the food service industry, including hospital catering [22–25]
or school canteens [26], a significant part of food wasted is the so-called plate waste, i.e.,
food not eaten by the consumer and left on the plate (consumption waste). Tomaszewska
et al. [20] estimated that in the four Polish hotels investigated, on average, 72.55% of
food wasted came from the serving department, i.e., the dining room buffet or as plate
waste, weighed in the dishwashing room. A significant share of this value (48.82%) was
constituted by plate waste left by consumers on their plates, and 23.73% was food left/not
consumed by hotel guests on the breakfast buffet in the dining room. In the investigated
facilities, an average of 0.046 kg was wasted from each breakfast portion offered to guests
in the form of plate waste, which constituted 5.8% of its mass. The data on the food waste
reported is inconsistent. Lonska et al. [27] revealed that the average weight of plate waste
per schoolchild reached 0.178 kg, and the total weight of plate waste accounted for 28.75%
of the total weight of food served. Some studies by other authors indicate a lower or higher
share of plate waste in the structure of food waste. For example, Papargyropoulou et al. [28]
showed that customer plate waste constituted 23–35% of the total. In contrast, Eriksson
et al. [23] estimated that food waste consisted of 42% plate waste in Swedish hospitals, and
Razalli [29] in Malaysian hospitals assessed the mean percentage of overall plate waste at
47.5%. Plate waste left by customers at the restaurants surveyed by Silvennoinen et al. [30]
ranged from 4% to 8%. The mass of plate waste generated is correlated with the type of
food service provided. For example, the largest share of plate waste is observed after meals
served at a self-service buffet compared to waiter service [31].

However, these are usually observations made in the food service establishments or
reported by the employees. It is essential to learn the opinion of consumers at different
types of food service establishments on the reasons for generating plate waste. To plan
appropriate measures, it is also important to define the profile of consumers who are most
likely to use food service establishments.

To fill this gap, a consumer survey was planned to determine: (1) the frequency of
using food service establishments, (2) the reasons for plate waste, and (3) the handling of
unfinished meals. The authors believe that the results of this study provide an excellent
foundation for further analysis in this field.

The following research hypotheses were formulated in this work:

Hypothesis 1 (H1): Polish consumers still relatively and rarely use food service establishments, and
this frequency is primarily determined by the respondents’ professional activity and education level.
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Hypothesis 2 (H2): The frequency of leaving plate waste varies according to the type of food service
establishment used by the respondents.

Hypothesis 3a (H3a): Individual characteristics of the respondents regarding professional activity,
age, and level of education significantly affect the their behavior in terms of plate waste.

Hypothesis 3b (H3b): Professionally active and educated respondents less often leave and take
plate waste home.

Hypothesis 4a (H4a): Respondents leave unfinished meals in food service establishments due to
overly large portions.

Hypothesis 4b (H4b): The reasons for leaving unfinished meals in food service establishments
also depend on the individual characteristics of the respondents.

2. Materials and Methods
2.1. Data Collection

The survey was conducted in February and March 2019 on a nationwide random
quota-based group of 1115 adult respondents. The sample was selected from the National
Official Register of the Territorial Division (TERYT) kept by the Central Statistical Office. It
was a representative sample of the general population of adult Poles (aged 18+) in terms of
gender, age, and size of place of residence.

In the first phase of the sample selection, territorial stratification of the population
was made, taking into account 16 voivodeships and 6 city-size classes, i.e., (1) villages,
(2) cities of up to 50,000, (3) cities from 50,000 to 100,000, (4) cities from 100,000 to 200,000,
(5) cities from 200,000 to 500,000, and (6) cities of over 500,000 residents. Then, the appro-
priate number of cities was randomly selected from the six classes of cities.

In the second phase of the sample selection (after territorial stratification), the required
number of addresses was randomly selected in the selected cities and municipalities.
In the last sample-selection phase, demographic characteristics (gender and age) were
matched for each city class, taking into account the voivodeship. The respondents were
selected using the so-called random-route method—a fixed address path with a randomized
starting point. The interviewer went to the starting address, and if it was impossible to
interview the respondent at the randomly selected starting address, he proceeded to the
next designated household. This kind of sample-selection procedure ensures that any
research is representative and the structure of the sample in terms of gender, age, place of
residence, or voivodeship does not differ significantly from the entire population.

The survey was conducted using the CAPI (computer-assisted personal interview)
method. The results of the interviews were analyzed. The interviews were verified using the
CATI (computer-assisted telephone interviewing) method. The purpose of the follow-up
interview was to confirm the interview and the verity of the respondent’s selection.

Before the actual research, a pilot study was carried out involving 30 respondents. All
concerns/problems raised by the respondents were discussed and addressed in the question-
naire. Trained interviewers conducted the interview with the use of the revised questionnaire.

