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Abstract: Fresh fruit and vegetables contribute to almost 50% of food wasted by households in the
EU. To understand the main reasons for wasteful behaviour among the consumers in Vojvodina
(Serbia) cross-sectional data were collected through a self-administrated online survey of 711
correspondents. The questions presented in the study focused on the method of preserving the fruits
and vegetables in domestic conditions before their consumption. Self-estimation of wasteful
behaviour in the household and socio-demographic factors, including the respondents' self-
estimated health status, were analysed using the correspondence analysis. The results showed that
the first two dimensions explained for 95.06% of the total per cent of inertia (statistically
significant at p<0.001 level) indicating the strong relationship among variables. According to the
survey, the fruit and vegetables are most likely used fresh (54.43% and 48.95%, respectively),
whereas the use of fruits and vegetables after storage in a refrigerator (17.16% and 29.96%,
respectively) or in a deep freezer (2.81% or 5.20%, respectively) is significantly lower. Most of the
survey correspondents claimed that they regularly discard the fruits and vegetables to waste
(53.02% and 39.66%, respectively). The results pointed out that the storage and the amounts of
discarded waste are affected by gender, income, and health conditions of the respondents’. Also,
the study emphasized the growing need for educating and better planning of fresh fruit and
vegetable management to reduce waste production.

Key words: fruit waste, vegetable waste, fruit storage, vegetable storage, wasteful behaviour

INTRODUCTION

Due to the rapid growth of the global popu- food security (De Laurentiis, Corrado & Sala,
lation and the resources needed, the biggest 2018). On the other hand, the Food and Agri-
challenge in the 21st century represents fe- culture Organization of the United Nations has
eding the population (Djekic, Miloradovic, noted that one-third of all food produced for
Djekic & Tomasevic, 2019) and guaranteed consumption is lost or wasted worldwide,
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which equals about 1.3 billion tons per year
(FAO, 2011). The industrialized world gene-
rates more waste from food compared to the
developing countries (FAO, 2011); consumers
in Europe and North America waste 95-115 kg
of food per person per year (kg/p/y), while in
sub-Saharan Africa and South/Southeast Asia,
the amount is between 6 and 11 kg/p/y (FAO,
2011).

All this means significant losses of resources,
additional negative environmental impact and
changes in biodiversity (FAO, 2013). Food is
lost or wasted throughout the supply chain,
from agricultural production to final household
consumption (FAO, 2011). Therefore, the Uni-
ted Nations focused on reducing the food los-
ses by 2030 as a part of Sustainable Develop-
ment Goals (United Nations, 2015), similarly
to the European Commission, which priori-
tized food waste reduction within its Circular
Economy Action Plan (European Commission,
2015).

Large amounts of food are wasted at the con-
sumption level (Fami, Aramyan, Sijtsema &
Alambaigi, 2019), with households being the
highest contributors to generating food waste
(De Laurentiis et al., 2018).

According to Monier et al. (2010), appro-
ximately 180 kg/p/y of food are wasted every
year in the EU, of which 101 kg/p/y are gene-
rated at the consumer level. Jensen et al.
(2016) pointed out that total food waste gene-
rated at the European level is 173 kg/ply, out
of which 92 kg/ply are generated by house-
holds.

The contribution on fruits and vegetables
(F&V) is estimated to be 31% of the total
waste (including both households and food ser-
vice), which is equal to 35.3 kg/ply (Scher-
haufer et al., 2015). Another study by Vanham,
Bouraoui, Leip, Grizzetti and Bidoglio (2015)
guantified food waste in the EU as 123 kg/ply,
whereas F&V are responsible for 63% of the
total food waste generated. De Laurentiis et al.
(2018) explained the high percentage of fresh
F&V in total food waste. Firstly, waste from
fresh F&V is composed of inedible compo-
nents, oppositely to that of processed food,
which undergoes discarding in all cases. These
groceries are highly perishable products, often
not consumed on time, and as relatively cheap
commodities compared to other foodstuffs,
consumers are more likely to be negligent

about letting them spoil. According to Djekic
et al., Serbia is a medium food waste polluter.
Serbian households discard approximately 1.5
kg of food waste per week, including about 65
different pieces of food packaging (Djekic et
al., 2019). Annually, Serbian households gene-
rate 198,712 tons of food waste. The main rea-
son Serbian consumers create waste is related
to food products with expired dates and obser-
ved rotten smells and tastes.

