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ABSTRACT: The proper solid waste recycling process starts at the houses with the attendance 

of the individuals. The presented study includes comprehensive research on the individuals’ 

shopping and waste generation behaviors, awareness of waste management issues, readiness 

and willingness for source separation, and their self-evaluation and self-annoyance about waste 

generation. The current study was conducted by administering a detailed questionnaire to 300 

people in Zmir, Türkiye's third largest city. The relationships between the answers given and 

the main factors affecting waste production were determined statistically. Principal component 

analysis (PCA) identified the key drivers of public behavior associated with waste generation 

and separation at the source. Through environmental sensitivity, including proper waste 

management behaviors, age is discovered to be a significant factor. Family phenomena, 

including stable life and family budgets (32.58%), awareness of people about their 

inappropriate and disproportionate behaviors towards consumption and waste generation 

(21.28%), and the impositions of urban life (9.37%) were found to be the major factors 

influencing waste management habits. 

KEYWORDS: Public participation; waste management; solid waste recycling behavior; 

public awareness; principal component analysis (PCA).  

 

1. Introduction 

Solid waste recycling is the critical factor for sustained municipal solid waste management 

(MSW) on a global scale. It is known that, on a global scale, about 70% of the total collected 

urban solid waste ends up in non-sanitary and sanitary landfills and, 19% is recycled and 11% 

is used for energy recovery. At the same time, it is predicted that the number of people who do 

not receive waste management services will reach 5.6 billion by 2050 [1]. Since source 

separation starts at home, building a sustainable recycling system highly requires individuals’ 

participation in curbside recycling programs. A number of variables influence the residents’ 

participation in the recycling programs. Besides the demographic properties such as age, 

educational situation, and income levels of the participants, researchers indicated some other 

variables such as the legal enforcements for solid waste management, waste recycling facilities, 

provision of the collection container, collection frequency and day, the presence of economic 
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incentives, the type of residences, public awareness and knowledge, and the level of trust 

between the citizens and the program operators [2–11]. 

Individuals' waste recycling behaviors may be influenced by factors such as residents' 

level of knowledge and engagement with recycling, economic benefits, social effects, 

collection frequency, and family life styles [7, 12].Feo and Gesi conducted a comprehensive 

investigation in the Salerno District in southern Italy and analyzed the people’s environmental 

knowledge towards municipal solid waste management. The youngest and oldest citizens 

showed the lowest level of awareness for each district, and high education levels did not involve 

a high level of environmental awareness [13]. The goal of another study performed in Iran was 

to find factors preventing the participation of residents in source separation and recycling 

programs and to evaluate the respondents’ willingness to pay for solid waste management 

services. The majority of the respondents showed inadequate knowledge and practice, and the 

working group seemed to be unhappy with the waste collection services, and they were less 

willing to pay for them [14]. Another study aimed to examine residential behaviors and 

attitudes towards biological municipal solid waste management in Dublin (Ireland). The 

majority of the respondents did not compost at home, depending on aesthetic considerations 

and facility-related constraints such as space limitations [15]. Zhang et al. (2012) conducted a 

study in Shanghai, China, to examine the economic and social factors that influence the public's 

willingness to pay for MSW separation.Lack of separation awareness and public education, 

low neighborhood participation, insufficient source separation systems, and mixed 

transportation of the wastes were the main obstacles to source separation [16]. A typical public 

awareness study was completed in China in 2020 with 268 participants in 10 cities. The factors 

affecting the public's waste management behavior, recycling knowledge, and willingness to 

participate were also investigated. In the study, we found that public awareness of proper waste 

management behavior and recycling knowledge was insufficient. While age is the most 

important sociodemographic factor affecting public awareness of HSW recycling, it has been 

observed that white-collar workers in working life, residents with higher education levels, and 

participants aged 20–50 exhibit less environmentally responsible behavior. In addition, manual 

workers, those with lower levels of education, those with higher monthly incomes, and older 

people tend to have poorer knowledge of HSW recycling [4]. In one of the articles, it is aimed 

to explore women's knowledge, attitudes and practices (KAP) towards municipal solid waste 