Table 1 presents the sociodemographic characteristics of the respondents. A compa-
rable number of men and women took part in the actual study. Respondents aged 35–44
were the smallest group in terms of age. On the other hand, people aged 45–59 and over 60
accounted for slightly more than half of the studied population. People with secondary ed-
ucation were the largest group of respondents. Fewer than one in five respondents declared
having higher education. A majority of the respondents were employed or self-employed.
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Table 1. Sociodemographic characteristic of respondents (N = 1115).

Variable Characteristics (Abbreviation) (N) (%)

Gender
Female (F) 570 51.1
Male (M) 545 48.9

Age

18-34 years (A18-34) 314 28.1
35-44 years (A35-44) 208 18.7
45-59 years (A45-59) 304 27.3

60 years and above (A≥ 60) 289 25.9

Education
elementary, vocational (Ee) 450 40.3

secondary (Es) 468 42.0
Higher (Eh) 197 17.7

Employment
Employed or self-employed (EES) 720 64.6

Others (students, unemployed, housewife;
pensioner/retiree, farmer) (EO) 395 35.4

2.2. Questionnaire

The questionnaire consisted of two parts. The first part contained 6 questions regard-
ing the frequency of using food services, taking into account the type of establishment
(restaurants, bars, canteens, small food service outlets) (question 1), the frequency of
particular actions regarding ordered meals for each of the four types of establishments
(questions 2–4), reasons for not eating the whole meal (question 5), and the significance of
the selected characteristics of the ordered meals (question 6). Responses to the question
about the frequency of using food services were: every day (F1), average every 2 days (F2),
average 1–2 times a week (F3), average 1–2 times a month (F4), less than once a month
(F5), and never (F6). In the questions concerning the behavior with regard to the ordered
meals, a 5-point scale was used with the extreme choices “always” and “never,” whereas
in the question concerning the significance of individual characteristics of the ordered
meals, a “definitely important” to ”definitely not important” scale was used. In the case of
question 6, multiple-choice answers were offered.

Four types of food service establishments were considered in the study, in line with the
classification adopted by the Central Statistical Office, i.e., restaurants, bars, canteens, and
small food service outlets. According to the Central Statistical Office (GUS) definition [32]:
(1) a restaurant is a food service establishment available to the general public, with full
waiter service, offering a wide and varied range of dishes and drinks, served to consumers
according to a menu; (2) a bar is a food service establishment operating similarly to a
restaurant, with an assortment limited to popular dishes and goods; (3) a canteen is a
mass food service establishment that provides certain groups of consumers with meals
(mainly lunch), but also breakfast and dinner; (4) a small food service outlet is a food
service establishment offering limited services, such as fish and chips, a pump room, ice
cream parlour, cinema, and stadium food court, etc.

All respondents answered the question about the frequency of using food services,
depending on the type of establishment (N = 1115). However, to obtain reliable data for
further analyses, respondents who did not use the food service industry at all or used them
occasionally, i.e., less frequently than once a month, were excluded from the subsequent
part of the study.

The arrangement of questions with the percentage of respondents answering sub-
sequent questions and the adopted method of labeling questions and answers used in
discussing the results are presented in Figure 1.
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Figure 1. Scheme of questions included in the questionnaire.

The second section of the questionnaire contained questions concerning the respon-
dents’ demographic information, i.e., gender, age, and place of residence, which character-
ized those surveyed.

2.3. Statistical Analysis

For the interpretation of significant statistical correlations, in the case of questions
based on quantitative and qualitative scales, the values of the percentage of responses of a
given category of answers and a comparison of the respondent segments were used.

Moreover, to check the correlation between the frequency of leaving unfinished meals (2a)
and reasons for doing so (3a–e), Spearman coefficients of correlation were calculated [33].
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The additional purpose of the analysis was the segmentation of respondents differing
in their behavior toward meals ordered in food service establishments in the context of plate
waste. For this purpose, a multivariate cluster analysis method was used. Cluster analysis
uses a group of multivariate techniques whose primary purpose is to group objects [34]. Its
aim is to divide a set of data into groups of similar characteristics [35]. Ward’s hierarchical
method was used to create clusters with Euclidean distances [36]. Homogeneous clusters of
respondents were determined based on the average level of the arithmetic mean value and
the fraction index values. The clusters were determined based on distances of bonding from
the bonding stages. Four clusters were determined. The cluster analysis was supplemented
with examination of the significant differences between the average level of each element
(constituting the multidimensional criterion of cluster formation) in selected clusters. The
null hypothesis of equality of the mean value/fraction index (calculated for each cluster)
was verified with the Fisher–Snedecor test, while the post hoc analysis was performed with
the least significant difference (LSD) test. This enabled the identification of homogeneous
groups of arithmetic means. This verification was performed at a significance level of
α = 0.05.

