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The rapid increase in food waste not only leads to economic problems but also contributes
to social, political, and environmental challenges. In response, research and initiatives
aimed at reducing food waste have gained momentum in recent years. Since consumers
play a central role in food waste, their involvement is crucial for tackling this issue
effectively. This study aims to assess household perspectives on food waste, with a
particulars focus on fresh fruits and vegetables, which are the most commonly wasted
food items. The primary data were collected from 384 households in the central district
of Yozgat, Tiirkiye. The findings indicate that fresh fruits and vegetables constitute the
leading category of households food waste. Moreover, statistically significant
relationships were identified between fruit and vegetable waste and several socio-
demographic factors, including household income, marital status, number of children,
household size, and shopping frequency. Based on these findings, it is suggested that a
combination of public awareness campaigns, regulatory measures, economic incentives,
and infrastructure development policies could be effective in reducing fresh the waste at
produce at the household level.

1. Introduction

Approximately one-third of food produced globally is resources. From a social perspective, food waste has become a

wasted each year. This increasinge level of food waste leads not
only to economic losses but also to environmental, social, and
political problems [1]. Food waste, which has become a
significant problem globally, occurs for different reasons in
every link of a chain extending from production to consumption
[2]. The reasons of waste vary depending on countries’ levels
of development, consumption habits, production and
distribution systems. While food waste in developed economies
occurs mainly during the retail and consumption stage, in
developing economies it is more common during production
and harvesting [3].

Globally, the annual cost of food waste is estimated to have
reached 1 trillion dollars [4], representing not only a loss of
capital and energy but also an increasing pressure on natural
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serious threat to food security [2, 5-8]. At the same time, it is
known that food waste causes significant damage to the
environment as a result of waste [9].

The loss of one third of edible food highlights the urgency
of addressing the issue due toits economic, social and
environmental consequences. Moreover, the significant
increase in food waste is expected to continue, raising concerns
about sustainability and reinforcing the need for effective
solutions. It also brings about the search for solutions to reduce
food waste [ 10-14]. While food waste hinders progress toward
the Sustainable Development Goals, it is predicted that policies
aligned with the SDGs could help reduce waste [15].
Additonally, supporting women through special programs that
take into account their knowledge and roles in waste
management fosters a holistic approach at both household and
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producer levels, thereby contributing to sustainable food and
energy management [12]

Since food waste is more severe at the household level
compared to businesses, households are regarded as the main
contributors [5, 6, 16, 17]. According to the 2024 Food Waste
Index Report, approximately 1.05 billion tons of food were
wasted worldwide, including retail, food services and
households. This corresponds to 132 kilograms per person
annually, and approximately 59.8% of it is directly wasted in
households [17].

Wasted foods, fresh fruits and vegetables, stand out as the
most discarded items. Globally, they account for more than
42% of total food waste [18]. Non-recoverable fruits and
vegetables represent 81% of fruit and vegetable waste and 73%
of all non-recoverable food waste. In Tirkiye, household food
waste is estimated that 102 kg per person per annually, with
fruits and vegetables (42%) again being the most wasted
category. Short shelf life, post-harvest losses during logistics,
limited consumer awareness, and consumption habits are
considered the main factors driving this high level of waste [19].

Recognizing that consumers are the main actors in food
waste, households play the most important role in reducing it.
From this perspective, the present study aimed to investigate
household attitudes and behaviors toward food waste. The
research specifically focused on was limited to fresh fruits and
vegetables, an important component of households, food waste
The main material of this study, which aimed to evaluate
households opinions on fresh fruit and vegetable waste,

N*px*q

consisted of primary data obtained through a survey from
households living in the central district of Yozgat province.
According to the 2023 data of the Turkish Statistical Institute
(TURKSTAT), the population in the central district of Yozgat
province is 110,620 people and the average household size is
four people. The sample size of the study was calculated as 384
based on the idea that in-depth studies on specific foods would
yield more effective results. The findings of this research are
expected to contribute to the development of policies aimed at
reducing food waste.