Reducing the amount of wasted food, espe-
cially F&V, became one of the crucial ele-
ments in developing a sustainable food system
(Quested, Parry, Easteal & Swannell, 2011),
where final consumers play the most important
role (Stenmarck et al., 2016). Therefore, this
research focused on wasteful behaviour among
the consumers in the north Serbian province of
Vojvodina. The questions examined the me-
thods of storing the fresh F&V in domestic
conditions before their consumption, including
the self-estimation of wasteful behaviour in the
households according to the socio-demogra-
phic factors and self-estimated health status of
consumers in VVojvodina.

MATERIALS AND METHODS
Survey design and data collection

In order to collect the necessary data, this re-
search was performed as a self-administrated
online survey, in which the cross-sectional data
were collected in Serbia’s autonomous pro-
vince of VVojvodina, with a sample of 711 res-
pondents. The questionnaire was discussed
with 20 consumers before presenting it to the
actual respondents. Data were collected ran-
domly to the population, which is close to
hand, easily reachable and readily accessible.
The online questionnaire was created using
Survey Monkey, Inc. (San Mateo, California,
USA) and the link was shared with the con-
sumers via e-mails and social networks. Data
were collected between September 2016 and
May 2017. This research is a part of much
broader research about fruit and vegetable
consumption among consumers in Vojvodina.
The first part of the questionnaire was related
to socio-demographic characteristics of res-
pondents, whereas the second to the questions
concerning the methods of storing the fresh
F&V in domestic conditions before their con-
sumption (1-fresh, 2-refrigerated and 3-frozen)
and the self-estimation of wasteful behaviour
in the households. Questionnaire items were
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measured on a 7 point Likert scale where O de-
notes “no answer”, 1 “strongly disagree” and 7
“strongly agree” (Likert, 1932). The sample
consisted of 754 respondents, of which 711
were chosen for the final sample as 41 had in-
complete answers.

Sample description

The final sample of 711 participants consisted
of 66% female, and 34% male respondents.
This disproportion is probably related to the in-
fluence of women on purchases, decision ma-
king, including the impact on the diet of their
family members (Belch & Willis, 2002). Addi-
tionally, women consume more F&V and have
a higher level of knowledge about the impor-
tance of regular F&V consumption (Blanck,
Gillespie, Kimmons, Seymour & Serdula,
2008). The majority of participants were bet-
ween 25 and 45 years old (45%). Participants
under 25 years accounted for 30% while those
between 45 and 65 years were 25%. Half of
the participants had college degrees and half
did not. Approximately, the same level of res-
pondents was married and single. Also, half of
the respondents were employed, 26% of res-
pondents had an average income in Serbia
(between 250€ and 500€). According to these
results, Vojvodina’s population is presented in
an adequate manner. Additionally, based on
the self-reported height and weight, average
BMI was calculated. Results showed that
70.32% of consumers had normal BMI. On the
contrary, 29.54% of consumers were over-
weight. When asked about physical appea-
rance, two-thirds of participants were satisfied,
but one-third of them were not and they would
like to change something about it. Most of
them declared they would like to lose weight.
Almost half of the participants declared they
have a good state of health. Noteworthy, 26%
of participants did not perform any type of
physical activity nor had poor physical
activity, once a week (30%).

The First Order Polynomial Model (FOP
model) and Analysis of variance (ANOVA)

The FOP model was used for the estimation of
the main effects of the socio-demographic cha-
racteristics of respondents on responses. The
independent variables used for modelling were
socio-demographic characteristics of respon-
dents (gender, age, education, income, health,
fitness, outlook, activity, and BMI), storing the
fresh F&V in domestic conditions before their

consumption (1-fresh, 2-refrigerated and 3-fro-
zen) and the self-estimation of wasteful beha-
viour in the households were the response va-
riables. FOP model was fitted to data collected
from the survey. ANOVA was conducted for
obtained FOP model, and output was tested
against the impact of input variables.

Correspondence Analysis (CA)

All the questions were analysed using CA as a
useful statistical technique for analysing data
collected in social surveys. It presents nume-
rical tabular data in simple graphical presen-
tation using scatter plot representation with a
set of points with respect to two coordinate
axes (Greenacre, 2017). CA with a symmetric
normalization model (Hoffman & Franke,
1986; Beh, 2004;) was performed using the
statistical software Statistica 12 (StatSoft,
Tulsa, OK, USA).