All tests were done using Statistica software version 12.1 PL (StatSoft, Cracow, Poland).

3. Results
3.1. Frequency of Using Food Services by Polish Consumers

Results regarding the frequency of using four types of food service establishments by
Polish consumers are presented in Table 2. It turned out that about half of Polish citizens
do not use food services at all (F6: 43.41–72.47%) and about one-third do so less than once a
month (F5: 16.23–35.96%). Consumers indicated canteens as food service establishments
that they did not use (three-fourths of indications). The use of restaurants, bars, canteens,
and small food service outlets at least once or twice per month (F4) was declared by 12.91%,
18.30%, 4.74%, 9.78% of the respondents, respectively. Analyzing the percentage of people
using food services at least once or twice a week (F3), it was found that Polish consumers
most often use bars on a weekly basis (8.2%). Only 0.27% of respondents declared that they
used the services of restaurants, bars, or small food service outlets every day, and a little
more, 0.81%, said they used the canteens.

Table 2. Frequency of using the four types of food service establishments by Polish consumers
(N = 1115).

Type of
Establishment:

Frequency of Using the Services (%) 1

F1 F2 F3 F4 F5 F6

Restaurants 0.27 0.81 5.65 12.91 35.96 44.39
Bars 0.27 1.43 8.16 18.30 28.43 43.41

Canteens 0.81 1.97 3.77 4.75 16.23 72.47
Small food service outlets 0.27 1.70 5.56 9.78 28.52 54.17

1 F1: everyday; F2: average every 2 days; F3: average 1–2 times a week; F4: average 1–2 times a month; F5: less
than once a month; F6: never.

3.2. Behavior of Polish Consumers in Relation to Ordered Meals

When analyzing the behavior of Polish consumers in terms of the meals ordered, the
following issues were taken into account: leaving an unfinished meal on a plate (2a), taking
an unfinished meal home (2b), and ordering half portions (2c). The results regarding the
frequency of the behaviors above are presented in Table 3.

It was found that more than half of the respondents using food services at least once a
month (F1–F4) declared that they “rarely” (R) or “never” (N) left an unfinished meal on a
plate. This answer was given by 62.10% of the consumers eating out in bars, 54.40% eating
out in small food service outlets, and 51% eating out in restaurants and canteens. On the
other hand, 12.69% of canteen customers, 10.96% of restaurant customers, 9.84% of small
food service outlet customers, and 5.74% of bar customers reported that they “always”
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(A) and “usually” (U) left their meal unfinished. Approximately 1/3 of the respondents,
regardless of the type of food service establishment, declared that they “sometimes” (S) left
their meal unfinished.

Table 3. Behavior of the respondents in regard to meals ordered, taking into account the type of food
service establishment.

Behavior
Type of Food Service

Establishment:
Respondents 1 Frequency of Indications (%) 2

N % A U S R N

Leave an
unfinished meal

on a plate (2a)

Restaurants 219 100 0.91 10.05 37.90 36.53 14.61
Bars 314 100 0.96 4.78 32.17 34.71 27.39

Canteens 126 100 0.79 11.90 35.71 30.16 21.43
Small food service outlets 193 100 2.59 7.25 35.75 27.98 26.42

Take an
unfinished meal

home (2b)

Restaurants 219 100 0.91 10.05 30.14 21.00 37.90
Bars 314 100 1.27 6.05 22.61 21.02 49.04

Canteens 126 100 1.59 14.29 20.63 21.43 42.06
Small food service outlets 193 100 3.11 6.74 22.28 24.35 43.52

Order half
portions (2c)

Restaurants 219 100 1.37 6.85 26.94 24.20 40.64
Bars 314 100 1.27 4.46 17.20 19.11 57.96

Canteens 126 100 0.00 12.70 23.81 22.22 41.27
Small food service outlets 193 100 0.52 9.33 21.24 21.24 47.67

1 Number of respondents eating out at least once a month in the given type of food service establishments (F1, F2,
F3, F4 in Table 2). 2 A: always; U: usually; S: sometimes; R: rarely; N: never.

It was found that consumers were even less likely to take an unfinished meal home
than to leave it on a plate (Table 3). Most often, the answer “rarely” and “never” was given
by customers of bars (70.06%), followed by small food service outlets (67.87%), canteens
(63.49%), and restaurants (58.90%). Approximately 1/5 of the respondents who ate out
in bars, canteens, and small food service outlets and 1/3 who ate out in restaurants did
it “sometimes.” Only 1/6 of canteen customers declared that they “always” or “usually”
took their unfinished meals home. The percentages were even lower for customers of
restaurants and small food service outlets (1 in 10 respondents) and bars (7.32%).