2. Material and Method / Experiment

The main material of this study, which aimed to evaluate
households opinions on fresh fruit and vegetable waste,
consisted of primary data obtained through a survey from
households living in the central district of Yozgat province.
According to the 2023 data of the Turkish Statistical Institute
(TURKSTAT), the population in the central district of Yozgat
province is 110,620 people and the average household size is
four people. The sample size of the study was calculated as 384
households according to the probability sampling method
specified in Equation 1 [20]. In this equation, n represents the
sample size, N the total population, d the acceptable margin of
error, t the critical value from the t-distribution table at the 95%
confidence level, p the proportion of the examined unit in the
population, and q is defined as (1-p).

27 655 * 0.5 % 0.5

n =
d

The classification into low, middle, and high income groups
was made purposefully since the data did not follow a normal
distribution. The grouping considered the general distribution
of household incomes in the sample, the minimum wage level,
and the average cost of living in Tirkiye in 2023, thereby
ensuring analytical clarity and practical relevance. The results
of the study were presented in cross-tables with percentage
distributions according to income groups. The income groups
were determined purposively, as the data did not follow a
normal distribution. Accordingly, households were categorized
into three groups based on total monthly income: low-income
(12,000-20,000 TRY), middle-income (21,000-38,000 TRY),
and high-income (over 40,000 TRY). For Likert type question,
both percentage distributions and mean score calculations were
used. Factors influencing consumers opinions on household
waste of fresh fruit and vegetables, as well as certain general
characteristics of households and the extent of fruit and
vegetables waste, were determined based on the results of chi-
square analysis.

B (N—-1) = (?)2 +p*q ) (27655 —-1) *(1.96)2 +0.5%0.5

= 384 1
0.1 @

3. Results and Discussion

The socio-cultural and economic structure, and
demographic characteristics significantly influence various
aspects such as individuals’ and households’ consumption
habits, levels of knowledge and awareness, and their attitudes
and behaviors toward waste. In this context, these
characteristics were evaluated, and Table 1 presents
demographic information on the household and their heads. In
the study, 51.6% of participants were female, while 48.4% were
male., with an average age of 41.32 years. The highest rate of
participants with undergraduate and graduate education
(33.4%) was followed by high school and associate degree,
middle school and primary school. As expected, given that this
study focused households, 63.2% of the participants were
married (Table 1).
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Table 1. General information of participants and their households

Low income Moderate income High income General
Information of participants
Gender (%)
Female 50.0 52.1 52.7 51.6
Male 50.0 47.9 47.3 48.4
Age (years) 44.3 39.3 40.4 41.3
Education status (%)
Primary school graduate 18.5 25.7 20.9 21.8
Secondary school graduate 315 12.9 22.7 22.1
High school/Associate degree 254 321 7.3 22.6
College-Graduate degrees 24.6 29.3 49.1 334
Marital status (%)
Married 55.4 75.7 56.4
Single 44.6 24.3 43.6
Information of households
Household size 2.7 4.0 4.3 3.6
Number of children 0.9 1.8 1.8 15
Household income (TRY /month) 16,403.85 29,607.14 49,500.00 30,848.68
Food expenditure of household (TRY 7142 31 11,930.00 16,690.91 11,670.26
/month) -
Expenditure of household for fresh 1.752.77 3,197.86 5,559.00 3,387.00

fruits and vegetables (TRY /month)

The average household size was 3.6 people, and the average
number of children was 1.5. The average monthly household
income was 30,848.68 TRY, which was 16,403.85 TRY in the
low-income group (34%), 29,607.14 TRY in the middle-income
group (37%) and 49,500.00 TRY in the high-income group
(29%). It was found that the share of food expenditures in
monthly income decreased as income level increaseds, and
similarly, the share of fresh fruit and vegetable expenditures
within total food expenditures also decreased. In Tiirkiye, the
share of food expenditures in total consumption expenditures
has increased rapidly in the past five years, reaching an average
of 21.7%. According to the findings obtained in the study, it can

be stated that the share of food expenditures in income was
relatively high and exceeded the Turkish national average.