RESULTS AND DISCUSSION

For the F&V waste analysis, eight questions
were created. Each participant evaluated F&V
consumption by choosing the score for con-
sumption of the specific method of preserving
F&YV before consumption (1-fresh, 2 - in refri-
gerator, 3 - in deep freezer) since adequate
temperature management is the simplest and
easiest way to delay the decay of these gro-
ceries (Nunes et al., 2009). The self-reported
F&V waste behaviour is also evaluated in the
survey. Food waste, including F&V waste, oc-
curs in all stages of the supply chain from agri-
cultural production to final consumption (Pe-
lau, Sarbu & Serban, 2020), but the biggest
part of the waste comes from the final con-
sumers, at the household level (Garcia-Herrero
et al., 2018). F&V waste occurs mostly due to
its short shelf-life (McCarthy & Liu, 2017).

Results obtained in this study are presented in
Table 1 and the answers were measured on a 7
point Likert scale: 0 - no answer, 1 - “strongly
disagree” and 7 - “strongly agree”).

ANOVA results for the obtained FOP model
are presented in the Table 2. Analysis revealed
that the linear terms considerably influenced
forming of FOP model for HHF1, HHF2,
HHF3, OF1, HHV1, HHV2, HHV3, and OV1
calculation (Table 3). According to ANOVA
results for fruits, HHF1 was mostly affected by
gender (p<0.05) as women more often store
fresh fruits at room temperature than men who
prefer to keep them in a refrigerator or a free-
zer HHF2 was influenced mostly by income
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Table 1.

Answers’ to questions (% of respondents) from the survey on F&V waste generation analysis in Vojvodina
c c
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0 1.0 24 15 0.0 2.3 15 2.8 0.0
1 3.7 17.4 40.1 5.2 25 5.1 17.2 4.8
2 2.1 12.9 25.3 4.1 3.2 55 19.7 1.7
3 3.0 11.7 135 4.2 3.2 10.8 20.1 10.1
4 9.14 17.6 11.2 8.8 9.5 14.9 19.7 11.8
5 9.1 9.8 4.2 9.1 125 16.0 10.0 13.1
6 17.6 11.0 13 14.2 17.7 16.2 5.3 11.7
7 54.4 17.2 2.8 53.0 48.9 30.0 5.2 39.7
"The answers were measured on a 7 point Likert scale: 0 —“no answer ”, 1 - “strongly disagree” and 7 - “strongly agree”
Table 2.
The effects of the socio-economic variables on the responses
Variables HHF1  HHF2 HHF3 OF1 HHV1 HHV2 HHV3 ov1
Gender * *k + +
Age *k *
Education *x
Income * okl
Health * *
Fitness * * *k *%
Outlook * *x
Activity ol
BMI ** *

+significant at p<0.01 level; *significant at p<0.05 level; **statistically insignificant

(p<0.05) whereas consumers with higher in-
come more often store the fruits in a refri-
gerator, in contrast to those with lower income.
HHF3 was also significantly influential
(p<0.05) by self-estimation of health status and
fitness level. Consumers who estimated their
health status as bad and, contrary, those with
excellent fitness status, preserved fruits by fre-
ezing. OF1 was mostly affected by gender
(p<0.01) and outlook (p<0.05). The results
show that women throw higher amounts of
fruits compared to men. Older consumers also
tend to throw more fruits than the younger po-
pulation (Table 3).

The results for vegetables showed that HHV1

was influenced by self-estimation of health sta-
tus, physical activity and BMI (p<0.05), while
OV1 was influenced by gender (p<0.01) and
age (p<0.05). This means that consumers with
poor health conditions, less physical activity
and a normal BMI index more often tend to
preserve vegetables in the refrigerator. Simi-
larly to OF1, OV1 was also affected by gen-
der and age; women and older consumers
throw more vegetables into waste (Table 3).