Since most of the respondents who eat out in food service establishments at least
once a month happened to leave an unfinished meal, although with varying frequency
(“always”–“rarely”), they were asked about ordering half portions. It was found that this
practice was never (“N”) or rarely (“R”) used. This answer was given by: 77.07% of the
consumers eating out in bars, 68.91% eating out in small food service outlets, 64.84% eating
out in restaurants, and 63.49% eating out in canteens (Table 3). Almost 13% of canteen
customers, 9.85% of small food service outlets customers, 8.22% of restaurant customers,
and 5.73% of bar customers declared ordering half portions with the frequency of “always”
(A) and “usually” (U). Approximately 1/4 of the respondents, regardless of the type of
food service establishment, declared ordering half portions “sometimes” (S).

3.3. Reasons for Leaving Unfinished Meals in Food Service Establishments

Respondents who declared that they “always”, “usually”, “sometimes”, and “rarely”
left unfinished meals in restaurants, bars, canteens, or small food service outlets were asked
about the reasons for such behavior. Almost half of the respondents stated that it was due
to overly large portions and inadequate taste (Table 4). About 1/5 of the consumers stated
that they did not finish their meal in a food service establishment because they found an
undesirable element in a dish or ordered too many dishes. About 1/6 of the respondents
indicated an unappealing look as the reason for the unfinished meal.
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Table 4. Reasons for leaving unfinished meals in food service establishments (N = 324 *).

No. Reason
Respondents

N %

3a unappealing look 57 17.59
3b inadequate taste 156 48.15
3c overly large portions 161 49.69
3d ordering too many dishes 61 18.83
3e finding an undesirable element in a dish 64 19.75

* Number of respondents declaring leaving an unfinished meal on a plate (Table 3 (2a)) with the frequency
always–rarely (A–R).

Calculated Spearman correlation coefficients showed that Polish respondents reporting
an increasing frequency of leaving unfinished meals in bars and small food service outlets
often pointed to unappealing looks as a reason (Table 5). Although a weak correlation, it
was nonetheless a significant one. There was no correlation between the declared frequency
of leaving unfinished meals and the other reasons for this phenomenon, including overly
large portions of meals.

Table 5. Calculated Spearman rank correlation coefficients (r) between the frequency of leaving
unfinished meals (2a) and reasons for doing so (3a–e).

Reasons for Leaving Unfinished Meals
Spearman’s Rank Correlation Coefficients

Restaurants Bars Canteens Small Food Service Outlets

3a unappealing look −0.134 −0.135 * −0.064 −0.219 *
3b inadequate taste 0.089 0.002 0.078 0.061
3c overly large portions −0.032 0.037 0.014 −0.071
3d ordering too many dishes −0.040 0.052 −0.098 −0.089
3e finding an undesirable element in a dish −0.095 0.097 −0.079 −0.066

* p < 0.05.

3.4. Significance of the Characteristics of Ordered Meals in the Opinion of the Respondents

In the opinion of the respondents in the study, price and portion size were defi-
nitely/rather important (DI/RI) aspects (almost 85% of responses) (Table 6). The ingredi-
ents and look of the meal turned out to be slightly less important for consumers (about 80%
of answers). Allergen content was indicated as the least important aspect of the meal.

Table 6. Significance of the characteristics of ordered meals in food service establishments (N = 407) 1.

No. Variable
Frequency of Indications (%) 2

DI RI NN RNI DNI

4a look of the meal 39.07 39.80 13.02 6.39 1.72
4b portion size 30.96 53.07 10.32 4.91 0.74
4c ingredients 40.05 40.79 13.51 4.42 1.23
4d allergens 18.43 27.03 25.80 20.64 8.11
4e price 43.73 40.54 8.11 5.90 1.72

1 Number of respondents eating out at least once a month in the given type of food service establishments (F1, F2,
F3, F4 in Table 2). 2 DI: definitely important; RI: rather important; NN: neither important nor unimportant; RNI:
rather not important; DNI: definitely not important.

3.5. Sociodemographic Characteristics of Isolated Clusters

Following the answers provided by the respondents and their analysis, four clusters
were identified. The characteristics of the selected clusters are presented in Table 7. It was
found that 9.9% of respondents were not classified in any of the four identified clusters.
The largest cluster was B, composed mainly of young men with secondary education and a
part of the labor force. In cluster A, the majority were women aged 45–59 with secondary,
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elementary, and vocational education who were also a part of the labor force (employed
and self-employed). The smallest was cluster C, which consisted only of men aged, mainly
over 60 years old with high education and unemployed. The last cluster, D, however,
consisted mainly of older females with a low level of education and unemployed.