Participants were also asked about the level of food waste in
their households, and the responses are summarized in Table 2.
The most wasted products were fresh fruits (2.8), fresh
vegetables (2.7), bakery products (2.7), packaged foods (2.5),
and cooked meals (2.4). It was observed that the food waste
levels increased from low- to high-income households. The
short shelf life of fresh fruits and vegetables appeared to be an
effective factor in waste. The fact that cooked meals and bakery
products were among the most wasted foods can be explained
by the fact that there are many leftover foods associated with
them.

Table 2. Participants views towards waste levels of different products in their households

Low income Moderate income High income General

Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Fresh fruit 2.1 0.9 2.8 1.4 3.6 1.4 2.8 1.4
Fresh vegetable 1.9 0.9 2.6 1.2 3.7 14 2.7 14
Meat and meat products 11 0.5 1.2 0.4 15 0.5 1.3 0.5
Dairy products 15 0.6 1.8 0.7 2.1 0.8 1.8 0.7
Egg 1.3 0.6 1.6 0.6 2.2 0.8 1.7 0.7
Fish and seafood 14 0.6 1.6 0.7 2.2 0.8 1.7 0.8
Cooked food 1.9 0.9 2.5 0.8 3.0 0.9 2.4 0.9
Packaged food 1.9 0.9 2.5 0.9 3.2 1.1 2.5 1.1
Bakery 2.1 1.0 2.8 1.0 3.3 1.2 2.7 1.2
Qils/fats 1.3 0.7 1.3 0.5 1.7 0.5 1.4 0.6
Total scores 16.5 5.8 20.7 7.1 26.5 8.1 20.9 8.0

S.D: standard deviation

Table 3 presents the detailed reasons for the waste of
fresh fruit and vegetables in participatings households. The
primary reason reported was purchasing more products than

needed. The second most common reason was the lack of a
planning in household shopping. In addition, the participants
stated that factors such as not consuming the food at the right
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time, not having enough information about storing and
preserving, and turning to new and fresh products were
effective in wasting food. On the other hand, the waste-oriented
behaviors of the participants who stated that the waste of fresh
fruit and vegetables in their households was low proved that

their waste was indeed low. These participants stated that they
planned their shopping, bought small amounts of products more
frequently, did not buy more products than they needed, and
applying proper storage practices (Table 3).

Table 3. Wasteful behaviors of households according to income groups (%)

Low income  Moderate income  High income General
Consumer behavior in households considering themselves wasteful
We delay the consuming of the food very much 23.1 50.4 33.0 36.0
We make mistakes in shopping planning 25.0 48.7 43.0 39.1
We do not know the right storage and preservation techniques 19.2 46.0 40.0 353
We want to buy new and fresh products 8.7 29.2 28.0 22.1
We buy more than we need 37.5 58.4 52.0 49.5
We follow new trends, fashion or diets 6.7 23.0 13.0 14.5
Consumer behavior in households not considering themselves wasteful

We plan our shopping 53.8 74.1 50.0 61.9
We buy less products but more often 46.2 25.9 70.0 41.3
We use the food we buy first 46.2 29.6 50.0 39.7
We store it correctly 46.2 81.5 90.0 68.3
We do not buy more than we need 76.9 77.8 70.0 76.2
Food is washed when it is to be used 38.5 29.6 60.0 38.1
Spoiled food is sorted to prevent the spoilage of the healthy 423 18.5 40.0 31.7
ones
We use new generation technologies 23.1 7.4 50.0 20.6

Households classified their waste levels as low, medium
and high. The factors potentially influencing these views are
presented in Table 4. A chi-square test was used to determine
whether a significant differences existed between household
waste levels and the demographic and socio-economic
characteristics of the participants. Accordingly, it was found
that there was a significant relationship between the household
views on waste of fresh fruit and vegetables and the marital
status of the participants, the spouse's employment, the number
of individuals in the household, the number of children, the
income level of the household and the frequency of shopping
for fresh fruit and vegetables.