(MSW) management in Tehran, Iran. The results showed that an average of 70% of women 

had adequate knowledge and attitudes. A training was given to the working group on the 

subject, and after the face-to-face training, it was seen that the participants positively affected 

their practices on solid waste recycling and resource allocation [17]. In Greece, Ponis and his 

colleagues (2017) performed a study to discover the factors influencing the generation of 

household food waste and found that household behaviors towards shopping and eating habits 

were the significant food waste determinants [18]. Another study was conducted in the Athens 

metropolitan area (Greece) in order to link the households’ family characteristics with the food 

waste prevention behaviors. Cooking habits were found to be positively related to better 

leftover handling, with the level of discomfort associated with food waste production 

motivating people to reduce food waste [8]. In Boras, Sweden, a close drop-off collection 

system for the recyclable wastes provided a significant decrease (28%) of packaging and 

newsprint in the residual waste, and an important decrease (70%) was also determined in the 

miss-sorted fraction in food waste bags with the use of new information stickers [19]. 
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A study in Palestine aimed to investigate the barriers to recycling behaviors and make 

proposals to encourage the local population to increase participation in domestic solid waste 

recycling. The impacts of primary demographic data such as gender, level of education, age, 

and type of residence on recycling behaviors were recorded and investigated. A lack of 

awareness and knowledge about waste separation and storage practices was discovered to be 

the most significant barriers to proper solid waste recycling behaviors.Besides, any 

motivational payouts for recycling practices were found to be encouraging for people’s active 

participation in the system [20]. In the study, which was conducted with 848 participants in 

Guilin, Guangxi Zhuang Autonomous Region, China, an extended Theory of Planned Behavior 

(TPB) model was used to analyze how people's attitudes, subjective norms, perceived 

behavioral control, and situational factors affect overall waste management behavior. The 

findings showed that individuals' attitudes and situational factors were the main predictors of 

their behavioral intentions. Intention and "perceived behavioral control" (awareness of waste 

management, source separation is easily adaptable to the recycling system, and waste 

management facilities are adequate) play an important role in predicting the behavior of 

separated domestic solid waste management [21]. Table 1 summarizes some of the previous 

literature studies on the socio-economic characteristics, behaviors, and habits of individuals 

who are influential in the source separation and solid waste management systems. Studies say 

that there are various relationships between the socio-economic status of people and their 

opinions, attitudes, and practices towards waste management; therefore, it is essential to 

conduct regional research revealing the participant profile to build effective source separation 

systems and ensure sustainability for proper waste management practices. 

Although there are improving legal arrangements for proper solid waste management in 

Türkiye, landfilling is still the main waste disposal method [22]. According to the Turkish 

Statistical Institute’s data, by the end of 2018, more than 32 million tons of waste were 

collected, but only 12% of the waste contributed to the economy through a variety of recycling 

and recovery operations [23]. In July 2019, the Zero Waste Regulation came into force, which 

focuses on resource conservation and waste recycling in Türkiye. This arrangement obligates 

all municipalities and public and private institutions in the country to establish their waste 

management systems by the end of 2022. The systems should involve source separation and 

separate collection of the recyclable wastes, with periodic reporting to the web-based system 

of the Ministry of Environment, Urbanization, and Climate Change [24]. In the coming period, 

a significant increase in the waste recycling rate is expected to gradually occur in Türkiye. 

Despite the increasing laws and regulations on waste management in Türkiye, there are 

no studies highlighting the factors that affect the waste production of individuals or the factors 

that cause individuals to volunteer to participate in waste recycling. The current study focuses 

on people's shopping and waste production behaviors and habits, as well as their awareness, 

readiness, and self-assessment about waste management and waste recycling phenomena. 

Izmir, which is the 3rd largest metropolis in Türkiye, is chosen as the study area. The aim of 

the study is to achieve a detailed understanding of the waste generation behaviors of people 

and to find the driving forces behind waste generation, waste management, and recycling 

practices. These issues were investigated with a structured questionnaire, where the outputs 

were statistically evaluated by regression analysis and principal component analysis (PCA) in 

order to find out the major and common factors affecting individual waste generation and 

management behaviors. 
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Table 1. Studies on socio-economic factors influencing public participation for source segregated waste 

collection systems. 

Country 

/City 
Program Factors Impact Ref 

Canada, 

Ontario 

(2013) 

Source separated organics 

collection, recyclables 

collection residual waste 

collection, semi-annual 

yard waste collection 

Age, gender, household size, 

years at current address 

Food shopping and preparation 

habits; beliefs, policies, attitudes 

regarding waste and food 

Family lifestyles, food awareness, 

waste awareness, convenience 

lifestyles 

Education and skill building 

studies could be useful for 

individuals 

Food waste is primarily a social 

issue 

Food waste policies should 

consider regional studies 

[7] 

Salerno, 

Italy 

(2010) 