Table 7. Characteristics of the clusters.

Cluster N
% Share of the Cluster in
the Studied Population

Share in the Cluster (%)

Gender (a) Age (b) Education (c) Employment (d)

A
professionally active,

mainly women
322 28.9

A18−34:28.9 Ee:36.6
F:76.4 A35−44:11.2 Es:39.8 EES:90.4
M:23.6 A45−59:59.9 Eh:23.6 EO:9.6

A≥ 60:0

B
professionally active,
mainly young men

366 32.8

A18−34:54.1 Ee:21.6
F:26 A35−44:33.1 Es:57.4 EES:100
M:74 A45−59:12.8 Eh:21 EO:0

A≥ 60:0

C
educated men with

other sources of
income

72 6.5

A18−34:16.7 Ee:0
F:0 A35−44:23.6 Es:43.1 EES:23.6

M:100 A45−59:19.4 Eh:56.9 EO:76.4
A≥ 60:40.3

D
non-educated older

respondents with other
sources of income

245 22.0

A18−34:0 Ee:78.8
F:62.9 A35−44:6.5 Es:21.2 EES:10.2
M:37.1 A45−59:0 Eh:0 EO:89.8

A≥ 60:93.5
(a) F: female; M: male; (b) A18−34: 18–34 years old; A35−44: 35–44 years old; A45−59: 45–59 years old; A≥ 60: over
60 years old; (c) Ee: elementary, vocational; Es: secondary; Eh: higher; (d) EES: employed or self-employed; EO:
others (students, unemployed, housewife; pensioner/retiree, farmer).

3.6. Elements of Behavioral Characteristics of the Identified Clusters

Based on an analysis of the clusters, it was found that the four clusters (A, B, C, and D)
did not differ significantly in responses on such issues as frequency of using the canteens
(1: canteens), leaving unfinished meals in food service establishments because of their
unappealing look (3a), overly large portions (3c), finding an undesirable element in a dish
(3e), or importance of meal qualities, such as portion size (4b), ingredients (4c), or allergens
(4d) (Table 8).

However, it was found that the four clusters differed significantly in 19 of the 26
analyzed situations (Table 8).

Persons classified in the largest cluster, B, i.e., mainly young men (up to 34 years
old) with secondary education and working professionally, often responded similarly to
those in cluster A, i.e., mostly women between 45 and 59 years old with elementary and
secondary education and also a part of the labor force (Table 9). These clusters showed a
similar frequency of eating out in restaurants, bars, and small food service outlets. It was
noted that clusters B and A (as well as cluster C) had lower averages for this part of the
questionnaire (No. 1) than respondents classified in cluster D, i.e., mainly older women (up
to 60 years old) with a low level of education and low professional activity. This indicates
that the respondents classified in this group, i.e., employed persons (clusters A and B),
more often use the services of restaurants, bars, and small food service outlets than older
respondents with a low level of professional activity. It was noted that most respondents
from cluster D did not use food services at all (arithmetic mean about 5.5).
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Table 8. Average frequency ** or arithmetic mean * for the identified clusters with results of the
variance analysis and least significant difference (LSD) test.

No. Question (II)
Cluster (I)

p-Value
A B C D

Frequency of using the services *

1.

Restaurants 4.95 a 4.94 a 5.05 a 5.49 b 0.025
Bars 4.79 a 4.66 a 4.84 a 5.50 b 0.022

Canteens 5.45 5.35 5.43 5.55 0.520
Small food service outlets 5.06 a 5.06 a 5.13 a 5.51 b 0.016

Frequency of leaving unfinished meal on plate *

2a.

Restaurants 3.43 b 3.45 b 4.32 c 3.00 a 0.000
Bars 3.81 b 3.95 b 4.39 c 2.88 a 0.000

Canteens 3.29 a 3.74 b 4.70 c 3.25 a 0.000
Small food service outlets 3.53 ab 3.82 b 4.49 c 3.27 a 0.000

Frequency of taking an unfinished meal home *

2b

Restaurants 3.81 b 3.90 b 4.71 c 2.92 a 0.000
Bars 4.07 b 4.20 b 4.12 b 3.03 a 0.005

Canteens 3.29 a 4.19 b 5.00 c 3.28 a 0.000
Small food service outlets 3.96 b 4.18 b 4.23 b 3.04 a 0.001

Frequency of ordering half portions *

2c

Restaurants 3.73 b 4.11 b 4.81 c 2.65 a 0.000
Bars 4.18 b 4.40 bc 4.75 c 2.69 a 0.000

Canteens 3.50 a 4.34 b 5.00 c 3.21 a 0.000
Small food service outlets 3.89 ab 4.26 bc 4.68 c 3.45 a 0.002

