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Abstract
Food waste creates an increasing concern at the global level and searching methods how to solve food 
waste is also a significantly increasing. Finding adequate solutions and implementing is only possible 
through defining the problem. To solve a complicated problem like food waste which interests large popu-
lation and has different kind of features for each product is a time consuming. At this point, revealing food 
waste at the different stages is important. The biggest share from the waste is taken by households. This 
study covers the analyses results of the surveys conducted in 3 big cities in different geographic region in 
order to identify household food waste’s level in Turkey. Totally 1155 surveys were conducted in Erzurum, 
İzmir and Adana in June 2016 and 2017. In addition to food waste, its perception, food purchase and 
store behaviors of the consumers were investigated. The results show that households wasted about 7.5 
tonnes food during the month surveys carried out. Only 180 families out of 1155 had no food waste and 
this number is higher in Erzurum. The highest food waste was observed in Adana where it was 3.3 tonnes 
per month while it was 2.6 tonnes in Erzurum and 1.6 tonnes in İzmir.

Keywords: Food Waste, Consumer food waste, Probit, Food Waste Turkey.

1. Introduction

The amount of the world food waste report-
ed by Gustavsson et al. in 2011 was 1.3 million 
tonnes, while it was approximately 931 million 
tonnes in 2019. Despite the fact that the amount 
of the total food waste has decreased in the re-
cent years, it remains still important issue lo-
cally and gloabally (UNEP, 2021). Waste, with 
changing production / consumption habits and 
prosperity, continues to be an important and 
remarkable issue that humanity still cannot 

overcome. Many developed and developing 
countries strive to take immediate measures on 
the issue. At the same time, successful imple-
mentations have been realized with the efforts 
of non-governmental organizations as well as 
some the efforts of some individuals. The most 
concrete example of improvidence experienced 
in every aspect of life is also revealed with food 
waste. While this improvidence is dominant, the 
hunger, poverty and global warming continue 
to threaten the life. While 750 million people 
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suffer from chronic starvation, an estimated 2 
million people suffer from malnourishment, vast 
of food loss and waste should be questioned 
and examined (http://www.fao.org/3/ca9692en/
online/ca9692en.html). Approximately 1,3 bil-
lion tonnes get lost or waster every year. This 
is sufficient to feed three billion people and the 
waste amounts roughly 940 billion USD per 
year (www.fao.org/save-food). Each year, 1.4 
billion ha of land which represents 28% of the 
agricultural areas in the world, cannot be used 
effectively (FAO, 2013). These data sufficiently 
explain the significance and extent of the eco-
nomic, environmental, and social effects of food 
waste and loss, and present clearly if food losses 
and waste problems cannot be avoided, hunger 
and malnutrition problems will continue to in-
crease (Niyaz and Demirbaş, 2020). Moreover, 
recently the Coronavirus pandemic has brought 
out the fragility of the food systems to shocks, 
and fragilities that particularly damage the most 
vulnerable populations throughout the world 
(Ridolfi et al., 2020) which makes reducing food 
waste and loss even more important.

Its contribution is emphasized to reduce food 
waste and loss, ensure food security and reduce 
hunger, which are among the UN sustainable 
development goals. As food insecurity and mal-
nutrition constitute a problem for all countries, 
there will be an increasing need for food as the 
population grows. One in ten people around the 
world suffer from chronic hunger (http://www.
fao.org/3/ca9692en/online/ca9692en.html). As 
well as the developing countries, chronic star-
vation is experienced in the developed countries 
and the hunger is among the major problems and 
15% of the population suffering from malnour-
ishment are living in developed countries. De-
spite the presence of malnourished populations 
in developed countries, Latin American coun-
tries and high-income countries are responsi-
ble for 80% of meat waste. In the USA, 14,6% 
of population living in poverty in 2013-2019 
(PRB, 2019) while the households waste 19% of 
total food. In total 29% of available food sup-
ply were lost from human consumption in 2008 
(Buzby and Hyman, 2012). Uneaten food costs 
an average American family of four 1500 $/
year (https://www.globalcitizen.org/en/content/

trf-food-waste-could-feed-the-poor/). Reducing 
food loss and waste will have several positive ef-
fects on different aspects of nutrition, economy 
and rural development through reducing poverty, 
saving time and effort in farm works, particular-
ly for women, decreasing food expenditures, in-
creasing sources for health, education and other 
household benefits. On the other hand, reducing 
waste and loss will also help reduce greenhouse 
gas emissions by reducing the pressure on the 
ecosystem and also water pollution pressure on 
the ecosystem decreases and helps reduce green-
house gas emissions (Lipinski et al., 2013).

Food waste in medium and high-income coun-
tries is remarkable at the consumer level, while 
in low-income countries, consumer waste is low, 
but losses in the production process are significant. 
In the middle and high-income countries, while 
the rate of consumer-related waste is between 31-
39%, this rate is lower in low-income countries (4-
16%) (FAO, 2013). It has been reported that the per 
capita food waste in Europe and North America is 
280-300 kg/year while it is 120/170 kg/year per 
capita in sub-Saharan Africa and South/Southeast 
Asia (Nahman and Lange, 2013). However, if food 
waste is reduced through the measures to be taken, 
the food security will be enhanced. In the UK, 7 
million tonnes of food are wasted annually in the 
households while 4.2 million tonnes of this amount 
is edible food. That indicates that 6 plates of good 
are thrown away every week. WRAP (Waste & 
Resources Action Program), which was estab-
lished with the public support in 2000 in the UK, 
rendered positive results in all areas of waste pre-
vention. The total amount of household food waste 
fell by 15% between 2007 and 2012. This signi-
fies a £470 worth of gain per household (WRAP, 
2012). In the UK, before World War II, 1-3% of 
food in homes went to waste, while in 2009 this 
rate was 25% (Parfitt et al., 2010).