According to correlation analysis, the answers
obtained for the question HHF1 negatively
correlated to HHF3 (p<0.05 level) but posi-
tively correlated to OF1, HHV1 and HHV2
(p<0.01).
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Table 3.
Mean values of the respondents’ answers
Variables HHF1 HHF2 HHF3 OF1 HHV1 HHV2 HHV3 0V1
Gender male 5.7 4.0 2.4 5.3 55 4.9 3.1 4.8
female 6.0 3.8 2.2 6.0 5.8 5.0 31 5.4
Age <25 5.8 3.5 2.3 5.5 55 4.7 3.1 4.9
25-45 5.9 4.0 2.3 5.8 59 5.2 3.3 5.3
>45 5.9 4.0 2.2 6.0 5.6 4.8 2.9 5.4
Education  elementary or high school 5.9 3.7 2.3 5.9 5.7 4.8 3.1 5.3
college 5.8 4.0 2.2 5.6 5.7 5.1 3.1 5.1
Household < 50.000 RSD 5.8 3.5 2.3 5.9 5.8 4.7 3.2 54
income >50.000 RSD 5.9 4.0 2.2 5.6 5.6 5.1 3.1 5.1
Health bad 5.3 4.7 2.7 55 59 5.2 3.2 5.0
good 5.8 3.9 2.2 5.8 5.6 4.8 3.1 5.3
excellent 6.0 3.7 2.2 5.8 5.7 5.1 3.2 5.2
Fitness bad 5.5 4.2 2.1 5.7 5.7 5.2 3.2 5.0
good 6.0 3.8 2.3 5.8 5.7 4.9 3.2 53
excellent 59 3.7 2.4 5.7 5.7 4.8 31 52
Outlook not satisfied 5.8 4.2 2.4 5.4 5.7 53 3.1 5.2
satisfied 5.9 3.7 2.1 6.0 5.8 4.8 3.3 5.2
I would change something 5.9 3.8 2.3 5.7 5.7 4.9 3.1 52
Activity not active/ 1-2 per week 5.7 4.0 2.2 5.8 5.7 5.0 3.2 52
3-4 per week 6.1 3.7 2.3 5.6 5.6 4.9 3.1 5.2
5-6 per week/every day 6.1 3.7 2.5 5.7 5.7 4.8 3.2 5.3
BMI normal 5.9 3.8 2.2 5.7 5.7 5.0 3.1 53
overweight 5.7 4.0 2.4 5.8 5.7 4.8 3.2 5.1

* In table were presented mean values of the respondents’ answers

This suggests that correspondents usually store
fruits as fresh and not in a deep freezer. Con-
sequently, a large number of fresh fruits are
thrown to waste. When it comes to vegetables,
consumers usually store them as fresh. One of
the reasons might be that consumers perceive
frozen vegetables as less healthy and tasty
compared to their fresh counterparts (Ubiparip
Samek et al., 2021). On the other hand, free-
zing fresh commodities can be a good house-
hold practice for preserving their nutritional
value and overcoming the seasonal character
of fresh products (Rickman, Barrett & Bruhn,
2007).

HHF2 positively correlated to HHF3, HHV?2,
and HHV3, and negatively to OV1 (p<0.01
level). Respondents, who store fresh fruits and
vegetables in refrigerated or freezing condi-
tions, tend to produce less vegetable waste. A
good strategy to reduce F&V waste might be
to educate consumers to use more processed
products which can be cheaper and easier to
use. Moreover, frozen products usually do not
have much lower nutritional value compared to
fresh products (Li, Pegg, Eitenmiller, Chun
&Kerrihard, 2017).

Correspondence analysis
The reasons for consuming the specific type of

the preserved fruits and vegetables according
to questions HHF1, HHF2, HHF3, OF1,
HHV1, HHV2, HHV3, and OV1 were used in
the correspondence analysis and the results are
summarized according to the offered answers
listed in Table 1. Graphical presentation of
correspondence analysis is presented in Fig. 1.
A significant correspondence (p<0.001) was
found among the considered categories, repre-
senting the total inertia of 0.401 and y° value
of 2279 (df=56). The first two dimensions
account for 95.06% of the total inertia, using a
considerably satisfactory quota of the raw in-
formation.