Reasons for not eating the whole meal **
3a Unappealing look of the meal 0.17 0.16 0.13 0.14 0.962
3b Inadequate taste 0.47 b 0.47 b 0.64 b 0.20 a 0.013
3c Overly large portions 0.50 0.48 0.53 0.42 0.770
3d Ordering to many dishes 0.15 ab 0.24 b 0.06 a 0.08 a 0.024
3e Finding an undesirable element in a dish 0.19 0.24 0.26 0.28 0.876

The importance of the selected qualities *
4a Look of the meal 1.92 a 1.94 a 1.56 a 2.81 b 0.000
4b Portion size 2.02 1.83 1.71 2.03 0.072
4c Ingredients 1.94 1.90 1.53 2.20 0.152
4d Allergens 2.69 2.84 2.50 2.63 0.524
4e Price 1.87 a 1.78 a 1.52 a 2.44 b 0.002

(I) Identical letters for arithmetic mean or frequency means that there were no significant differences between
the clusters. (II) Direction of the scale: (1) frequency of using the services, from 1 “everyday” to 6 “never”; (2a–c)
frequency of behavior from 1—“always” to 5—“never; (4a–e) the importance of the selected qualities from 1
“definitely important” to 5 “definitely not important.”

Table 9. Matrix showing the scale of similarity among the clusters (the cells show the number of
cases in which a given cluster formed a homogeneous group with other clusters—LSD test).

Clusters

C
lu

st
er

s

A B C D

A x 16 9 5
B 16 x 10 0
C 9 10 x 1
D 5 0 1 x

In the second section of the questionnaire (2a–c), persons classified in cluster C, i.e.,
only educated men with other sources of income more often than other clusters (A, B,
D) declared that they ”rarely”/”never” left an unfinished meal on a plate in four food
service establishments (arithmetic mean from 4.32 to 4.70), so they “rarely”/”never” took
an unfinished meal from a restaurant or canteen home, and they “never” (arithmetic mean
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from 4.68 to 5.00) ordered half portions of meals in the types of food service establishments
analyzed (Table 8). Additionally, in the case of issues raised in this part of the questionnaire,
respondents from clusters B and A responded similarly (thus creating a homogeneous
group). Compared to cluster C, they more often declared leaving an unfinished meal on a
plate, regardless of the type of food service establishment (2a), or taking an unfinished meal
home in the case of restaurants, bars, and small food service outlets (2b) or ordering half
portions in restaurants, bars, and small food service outlets (2c). Taking into account the
arithmetic mean, in the second part of the questionnaire, it was noted that uneducated older
respondents with a low level of professional activity from cluster D declared most often
leaving an unfinished meal on the plate, taking an unfinished meal home, and ordering
half portions, regardless of the type of food service establishment.

In the third section of the questionnaire (3a–e), concerning the reasons for not eating
the whole meal in food service establishments, it was noticed that uneducated older
respondents with other sources of income (cluster D) more rarely, compared to other
clusters, indicated inadequate taste as a reason for leaving an unfinished meal on the plate.
The persons included in this cluster, as rarely as the respondents in clusters A and C,
declared that the unfinished meal resulted from ordering too many dishes (3d). This reason,
i.e., ordering many dishes, was more often declared by professionally active young men
(cluster B).

Based on the values presented in the last section of Table 8 (4a–e), it can be seen that
the percentage of respondents who considered the look of the meal (4a) and price (4e) an
essential factor of the ordered dishes in clusters A, B, C was lower than cluster D.

4. Discussion

It was found that the proportion of respondents using food services regularly in the
period just before the COVID-19 pandemic was small. Only about 11% of respondents
declared eating out in various food service establishments once or twice a month (most
preferred bars), about 6% once or twice a week, and only about 1.5% every 2 days. Therefore,
the first part of hypothesis 1, concerning the rare use of food service establishments by
Polish consumers, was confirmed. In the report “HoReCa market in Poland in 2019,” 45%
of respondents declared eating out in 2018 much more often than the previous year, and
42% noted no change in this regard [37]. In another study carried out in Poland during
the SARS-CoV-2 pandemic [38], the majority of respondents (95%) indicated that before
the pandemic, they usually used food services once a month, once every 2–3 months,
or rarely. It should be noted that although the survey included 1021 adult respondents,
the sample was not representative of Poland, and the survey was conducted online. The
authors’ research conducted on a representative sample was the first of its kind in Poland.
On the other hand, Trafialek et al. [35] reported that a comparable percentage (less than
50%) of Polish and Lithuanian respondents (600 participants each) declared using food
services less frequently than once a week. Compared to the United Kingdom, according to
a survey conducted in the first half of 2020, i.e., during the COVID-19 pandemic, slightly
over 45% of respondents declared that they ate out in restaurants at least once a month [39],
and an even greater percentage (55%) ate out in quick-service restaurants offering such
food as burgers or pizza [39]. Also, studies conducted in India indicated that 4 out of 10
respondents ate out more than four times a month [40]. In the United States, more than 50%
of adult consumers reported eating out three or more times a week [41]. Such consumption
patterns are common in high-income societies and cities, especially in Western Europe, the
US, and Australia [42].