In addition, there are studies about the prac-
tices, policies, and measurements related to food 
waste. These studies have been focused on which 
measurement methods will give the right results 
(Lebersorger and Schneider, 2011; Graham-Rowe 
et al., 2015; Albisu, 2016; Di Terlizzi et al., 2016; 
Van Herpen et al., 2019; Langley et al., 2010; 
Corrado et al., 2019; Elimelech et al., 2018). 
Many studies on the environmental cost and influ-

http://www.fao.org/3/ca9692en/online/ca9692en.html
http://www.fao.org/3/ca9692en/online/ca9692en.html
http://www.fao.org/save-food
http://www.fao.org/3/ca9692en/online/ca9692en.html
http://www.fao.org/3/ca9692en/online/ca9692en.html
https://www.globalcitizen.org/en/content/trf-food-waste-could-feed-the-poor/
https://www.globalcitizen.org/en/content/trf-food-waste-could-feed-the-poor/
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ence of food waste, the losses of production fac-
tors and the resulting carbon footprint and water 
footprint were investigated (Buzby and Hyman, 
2012; Junguo et al., 2013; Nahman et al., 2012; 
WRAP, 2012; Refsgaard and Mangussen, 2008; 
Capagain and James, 2013). Furthermore, there 
are some common studies conducted for various 
product groups to demonstrate the waste and loss 
occurred at every stage of the supply chain (Beau-
sang et al., 2017; Young et al., 2017; Mena et al., 
2011; De Laurentiis et al., 2018). The evaluation 
and disposal of the waste, the researches on con-
sumers that are responsible for approximately 
half of food waste are carried out in the context 
of explorative researches. These studies generally 
examine different aspects of food consumption 
in households or consumers (Stefan et al., 2013; 
Bell et al., 2011; Abeliotis et al., 2016; Parfitt et 
al., 2010; Buzby and Hyman, 2012; Nahman and 
Lange, 2013; Fami et al., 2019; Van Der Werf et 
al., 2018; Delley and Brunner, 2017; Ponis et al., 
2017; Jribi et al., 2020). As emphasized by De 
Hooge et al. (2017), one of the most important 
reasons for waste is the thoughts and behaviors 
of consumers about ugly foods (De Hooge et al., 
2017). It is important to determine the perceptions 
of consumers on this issue. Although empirical re-
search is is scarce and contradictory, recent stud-
ies provide important information about consum-
er preferences (Stefan et al., 2013; Stancu et al., 
2016; De Hooge et al., 2017; Aschemann-Witzel 
et al., 2018; De Meo et al., 2018).

Studies conducted in Turkey about food waste 
are generally conducted for a product group. 
Household Food Wastage in Turkey is the study 
conducted by Pekcan et al. (2006) about the 
waste per household and it certainly provided 
a significant perspective. Yıldırım et al. (2016) 
conducted a survey on food waste in their study 
they have conducted with 150 people. Aydoğdu 
and Koçoğlu (2017), Dölekoğlu and Var (2019) 
are the ones to investigate the wastage in mass 
consumptions. The other study was conducted 
by Tatlıdil et al. (2013) which was “food loss-
es and waste in Turkey”. The aim of the study 
was to estimate food losses and waste in the food 
supply chain of different stages for commodity 
groups (cereals, roots, and tubers, oilseeds and 
pulses, fruit and vegetables, meat, fish and sea-

food, milk and eggs). They found that the big-
gest losses of all commodities turn out to be in 
the first step of the food supply chain. On the 
other hand fruit and vegatables was presented 
as the most wasted. The waste in bread is sig-
nificant since it attracts considerable attention 
of the people as the most consumed and most 
wasted product. Hence, there were many studies 
conducted on this subject in Turkey. In the re-
search conducted within the context of “Do Not 
Waste Your Bread” campaign of Soil Products 
Office (TMO)’s, it has been revealed that 6 mil-
lion loaves of bread are wasted in Turkey every 
year. Due to the high size of bread consumption 
and bread waste in Turkey various studies about 
bread waste were conducted different cities and 
regions (Gül et al., 2003; Bal et al., 2013; Döl-
ekoğlu et al., 2014; Mete, 2017; Taşcı et al., 
2017; Tepecik and Gümüş, 2017). In the study of 
the Ministry of Customs and Trade published in 
August 2017, only waste of bread was taken into 
consideration. Hence, the studies about food loss 
and waste in Turkey are limited and it is highly 
required to conduct studies based on the prima-
ry data. Decision makers certainly need regular 
information on food loss and waste. It is signif-
icant for all parties to reveal the level and cause 
of waste since it influences many dimensions 
and it is related to the mass consumption.