The biplot (Fig. 1) shows a substantial differ-
rentiation among reasons for consumption of
different kinds of preserved F&V. In general,
all categories were clearly distinguished one
from the other. Numbers from 1 (the lowest
value) to 7 (the highest level) represent values
on a 7-point Likert scale. F&V are mostly (va-
lue 7) consumed fresh (54.4% and 48.9%, res-
pectively) compared to their preservation in
the refrigerator (17.2% and 30%) and deep
freezer (2.8% and 5.2%) (Table 1). Moreover,
fruits are more often discarded into waste com-
pared to vegetables. This wasteful behaviour is
confirmed in many studies. Djekic et al. (2019)
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Figure 1. Biplot — Correspondence between the scores obtained by the survey responder and the specific
questions regarding the use for consuming the specific type of the preserved fruit and vegetables

stated many reasons for wasting food which
can be related to food and vegetable waste.
They are related to ethical and environmental
concerns, purchasing behaviour, food prepa-
ration and expiration date. For example, in or-
der to reduce waste, specific labels should be
used for F&V sold in the supermarkets pro-
viding information about name, variety, coun-
try of origin, production area, treatments used,
recommended use, nutritional value, produc-
tion and preservation method, preparation re-
commendation, best before date, packing date,
harvest date, beneficial properties etc. (Fer-
nandez-Serrano, Tarancon & Besada, 2021).
On the other hand, when buying F&V in the
open market and directly from farmers con-
sumers are not familiar with that information
and the only method to estimate F&V shelf life
is visual, which might lead to higher amounts
of waste. Additionally, consumers’ careless at-
titude toward food, insufficient knowledge
about food management and storage, lack of
purchasing planning and excessive cooking
could also be some of the reasons for excessive
waste (Revilla & Salet, 2018). In order to re-
duce the amounts of F&V waste generated, it
is necessary to develop educative policies and
programs which will include various produ-
cers, stakeholders, retailers and, finally, the
consumers in order to stimulate the develop-
ment of better consumption habits.

CONCLUSIONS

Food waste in general, including F&V waste,
is a global problem due to its impact on food
security, economy and environment. Vojvo-

dina, as a significant part of the Republic of
Serbia, is not an exception. In order to reduce
waste at a household level, besides good colla-
boration throughout the complete F&V supply
chain, it is necessary to focus on consumers as
well, since many campaigns have limited con-
sumers’ engagement. Different educational
campaigns should be created in order to sti-
mulate the consumers in behavioural changes,
by providing them with enough informative
material, different food recipes, as well as the
technology usage, in order to obtain maximal
usability from specific fresh or processed
F&V. Campaigns that include consumers
should promote healthier, more effective and
sustainable strategies to achieve permanent po-
sitive change in dietary habits, which will in
turn also result in a decreasing trend of food
waste generation.
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ANALIZA BACANJA VOCA | POVRCA MEDU POTROSACIMA U VOJVODINI

Dragana N. Ubiparip Samek ™, Lato L. Pezo? Jasna S. Mastilovi¢', Renata M. Kovag', Tihomir S. Zoranovi¢®,
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Sazetak: SveZze voce i povrée Cine ¢ak do 50% ukupno bacene hrane od strane
domacinstava u okviru Evropske unije. Kako bi se objasnili glavni razlozi ovakvog
ponasanja medu potro$a¢ima u Vojvodini (Srbija) sprovedeno je online istraZivanje
putem ankete medu 711 ispitanika. Pitanja predstavljena u ovom istrazivanju naglasavaju
metode ¢uvanja voca i povréa u kuénim uslovima pre njihove konzumacije. Samoprocena
bacanja voca i povréa u okviru domacdinstva i samoprocena zdravstvenog stanja potrosaca
su analizirani primenom analize korespondencije. Dobijeni rezultati pokazuju da prve dve
dimenzije objasnjavaju 95,06%ukupne inercije (p<0.001), $to ukazuje na jaku vezu medu
posmatranim varijablama. Na osonvu ankete moze se zakljuéiti da se i voce i povrce
najée$¢e konzumiraju u svezem stanju (54,43% i 48,95%, respektivno), dok je
konzumacija vo¢a i povréa iz frizidera (17,16% i 29,96%, respektivno), odnosno iz
zamrzivaca (2,81% i 5,20%, respektivno) znaCajno niza. Veéina ispitanika navodi da
redovno bacaju voce i povrée (53,02% i 39, 66%, respektivno). Rezultati istiCu da
koli¢ina voca i povréa koja se baci zavise od pola, nivoa dohotka i zdravstvenog stanja
ispitanika. Sve ovo ukazuje na neophodnost intenzivnije edukacije potrosa¢a i boljeg
postupanja sa ovim namirnicama, kako bi se smanjila koli¢ina otpada.

Kljuéne re€i: bacanje voca, bacanje povréa, cuvanje voca, cuvanje povrca, ponasanje
potroSaca
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