Furthermore, the second part of hypothesis 1, regarding the influence of professional
activity and level of education on the frequency of using food service establishments, was
confirmed. It was found that respondents from cluster A (professionally active, mainly
women), cluster B (professionally active, particularly men up to 44 years old), and cluster
C (educated men, mostly over 44 years old with other sources of income) more often
used the services of restaurants, bars, and small food service outlets than respondents
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from cluster D (uneducated older respondents with other sources of income). Czarniecka-
Skubina et al. [38] found that use varied based on education level. People with primary and
vocational education chose fast food establishments significantly more often. People with
secondary education usually choose pizzerias, kebab establishments, cafés, and bars. On
the other hand, people with higher education chose canteens and restaurants significantly
more often. The gender of the Polish respondents did not matter in this regard.

It was found that more than half of respondents using food services at least once a
month declared that they “rarely” or “never” left an unfinished meal on a plate. About 1 in
10 respondents “always” and “usually” left their meal unfinished on a plate, regardless of
the type of food service establishment. Therefore, hypothesis H2, concerning the frequency
of leaving plate waste according to the type of food establishment, was not confirmed. It
should be assumed that the frequency of leaving unfinished meals on the plate is similar,
but varies in amount. Compared to waiter service, the largest share of plate waste is
observed after meals served at a self-service buffet [31].

Many studies [42–45] have shown that younger consumers waste significantly more
food than other age-groups. In the case of leaving plate waste in food service establishments,
the group of respondents who declared that they “sometimes” (mean = 3.1) left unfinished
meals was cluster D, mainly consisting of uneducated older women (above 60 years old)
with other sources of income. Respondents from cluster B, dominated by young consumers
(18–34 years old), mainly men, declared much less frequency of leaving food on plates, i.e.,
“rarely” (mean = 3.7). In a study conducted by Cerrah and Yigitoglu [19] in Turkey, it was
also found that participants in the 26–35 age-group left significantly less plate waste than
those in the 36–45 age-group. Melbye et al. [46] found a negative correlation between age
and plate waste. Therefore, in the case of food on plates in food service establishments, it
can be assumed that younger consumers left less plate waste than older ones.

However, considering all four clusters (A, B, C, D) in terms of leaving food on the
plate, it can be stated that much more impact on this issue was exerted by level of education
and respondents’ gender. Men primarily aged 60 + with a high level of education and
unemployed (cluster C) were the respondents that declared the lowest frequency of leaving
plate waste in every type of food establishment (mean = 4.5). Therefore, hypotheses H3a
and H3b were confirmed. Numerous studies have confirmed that women generate more
plate waste than men [19,47,48]. Research by Cerrah and Yigitoglu [19] suggested that
women cannot consume as much food as men, due to their physical structure. On the other
hand, observations of Secondi et al. [49] showed that women appear to be more aware of
food wasting than men.

A study by Lorenz et al. [50] suggested that leaving unfinished meals is generally
determined by situational variables and behavioral intentions. With regard to situational
factors, taste perception plays a vital role in leaving unfinished food on a plate. Behavioral
intentions are largely determined by the individual’s standards and attitudes that determine
consumers’ intentions regarding food-waste prevention. According to Siriexs et al. [51],
doggy bags are a useful tool for increasing food-waste awareness. The present study
showed that few respondents took their unfinished meals with them. This behavior
was more common among older women with elementary education (cluster D). Mirosa
et al. [52] stated that taking leftovers from food service establishments is a product of
various barriers and benefits that influence consumer behavior. As practical and moral
reasons, Hamerman et al. [53] listed the suitability of leftovers for consumption and care
for the natural environment. One of the barriers could be the feeling of shame associated
with asking for the possibility of taking the unfinished meal home [51]. As noted by several
researchers, an important aspect in taking leftovers home turned out to be the company
with whom the meal is consumed. If the consumer eats a dish with people they are trying
to impress, they assume that taking an unfinished meal home is embarrassing and violates
social norms [53–55]. On the other hand, if the dish is eaten with people with whom the
consumer feels comfortable, they would gladly take the unfinished meal home [53].
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Almost half of the respondents indicated huge portions and inadequate dish taste
as reasons for not finishing the food. A small percentage of respondents indicated other
reasons, such as unappealing look of the meal, ordering too many dishes, or finding
undesirable elements in a dish. Therefore, hypothesis H4a was confirmed. However, it
should be noted that the answers provided were differentiated among four clusters only
in the case of inadequate taste and ordering too many dishes. Hence, the H4b hypothesis
H4b was partially supported. It was noticed that uneducated older respondents (mainly
women) with other sources of income (cluster D) more rarely indicated inadequate taste as
a reason for leaving unfinished meals on plates than other clusters.