The biggest responsibility for food waste lies 
with consumers, the reasons are complex and 
different in every society. 61 per cent of food 
waste came from households (UNEP, 2021). 
The need for consumer studies is high in every 
community for policy makers and other actors to 
develop successful campaigns. This research in-
tends to find out the level of food waste in house-
holds from different socio-economic groups and 
geography in Turkey. Furthermore, 1155 sur-
veys conducted in Izmir, Erzurum and Adana 
provinces were examined in this study in order 
to contribute to the measures that can be taken 
by decision makers to reduce waste by deter-
mining the factors creating waste and taking into 
account the variations at the household level. 
Consequently, the study reveals the factors that 
cause food waste, the differences in food waste, 
the types of food that are wasted, and percep-
tions and attitudes related to food waste.
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2. Material and method

2.1.  Study area and sampling procedure

When creating the sample framework, the an-
nual average usable income of the equivalent 
households at the level of Turkish Statistical In-
stitute-NUTS (Nomenclature of Territorial Units 
for Statistics)-1 was taken into consideration. 
This classification divides Turkey into 12 re-
gions based on the average income and they are 
classified as low-income, medium-income, and 
high-income regions. After calculating the aver-
age income for each group, the closest sub-re-
gion was selected and 3 provinces from these re-
gions were selected as research sites. The cities 
located in the East, West, and South of Turkey 
are observed. In the high-income group, Izmir 
is selected while Adana is selected for the mid-
dle-income group. Finally, Erzurum is chosen 
for the low-income group and the surveys were 
conducted in May-June 2016 and 2017.

Since each province will be evaluated separate-
ly, the number of samples for each province is 
calculated as 384. 1152 surveys were anticipated 
in total and in the end, 1160 surveys were con-
ducted. Five of the questionnaires were excluded 
since there were some missing data on them. 

2.2.  Statistical analysis

In this study, the level of waste was taken as 
the dependent variable. Food waste per person 
(kg/month/person) determined physically in 
households based on the data stated by partici-
pants’ statements in the surveys is classified as 
presented in Table 1 and used as the dependent 
variable. Since there is no classification deter-
mined in the literature for the grouping, the cri-
teria used the upper and low category about the 
waste per capita in the high-level income and 
low-level income countries, as specified in FAO 
2011 were used (Gustavsson et al., 2011).

Low-medium and medium-high categories 
were calculated considering these two limit val-
ues. In the study, the household’s waste values of 
the last week were used. However, since the clas-
sification criterion is annual, data and dependent 
variable criteria are transformed to monthly val-
ues and coded as presented in Table 1.

Since the individuals in the family have dif-
ferent needs in terms of energy based on age, 
gender, and physical activities, they consume 
different amounts of food. Therefore, if we di-
vide the total waste to the number of persons in 
the household, this would create a misinterpre-
tation. Accordingly, coefficients have been de-
veloped to eliminate this difference in nutrition 
studies and to be able to express family members 
using the same unit. In this study, “Consumer 
Unit” coefficient was used in 1974 that takes 
into account the age and gender of the Turkish 
Nutrition Survey. Since the coefficient takes into 
account the gender and age groups, it provides 
more sensitive results about individuals (Table 
2). All family members are calculated in the con-
sumer unit and expressed in the same unit.

For predicting the factors that lead to food 
waste in households in Turkey and the relative 
significance of these factors, the sequential Pro-
bit model is used. The sequential Probit model is 
used when the dependent variable is in sequen-
tial form (Maddala, 1987; Long, 1997; Greene, 
2002). In this study, household food wastage 
level was investigated in four groups. This clas-
sification is as follows; the households having 
no waste, the households having a low level of 
waste (0.01-0.99), the households having a me-
dium level of waste (1.0.-4.3), the households 
having a high level of waste (4.4+). The values 
of the dependent variable are as follows; 0, 1, 2 
and 3 (0=the households having no waste, 1=the 
households having a low level of waste, 2=the 
households having a medium level of waste, 
3=the households having a high level of waste). 
Since the dependent variable is sequential, the 

Table 1 - Classification coefficients of household’s 
waste per capita.

Groups Yearly Waste 
Limits kg/year

Monthly Waste 
Limits kg/month

Very low level 0.01-5,9 0.01-0.49

Low level 6-11 0.5-0.99

Low-Medium 12-52 1-4.3

Medium-high 53-94 4.4-7.8

High 95-115 7.9-9.6

Very High >116 >9.7
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Sequential Probit model, based on the assump-
tion that the error term is normally distributed, is 
designed as follows, considering that there is an 
unobserved (latent) variable as in the binominal 
probit model. 

(1)

Here, Y* is the unobservable variable. The 
relationship between the observable Y and the 
unobservable Y* is provided in the following 
equation (Long, 1997; Greene, 2002).

(2)

µ shows the threshold coefficient that connect 
Y variable to Y* variable. In the sequential Pro-
bit model; based on the assumption that the error 
term is normally distributed, the following prob-
ability gives the possibility of the observation to 
be classified in j category. 

(3)

Table 2 - Consumer Unit Weight.

Age Groups Male Child Female
0-1 0.4
1-3 0.5
4-6 06
7-9 0.7
10-12 0.9 0.8
13-15 1.1 0.9
16-19 1.2 0.8
20-19 1.0 0.8
30-39 1.0 0.7
40-49 0.9 0.7
50-59 0.9 0.6
60-69 0.8 0.6
70 0.8 0.6
Because  
of pregnancy +0.1

For nursing 
mothers +0.3

Source: Köksal, 1977.

, gives the cumulative normal distribution. 
3. It provides the derivatives of the equation 
based on the independent variables as well as the 
marginal effects of independent variables on this 
probability. The estimation of the model is ob-
tained by the maximum likelihood method. The 
variance of the dependent variable, which is not 
observed under the normal distribution assump-
tion, is assumed to be 1. However, there may be 
a problem of heteroscedasticity. The heterosce-
dasticity is used in the model as the exponential 
form of the variables that would cause the het-
eroscedasticity (5th Equation) (Williams, 2010). 
By dividing the 4th Equation by σi, it is assumed 
that the heteroscedasticity is corrected.

(4)

Here; z: shows the vector of explanatory var-
iables that would cause the heteroscedasticity, 
while γi: shows the parameter vector.