4. Conclusion

Fresh fruits and vegetables have the highest share in food
waste due to their short shelf life and logistic problems. It is
known that they are the product group that has the highest share
in food waste in households. Factors such as lack of a shopping
planning, failure to store the products properly, and
consumption habits increase the level of fresh fruit and
vegetable waste. According to the results of this study
conducted in Yozgat central town, households stated that they
waste fresh fruits and vegetables the most among food products.
They are followed by cooked meals and packaged foods,
respectively.

Fresh fruits and vegetables are products with high
nutritional value and a short shelf life. Therefore, waste
experienced in households not only causes economic losses, but

also has serious environmental consequences. A considerable
amount of fruits and vegetables thrown away every year also
means waste of water, energy and labor spent during the
production process. In addition, methane gas formed as a result
of throwing these wastes in the trash without being separated
directly contributes to climate change. Therefore, reducing
waste of fresh fruits and vegetables in households is an essential
issue. Indeed, reducing waste of fresh fruits and vegetables in
households is a critical issue that provides both individual and
social benefits. It is considered that reducing and preventing
waste will contribute to improvements and developments in the
areas of access to healthy food, economic savings,
environmental sustainability and social responsibility.

Policies that will promote sustainability at both individual
and social levels are needed in reducing waste of fresh fruits
and vegetables in households. These policies need to be
developed at the level of awareness, regulation, incentive and
infrastructure development. In terms of increasing consumer
awareness, social programs can be provided to individuals by
public and non-governmental organizations for food literacy on
topics such as correct storage methods for fresh fruits and
vegetables, expiration dates and portion control. In addition,
improving food planning and shopping habits in households
supports sustainable consumption. Food waste in households
can also be reduced with legal regulations, taxes and incentive
practices aimed at reducing waste. In this context, it is of great
importance for local governments, the private sector and
individuals to act with a sense of shared responsibility.
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Table 4. Factors affecting households' views on waste levels (%)

Households' views on the level of waste (%)

Fresh fruit Fresh vegetable
Low Moderate High Low Moderate High
Marital status
Single 43.6 8.6 47.9 43.6 15.0 41.4
Married 53.8 21.7 24.6 55.8 19.2 25.0
Chi-Square results X :25.280° x’:11.147°
Spouse’s employment status
Employed 48.9 18.4 32.6 52.5 17.0 30.5
Unemployed 61.8 26.5 11.8 61.8 21.6 16.7
Chi-Square results X’ :14.333¢ X :6.136°
Household size
<4 55.1 20.4 245 56.6 18.9 245
4> 44.6 13.0 42.4 45.7 16.3 38.0
Chi-Square results X’ 14.336° x . 8.201°
Number of children
No 56.3 16.7 27.0 57.1 19.0 23.8
<3 49.7 20.4 29.9 52.2 19.7 28.0
>3 42.3 11.3 46.4 42.3 12.4 45.4
Chi-Square results ¥’ :12.156° x’:13.457°
Income level
20,000 TRY < 76.9 13.8 9.2 77.7 16.9 54
21,000 — 38,000 TRY 45.0 17.1 37.9 47.9 29.3 22.9
> 40,000 TRY 245 20.0 55.5 245 3.6 71.8
Chi-Square results X’ :75.023¢ X 145.833¢
Shopping frequency
Daily 40.6 9.4 50.0 40.6 2.1 57.3
A few times a week 455 16.4 38.1 49.3 16.4 34.3
Once a week 60.0 22.0 18.0 60.0 28.7 11.3
Chi-Square results 1 33.709° 1’ 68.937619°

*ab significant at %1 and %35 level, respectively.
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