As noted by many researchers, the quality of meals served in food service establish-
ments is the most critical factor determining consumer satisfaction [56–60]. According to
survey results, one significant cause of food waste in food service establishments was inade-
quate taste, which was below the consumers’ expectations. This observation was confirmed
by many other studies [50,61,62]. Customers are often unaware of food ingredients, which
can lead to ordering dishes that will be left unfinished. One of the methods of minimizing
this may be advising customers on the ingredients, unusual foods, or offering a tasting
menu [63]. Another solution might be to introduce some flexibility in the menu, allowing
customers to combine main courses with different side dishes [64].

Overly large portions of dishes were not differentiated among the four clusters. Many
authors have stressed that one of the key factors determining food waste in the food
service industry is the excess in portions compared to consumer preferences [10,65–69],
and recommended reducing them [66–69] or offering varied portion sizes [70]. Meanwhile,
in the United States, portion sizes have grown over time, with restaurants and other food-
selling services promoting large portions as a selling feature, even though many customers
leave part of their meal uneaten [71]. At the same time, it was found that ordering half
portions is a rare or nonexistent behavior.

In the opinion of respondents participating in the study, the most important aspect of
a meal was the price, which has been confirmed in many studies [72–76].

Limitations, Further Research, and Practical Implications

One of the limitations of this study is that the respondents declared the behavior related
to leaving plate waste in food service establishments, which means that it may be subjective.
In particular, the frequency of leaving unfinished meals might have been misjudged by
the respondents. In the future, a different additional measurement method should be
used to confront the respondents’ declarations with their actual behavior. Future research
should be designed to allow respondents to learn the motivations for preventing food
waste in food service establishments and understand their reluctance to take plate waste
home. This publication provides new practical lessons for both restaurant management and
consumers. Managers can improve their understanding of why and how often consumers
leave unfinished meals, which will allow them to design their menus better. On the other
hand, consumers can expand their knowledge on the subject and change their behavior to
prevent food waste in the food service industry.

5. Conclusions

This is the first study to explore the behavior of Polish consumers in terms of meals
ordered in different types of food service establishments in the context of plate waste. It
was found that a small part of Polish society uses food services regularly. It was identified
that young and middle-aged professionally active respondents (cluster A and B) and well-
educated, older men (cluster C) more often used the services of restaurants, bars, and
small food service outlets than older respondents, especially women, with a low level of
professional activity (cluster D).

The problem of leaving plate waste was nevertheless confirmed in this study, although
to a small extent. It was noted that young and middle-aged professionally active respon-
dents declared leaving unfinished meals on the plate more often than well-educated, older
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men. At the same time, it is worrying that only a few Polish respondents declared taking
unfinished meals home. Therefore, much more attention should be paid to initiatives aimed
at both owners and managers of food service establishments and consumers, especially
professionally active respondents, to promote taking unfinished meals home. Consider-
ing the material in which unfinished meals are most often packed, i.e., disposable plastic
containers, it should also be possible for the consumers to take unfinished meals home
in their containers (reusable glass or plastic containers). Considering the growing inter-
est in environmental protection among Polish society, it seems to be a valid proposition
worth promoting.

Although almost half of the respondents stated that they left unfinished meals in
food service establishments due to overly large portions and inadequate taste, calculated
coefficient correlations showed that respondents reporting an increasing frequency of
leaving unfinished meals in bars and small food service outlets more often pointed to
an unappealing appearance as a reason for this. It is a piece of valuable information for
owners and managers of food service establishments. On the one hand, it is essential to
train employees of food service establishments to improve their qualifications, and on the
other hand, it would be a good idea to present the dish, for example, as a photo in the
menu card.

It turned out that ordering half portions is also a rare practice among Polish respon-
dents. This could result from the organization of production or the sales system, but also
consumers’ attitudes. Bearing in mind the reduction in plate waste, this aspect should also
be taken into account, especially since meal price is one of the most important aspects of
meals ordered in food service establishments.

As noted in the Introduction, perspectives on developing food service businesses
in Poland are very promising. The sector’s share of generated food waste is expected
to increase. Taking into consideration the Sustainable Development Goals (SDG), it is
imperative to implement preventive measures as soon as possible. Further research is
needed to evaluate other aspects of generated plate waste in food service establishments.
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