The marginal effects are calculated as follows.

(5)

(6)

(7)

3. Results and discussion

3.1.  Descriptive analyses of the sustainable 
indicators

Food loss and waste are present in various 
stages of the supply chain everywhere in the 
world. Foods are wasted in different times, in 
different sizes because of different reasons. 
There are fundamental principles for solving this 
global problem. However, the method and effect 
of these principles are different based on the dy-
namics of each country. Hence, it is essential to 
determine the current situation first. With this 
study carried out for specifically this purpose, 
the routines of a large number of participants 
with different socio-demographic characteristics 
in 3 cities of Turkey in terms of waste, waste 
management, waste perception, food purchasing 
and conversation were analyzed.
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The average household size is 3.6 people per 
household and Erzurum is the province with 
the biggest household size. The average house-
hold size is 3.4 people in Turkey (https://data.
tuik.gov.tr/Bulten/Index?p=Statistics-on-Fami-
ly-2018-30726). The average monthly income is 
TL 3,830.57 ($1,089.9)1. When the sample group 
was analyzed based on the income levels, the 
majority is placed in the salary between 2501-
4000 TL per month. Erzurum is different from 
other cities since the families living in Erzurum 
maintain the traditional family life style. Out of 
the 1155 families, 58 were living with parents 
and children and second-degree family relatives. 
This family type is defined as the extended fam-
ily. More than half of the extended families live 
in Erzurum. In Adana and İzmir, the number of 
individuals living individually is exceptional 
(Table 3). Family type in our study represent in 
Turkey’s general statistics. According to TURK-

1 It has been calculated according to the effective selling rate of exchange as for 15 June 2017 (3,5145).

STAT proportion of one-family households in 
Turkey was observed 65.3%; lone parents with 
have at least one resident child 8.9%; one-per-
son households 16.1% in 2018 (https://data.
tuik.gov.tr/Bulten/Index?p=Statistics-on-Fami-
ly-2018-30726).

It was determined that 1155 families wasted 
approximately 7.5 tonnes of food in the month 
when the survey was conducted (Table 4). It was 
calculated by face-to-face survey and the waste 
of all fresh, cooked food per meal was record-
ed. It was remarked that there were no wastes in 
180 families. The number of households that did 
not waste in Erzurum was higher than in other 
provinces. The highest waste rate was obtained 
in Adana. In Adana, 823 kg of products per week 
was wasted, while 652 kg were wasted in Erzu-
rum and 393 kg were wasted in İzmir. It is as-
sumed that the high temperature and humidity 
rate of Adana compared to the other provinces 

Table 3 - Descriptive data.

Cities Total
/AverageErzurum Izmir Adana

Size of the house 4.0 3.4 3.4 3.6
Size of Adult Household 3.3 2.7 2.8 2.9
The number of children under the age of 15 0.8 0.5 0.6 0.7
Household income month/TL and distribution (%) 3,830.57
>750 0.3 - 2.1 0.8
751-1500 9.6 11.5 24.5 15.3
1501-2500 20.3 30.7 19.4 23.4
2501-4000 34.5 31.5 28.7 31.6
4001-5500 14.8 15.5 11.1 13.8
5501-7500 12.2 6.3 7.5 8.7
7501-10000 6.0 3.1 5.7 4.9
>10001 2.3 1.3 1.0 1.6
Family type distribution (%)
One family household 69.9 61.4 57.4 62.9
Extended family 8.1 3.4 3.6 5.0
Family without children 10.1 14.1 19.4 14.5
Lone parents with have at least one resident child 7.5 13.1 9.8 10.1
One person 1.8 6.8 9.0 5.9
Household in which there are more than one bachelor 2.6 1.3 0.8 1.6

https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
https://data.tuik.gov.tr/Bulten/Index?p=Statistics-on-Family-2018-30726
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may cause the food to deteriorate more quickly 
and thus the waste was increased. In terms of the 
level of waste, there are variations both within 
the provinces themselves and between the oth-
er provinces (Table 5). Nevertheless, in each 
province, an accumulation was observed in the 
low-medium waste group.

The highest percentage of total waste was 
detected in root crops, fruits, and vegetables 
globally that is roughly 40-50% (https://www.
unep.org/thinkeatsave/get-informed/worldwide-
food-waste). Also represents the largest group 

in household food wastes in developing coun-
tries is fruits and vegetable, that can vary be-
tween 60% and 70% depending on the countries 
(Esparza et al., 2020). In this study the highest 
proportion of commodity groups is fruit and 
vegetables (38.75%). Although there are differ-
ences in the other product groups based on the 
cities, the lowest share belongs to the legumes. 
This low rate can be explained by the fact that 
the shelf life of this product is long and this type 
of product is not frequently purchased (Table 6). 
A significant part of the waste is due to spoilage 

Table 4 - Waste according to the cities.

Total weekly waste (kg) Total monthly waste (kg) Waste per capita* per month (kg)
Erzurum 652.56 2,610.26 2.21
Izmir 393.07 1,572.28 1.60
Adana 823.22 3,292.88 3.63
Grand Total 1,868.86 7,475.42 2.46

* Adult equivalent.

Table 5 - Distribution according to waste levels in cities.

Cities

Very low 
level 

0,01-0,49

Low 
level 

0,5-0,99

Low-medium 
level 
1- 4,3

Medium-
high level 
4,4 -7,8

High 
level

7,9-9,6

Very high 
level 
> 9,7

No waste

F % F % F % F % F % F % F %
Erzurum 69 17.9 38 9.9 107 27.8 50 13.0 7 1.8 20 5.2 94 24.4
Izmir 63 16.4 97 25.3 166 43.3 20 5.2 6 1.6 10 2.6 21 5.5
Adana 37 9.6 30 7.8 134 34.6 70 18.1 13 3.4 38 9.8 65 16.8
Total 169 14.6 165 14.3 407 35.2 140 12.1 26 2.3 68 5.9 180 15.6

Χ2 value is 165,291. Sig. value is 0,00<0,05 Ho= rejected.

Table 6 - Quantity (kg) and distribution (%) of household food waste based on the product groups.

Product Groups
Erzurum Izmir Adana Total

kg % kg % kg % kg %
Grains and products 67.42 10.33 89.73 22.79 111.03 13.49 268.18 14.35
Milk and dairy 
products 56.76 8.70 40.23 10.22 38.44 4.67 135.43 7.25

Meat and meat 
products 45.15 6.92 30.79 7.82 61.82 7.51 137.76 7.37

Vegetable and fruit 200.48 30.72 145.57 36.97 378.19 45.94 724.24 38.75
Tuber Plants 79.01 12.11 28.70 7.29 49.56 6.02 157.27 8.42
Legumes 39.63 6.07 2.70 0.69 9.58 1.16 51.91 2.78
Other 164.11 25.15 55.35 14.06 174.60 21.21 394.07 21.09
Total 652.6 100.0 393.1 99.8 823.2 100.0 1,868.9 100.0

https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste
https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste
https://www.unep.org/thinkeatsave/get-informed/worldwide-food-waste
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because of the storage conditions. As research 
sites have various climate and different ecologi-
cal characteristics, both the consumption habits 
and the effects of the climate considerably dif-
ferentiate the amount and rate of waste among 
the product groups. For example, in Erzurum 
meat and dairy products are consumed at a high 
rate due to the fact that animal husbandry is pop-
ular in that region and therefore the amount of 
waste of this group increases. A similar situation 
is valid for the province of Adana as well. The 
prevalence of the nutrition based on meat prod-
ucts in Adana province increases waste due to 
increased consumption in this province. While 
vegetable production and consumption have 
similar characteristics in İzmir and Adana, the 
waste of fruit and vegetable vegetables in these 
two cities is higher compared to Erzurum. In ad-
dition, the difficulty of ensuring storage condi-
tions for cereal group products in hot and humid 
regions also increases the risk of deterioration in 
these products and thus, shortens the shelf life of 
the products. Consequently, the waste rate of the 
cereals increases in Adana and Izmir. Neverthe-
less, a common characteristic for all provinces in 
cereals and products is that bread has the high-
est share of waste in all provinces within this 
product group. While the waste of bread consists 
60,2% of the total cereals waste in Erzurum, the 
rate is 88.8% in Izmir and 80% in Adana. 

3.2.  Estimation of variables influencing food 
waste - Sequential probit analysis

One of the most significant explanatory var-
iables in the model is certainly the logarithm 
of household total expenditure. This variable 
was added as an explanatory variable to the 
model as a sign of purchasing potential since it 
involves relatively less measurement error. Al-
though it is expected that there will be a reverse 
relationship between food waste and income, 
the direction of the effect is surely not clear. 
Since if we consider the existence of a positive 
relationship between income and education, we 
can assume that the income increases when ed-
ucation level will be improved. Smith and Lan-
dry (2021) found significantly correlated with 
education levels and observed food waste, Di 

Talia et al. (2019), Secondi et al. (2015), and 
Lusk and Ellison (2017) emphasized the possi-
ble effect of education. Furthermore, it can be 
stated that the high diversity of the consump-
tion pattern of the high-income consumers will 
certainly cause food waste. Abeliotis et al. 
(2016) suggested that in terms of leftover, high 
income households cared less about the waste 
than households with less income. On the other 
hand, some studies reported that higher income 
were more likely to decide to sort food waste 
(Florkowski et al., 2018). Stefan et al. (2013) 
point out household income correlated positive-
ly with food waste. For determining how edu-
cation level affects the level of food waste, the 
level of education of the head of the household 
and the level of education of the household’s 
spouse were divided into 4 groups and used as 
the dummy variables. The educational level 
with dummy variables composed of 4 groups; 
the head of the household is not literate or is lit-
erate without having a diploma (reference var-
iable), the head of the household is graduated 
from the primary school, the head of the house-
hold is graduated from secondary-high school 
and the head of the household is graduated 
from the university. Since it is expected that the 
level of food waste changes based on the size of 
the household, the number of children, the age 
of the spouse and the family type (elementary 
family, extended family, a family with a single 
member, single family living together ‒ this 
category is taken as the reference value), the 
size of the household (as the adult equivalent 
value) and the age of the household’s spouse 
are added to the model as explanatory varia-
bles. Many studies showed that results on the 
relation between family size and household 
food waste studies (Setti et al., 2016; Jörissen 
et al., 2015, Di Talia et al., 2019; Williams et 
al., 2012). Parizeau et al. (2015), Florkowski et 
al. (2018), and Abdelradi (2018) found positive 
correlation between food waste and household 
size. In order to determine whether food waste 
varies according to cities where the survey was 
applied, city dummy variables were created and 
İzmir was taken as a comparison choice since 
the waste of Izmir was lower compared to the 
other cities. Finally, since the waste will vary 
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according to the individual that makes the pur-
chase of food, the dummy values are added to 
the model; if the woman takes the decisions to 
purchase food, 1 value is added to the model, 
while the other option signifies 0 as the value.

Table 7 presents descriptive statistics of the 
variables that are used in the sequential probit 
model. The logarithm of total household ex-
penditure is 8.04 households and the household 
size are 2.7 according to the adult variable. 
57% of the heads of the households and 40% of 
the spouse of the household head are graduat-
ed from middle-high school. Furthermore, the 
number of children under the age of 15 in the 
household is 1.88 while in 33% of the house-
holds the purchasing decision of food is given 

by the women and 58% of the families consist 
of elementary families.

In this study, the determinants of household 
food waste in Turkey are determined by sequen-
tial probit model. Parameter estimations are pre-
sented in Table 8. Most of the explanatory var-
iable parameters in the model were statistically 
meaningful at 5% significance level. At the same 
time, changing variations were corrected.

When analyzing the marginal effects present-
ed in Table 9, the parameter of total expenditure 
was determined to be statistically meaningful and 
positive at 5% significance level for all waste lev-
els. The increase in total expenditure was 7.1% in 
households having a low rate of waste; 8.2% in-
crease was observed in households having a medi-

Table 7 - Descriptive statistics of the variables used in the model.

Variables Average Standard Deviation
Logarithm of total spending 8.04 0.60
Household size according to the adult equivalent 2.79 1.13
Level of education of household head
Primary school 0.27 0.44
Middle school/High school 0.57 0.49
University 0.10 0.29
Other 0.06 0.21
The level of education of the household’s spouse
Primary school 0.43 0.49
Middle school/High school 0.40 0.49
University 0.13 0.32
Other 0.04 0.23
The age of the household’s spouse 46.22 14.39
If the woman makes the purchase decision 0.33 0.47
The number of children under the age of 15 in the household 1.88 0.77
Family type
Elementary family 0.58 0.48
Extended family 0.25 0.44
Family type consisting of a single individual 0.11 0.23
Family type consisting of single individuals (more than one) 0.06 0.02
City dummies 
Erzurum 0.333 0.47
Adana 0332 0.47
Izmir 0.335 0.47
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um rate of waste; while 6.3% increase was deter-
mined in households having a high rate of waste. 
The effect of household size on waste categories 
was determined to be statistically meaningful and 
negative. This negative effect was determined to 
be higher for the households having a low rate of 
waste compared to the other households (house-
holds having a medium and high rate of waste). In 
other words, as household size increases, the per-
centage of households having a low level of waste 
will be increased by 22.1% while the percentage of 
households having a high level of waste will be re-

duced by 18.9%. When the effect of the education 
of the household head on the level of food waste is 
examined, it can be observed that if the household 
head is graduated from primary, secondary or high 
school, there will be an increase on the household 
having a low level of waste. On the other hand, if 
the household head is graduated from the universi-
ty, the household having a low level of waste will 
be decreased by 11%. It has been ascertained that 
the level of household head is graduated from pri-
mary, secondary-high school or university and the 
level of food waste can be decreased in the house-

Table 8 - Estimates of sequential probit model.

Variables Coefficients Z statistics
Logarithm of total spending 0.257 4.12*
Household size according to the adult equivalent -0.208 -5.38*
Level of education of household head
Primary school -0.575 -2.21*
Middle school/High school -0.508 -2.06*
University -0.001 2.21*
The level of education of the household’s spouse
Primary school -0.263 2.09*
Middle school/High school -0.299 1.97*
University 0.001 2.01*
The age of the household’s spouse 0.043 2.19*
If the woman makes the purchase decision 0.174 5.42*
The number of children under the age of 15 in the household 0.311 4.02*
Family type
Elementary family -0.163 -7.49 *
Extended family -0.363 -6.45*
Family type consisting of one single individual 0.199 2.82*
City dummies
Erzurum -0.140 -2.78*
Adana -0.709 7.39*
Sigma
Household size -0.321 2.72*

Loglikelihood -1041.174
LR 61.49
Number of Observations 1155
Cut1 -0.721 0.121
Cut2 0.585 0.183
Cut3 0.881 0.396

 *: 5% significance level.
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holds having a medium and high level of waste. 
It was determined that the households having a 
medium level of waste will be decreased by 4,6% 
when the heads of household were graduated from 
primary school. On the other hand, the percentage 
of the household having a medium level of waste 
and the household head graduated from universi-
ty will be decreased by 12,3%. Similarly, it was 
determined that the percentage of the households, 
where the education level of the household head is 
at the primary school level and having a high lev-
el of waste will be decreased by 15,7% while the 
percentage of household where the education level 
of the household head is at the university level and 
having a high level of waste will be decreased by 
9,3%. Accordingly, it can be assumed that there 
will be a decrease when the level of education of 
the household head increases in the households 
having a medium and high level of waste. At the 
same time, in households with low levels of food 
waste, the conclusion that the level of food waste 
will be decreased if the education level of the 
household head increases to the university level, 
supports the fact that the consumer awareness, and 
awareness level will be increased with the educa-
tion and the food waste will be reduced.

It can be asserted that with the increasing lev-
el of education of the household head’s spouse, 
the rate of households having a low, medium 
and high level of waste will be decreased. These 
findings confirm the idea that education will im-
prove consumer consciousness and awareness 
and this will lead to a decrease in food waste. As 
the age of the household head increases, it can be 
assumed that food wastage will be increased in 
the households having a low level of waste while 
it will be decreased in the households having a 
high level of waste. Since women takes places at 
every phase of the food processing starting from 
farm to fork in both developing and developed 
countries their role in preventing food loss and 
waste is significant (Lipinski et al., 2013). If the 
woman takes the decision to purchase food, it 
can be assumed that there will be a reduction 
in the food waste rate compared to households, 
where family members other than the women 
take the purchasing decisions. This is a signif-
icant finding since it shows that if the woman 
plans the purchasing, there will be less waste 

because generally, the woman cooks more in the 
households. The dummy, which was created for 
the individual making the purchasing decision 
on food was determined to be statistically in-
significant for the households having a low and 
high level of food waste.

It was ascertained that there would be an in-
crease in food waste according to the number of 
children under 15 years old. This is consistent 
with the expectation that the presence of young 
children will cause food waste. Older consum-
ers stated not wasting food more frequently than 
younger consumers (Witzel et al., 2019). In many 
studies, it has been determined that food waste in-
creases in households with children under the age 
of 18 (Evans, 2011; Jörissen et al., 2015; Parizeau 
et al., 2015; Ilakovac et al., 2020).

When the level of food waste is examined ac-
cording to the family type, it is determined that 
food waste will be increased in the elementary 
families compared to the households consisting 
of more than one individual while the food was 
will be decreased in large families. If the rate 
of elementary families increases, there will be 
an increase of 10,1% in the rate of households 
having a low level of waste, 12,8% in the rate 
households having a medium level of waste, 
9,7% in households having a high level of 
waste. However, the increase in the number of 
large families compared to the households con-
sisting of more than one single individual will 
lead to a reduction in the rate of the household 
having a low level of waste by 20,6%, while it 
will lead to a reduction of 12% in the house-
holds having a medium level of waste and of 
10,3% in the households having a high level of 
waste. When the city dummies were examined, 
it has been ascertained that there will be an in-
crease in the households having a low level of 
waste in the urban areas of Erzurum and Adana, 
compared to the urban area of Izmir. This in-
crease was observed to be higher with a value 
of 0.257 for Adana urban area. Furthermore, 
it is an essential finding in this study to reveal 
that there will be a reduction in the rate of 
households having a medium and high-level of 
waste in Adana’s urban areas, compared to the 
households having a high and medium level of 
food waste in the urban area of Izmir (Table 9).
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4. Conclusion and recommendations

Food loss and waste constitutes an increas-
ing problem for the whole world. In addition 
to the loss of quality and quantity in all steps 
of the food chain, it is also caused by when the 
edible foods are dumped. This study defines the 
food waste of households in cities represent-
ing the different economic and socio-cultural 
structures in Turkey. It was determined that 1,9 

tonnes of food were wasted in 1155 household 
per week. Among the cities where the research 
is carried out, waste is mostly experienced in 
Adana province and most of the product groups 
wasted there consist of fresh fruits and vege-
tables. Children in households are the greatest 
reason for the waste. It has been ascertained 
that waste is significantly different in house-
holds including the children under 15 years 
old. Food wastage was determined to be high 

Table 9 - Marginal effects.

Variables
Households 
having a low 
level of waste

z 
statistic

Households 
having a medium 

level of waste,

z 
statistic

Households 
having a high 
level of waste

z 
statistic

Logarithm of total 
spending 0.071 6.04* 0.082 2.16* 0.063 4.27*

Household size 
according to adult 
equivalent

-0.221 -2.23* -0.209 -2.47* -0.189 -2.13*

Level of education of the household head
Primary school 0.203 4.21 * -0.046 -2.51* -0.157 -4.27*
Middle school/High 
school 0.143 4.00* -0.048 -2.92* -0.138 5.56 *

University -0.110 -2.16* -0.123 -2.63* -0.093 -2.12*
The level of education of the household’s spouse
Primary school -0.020 -4.40 -0.022 -3.57* -0.181 3.82*
Middle school/High 
school -0.029 -4.54 -0.032 -3.45* -0.025 4.28*

University 0.014 2.29 -0.015 -2.79* -0.011 3.79*
The age of the 
household’s spouse 0.012 1.18 0.017 5.29 * -0.020 3.09*

If the woman makes 
the purchase decision 0.012 1.12 -0.017 -2.16* -0.009 -0.923

The number of 
children under the age 
of 15 in the household 

0.141 3.04* 0.188 4.15* 0.025 2.17*

Family type
Elementary family 0.101 5.75 * 0.128 2.91* 0.097 3.12*
Extended family -0.206 -2.32* -0.120 -2.51* -0.103 -3.65*
Family type consisting 
of one single 
individual

-0.079 -1.43 0.027 1.15 0.081 3.09*

City dummies
Erzurum 0.048 2.72 -0.062 -1.32 -0.041 -1.78**
Adana 0.051 8.48* -0.257 -4.23* -0.192 -9.53*

* 5% significance level, **10% significance level.
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in small households that include a married or a 
single couple without children since they often 
spend time outside the home. These households 
consist of single or unmarried young couples 
that spend more time outside the home.

The most significant finding in the study is 
certainly the relationship between education 
and waste. It has been ascertained that the 
waste will decrease with the increase in the 
education of the household head and mother. 
In addition, the mother’s decision to purchase 
food was also comprehended as a factor reduc-
ing waste. It is among the most critical factors 
since the women generally dominate the kitch-
en and plan the meals accordingly. According 
to this result, if we start to provide training to 
the women on waste in terms of activity to fight 
the waste, the effect will be significant. Partic-
ipants volunteered to participate in activities 
related to nutrition, food safety, preservation, 
and cooking. In this respect, it is anticipated 
that the fastest and practical measure would be 
if the public institutions, local governments, 
and non-governmental organizations prepare 
an urgent action plan in education and super-
vision, disclose the significance of the issue to 
the public with mass communication tools. In 
fact, starting from the autumn of 2018, the mes-
sages on food waste started to be broadcasted 
in the national channels as public service an-
nouncements. However, the announcement is 
quite long and there are too many public ser-
vice announcements, it is very hard to remem-
ber every one of them. In addition, it is very 
contradictory when many TV programs, such 
as reality shows and competitions that encour-
age waste, are performing the same activity. 
The other target group in the household should 
be children. The results of the study reveal that 
children have a great impact on waste. In this 
sense, providing waste and nutrition education 
in schools, including waste management and 
recycling to the curricula of the schools would 
be very influential in reducing waste. Particu-
larly, it would be beneficial to explain the con-
sequences of the waste in the school cafeterias, 
benefit from the resulting organic wastes (the 
non-edible parts of foods such as crust, kernel, 
etc.) and present the implementation opportuni-

ties as energy sources. It would be a tool for the 
children to comprehend food production and to 
respect the food production process when if the 
children strive to cultivate products in school 
gardens and use the compost fertilizers made 
from food waste. The importance of education 
in food waste reduction strategies has been em-
phasized in many studies (Kantor et al., 1997; 
Jörissen et al., 2015; Priefer et al., 2016).

Although the waste of the households was de-
termined to be at the medium level, it was an im-
portant issue for Turkey. Cerciello et al. (2019) 
mentioned that consumption habits were rooted 
in the local culture and were difficult to change 
in short run, however Stancu et al. (2016) and 
Stefan et al. (2013) highlighted, small changes 
in the routines of the households in terms of food 
preparation and eating have a significant effect 
on food waste. The benefits of organizing direct 
consumer-oriented activities at the micro level 
have been proved in many countries. Following 
would be the first methods to implement as the 
recommendations to reduce the waste; street 
demonstrations involving celebrity chefs for 
the evaluation of the wasted food in Turkey and 
practices, preparation and distribution of meals 
by using the foods that are considered not pre-
sentable by the stores after they are picked by 
the volunteers, providing a calendar for purchas-
ing, cooking and throwing to the households de-
fined as the focus group. It has been revealed in 
studies that label information such as expiration 
date, production date, consumption time after 
opening is a factor that increases waste (Wilson 
et al., 2017). For this reason, informing the con-
sumers about the expiration date, as well as hav-
ing the best before statement on the labels can 
also reduce household waste.

Food waste signifies an economic, environ-
mental and social problem. Economically, it 
causes significant losses for retailers and pro-
ducers, as well as households. Benefits should 
also place the food that looks unpresentable by 
taking into consideration the preferences of the 
consumers, particularly in fresh fruit and veg-
etables. This practice will highly contribute to 
change the consumers’ perception on the hand. 
On the other hand, the costs of the seller will 
be reduced. In addition, retailers should be en-
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couraged to hang warning signs that draw the 
attention of the consumer and legal regulations 
should be established to ensure that the practice 
is mandatory at certain times. Including some 
warnings on the food packages about the food 
waste as there are warnings on the cigarette 
packages would be a serious solution for in-
creasing the awareness of the consumers.

It has been ascertained that the studies prove 
that the warnings in the hotels, restaurants, caf-
eterias, and cafes certainly drew attention and 
the consumers tend to avoid the food waste, 
even for a short time. In these areas, it is es-
sential to cooperate with the professional insti-
tutions for using the warnings. Furthermore, it 
should be encouraged in restaurants that people 
can take away the leftovers. If the cost of this 
waste to the consumers in the restaurants is add-
ed to the invoice, it is a method used in some 
developed countries and it is highly deterrent. 
This practice may be perceived as unrealistic 
for Turkey, there may be some volunteer enter-
prises that may implement this practice. It is not 
reasonable to implement these micro-practices 
following the recommendations of the teach-
ers. Various initiatives should be put in place 
by the relevant public institutions. Enterprises 
with high environmental sensitivity should be 
considered as pilot projects. Certainly, there are 
enterprises in Turkey striving to get the label 
of green hotels, green restaurants, green cafes. 
It is possible to launch sample practices with 
these enterprises.

The implementation of the measures relating 
to food loss will exclusively be possible if all 
stakeholders are aware of the magnitude and 
seriousness of the problem. There is a serious 
need for encouraging practices to disclose the 
recording of the foods for all the actors of the 
food chain in Turkey. It is feasible to encourage 
the manufacturers to keep the documents reg-
ularly regarding the waste processes on sales. 
For example, a discount on stoppage or addi-
tional support can be provided. Similarly, the 
municipalities can also monitor the records of 
the enterprises and it is possible to offer some 
discounts or exemptions to the tradesmen of the 
market such as middlemen, wholesalers if they 
manage the process correctly.

Since food waste is not very visible for the 
society and it is not considered as significant as 
other social issues such as smoking, infectious 
diseases, the increase of non-communicable dis-
eases, renewable energy, violence, and abuse, the 
food waste significantly increases in the society. 
However, the difficulties encountered in the food 
supply and the economic and environmental dam-
ages of food waste are closely related to all these 
social issues. However, in some societies, it may 
be simpler to increase the consciousness against 
the waste by taking into consideration the effects 
of norms and beliefs on behaviors.

This work fills a gap in the empirical literature 
on food waste in Turkey. Since this study is the 
first study in Turkey in this context, ant it will 
shed light on many studies to reveal the current 
situation. The future studies can use the findings 
of the current study for creating solutions in the 
studies to be conducted with different groups to 
reduce the waste This wasting problem, which 
is yet to be recognized, but still challenging to 
be accepted, will be resolved if there are studies 
conducted to find a solution to the problem.
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