Source separation for 11 

different components 

Age, sex, occupation, education, 

cultural attitudes (habits of Tv 

watcing, newsaper and book 

reading, internet), awareness 

related with municipal solid 

wastes, public opinion on waste 

management system 

Lowest awareness was observed 

in the youngest and oldest 

participants 

Better awareness was obtained 

with higher cultural habits 

High education level did not show 

high environmental awareness 

[15] 

Shangai, 

China 

(2012) 

Source separation 

classified as 4 categories, 

according to treatment 

facilities 

Age, gender, household 

population, education level, 

income level, occupation, years at 

current address, awareness and 

knowledge on MSW source 

separation, behaviours and actions 

regarding household waste 

separation, opinions to the 

suggested MSW source separation 

system, willingness to pay for 

MSW management system 

Low separation awareness and 

public education, low 

neighborhood participation affect 

the behaviours of the respondents, 

willingness to pay for the system 

was directly related to income 

level and household population, 

[18] 

Abadan, 

Iran 

(2015) 

Household wastes are 

mixed, daily collected, 

and disposed together 

with other kinds of waste 

Age, gender, occupation, 

education, knowledge, attitudes 

and practices on SW reduction, 

source separation and recycling 

and SW collection 

Recycling behavior significantly 

relates to household waste 

demeanor; Knowledge, attitude, 

and practice are significant 

predictors of recycling behavior; 

education level and occupation 

were two significant factors 

affecting residents’ willingness to 

pay for the waste management 

system 

[16] 

Ramallah 

Al-Bireh 

district, 

Palestine  

(2019) 

Disposal in landfills or in 

open dumps;  

Gedenr, education, age, type of 

residence on recycling were 

studied.   

Financial incentives, lack of 

information and awareness about 

recycling processes poor recycling 

facilities were detected as the 

strong barriers towards solid waste 

recycling behaviours.  

[20] 

Athens, 

Greece 

(2016) 

Not mentioned Education level, household 

location and income, family 

structure, waste prevention related 

behaviours (shopping planning, 

food storage, portioning,labelling, 

leftovers), cooking involvements 

Food waste prevention is 

enhanced by the education levels 

of the respondets, cooking 

involvements and the feeling of 

annoyance abaout generating food 

waste. 

[8] 

Trabzon, 

Türkiye 

(2012) 

Mixed collection Age, education, occupation, 

income level, social insurance, 

household population, knowledge 

and behaviors of individuals 

towards SWM 

Majority of the study group 

believe that source separation is 

significant, however only one 

third of them separate their wastes. 

Nearly all of the respondents of 

different socio-economic groups 

find it difficult to use different 

trashcans for source separation. 

[20] 
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2. Materials and Methods 

2.1. Data collection. 

The survey took place in the urban areas of Izmir city by using a designed questionnaire that 

was implemented via face-to-face interviews. Crowded areas such as shopping malls, squares, 

and bazaars at different points of the city were selected for the interviews. These were the 

locations where people from all demographic structures of society could be found. The 

voluntary interviewers were selected randomly, and 300 respondents were obtained in the 

research who fully completed the questionnaire. The survey study was completed in 

approximately 30 days. 

2.2. Structure of the questionnaire. 

There are six sections in the questionnaire, consisting of forced-choice and scaled questions 

(Supplementry Materials Table 1). The first section includes the demographic data of the 

respondents, including age, education level, household population, and economic conditions. 

People were asked what income level they felt themselves to be at rather than the amount of 

their income at this stage because it was feared that participants would be uncomfortable 

declaring their salaries and thus provide incorrect answers. The second section was about the 

shopping behaviors of the participants. The respondents were asked about their most frequently 

used shopping places, where and how frequently they were shopping, and the shares of food 

and detergent materials in their shopping cart. The third section questioned the participants’ 

waste generation habits, such as the daily waste generation amount, the frequency of producing 

food waste, and the ratio of food waste and packaging waste in the total daily waste. The fourth 

section aimed to reveal the participants' awareness and consciousness of waste management. 

Here, participants were asked if there was any intervention with waste before waste collection, 

how municipal waste was managed, what the appropriate disposal method was, and how 

separate collection practices should be. Section five of the questionnaire was designed to assess 

individuals' readiness and willingness to separate household solid waste at the source. In this 

part, the participants answered the questions "Have you ever separated your wastes at the 

source?" "Do you think source separation and collection will be successful?" and "Would you 

take part in source separation practice?" The final section (Section 6) aimed to highlight the 

participants' self-evaluation and self-annoyance about their waste generation habits. In this 

part, the respondents were asked if they knew the concepts of "expiration date" and "best before 

date." Then, they were asked how much they were annoyed about generating food waste. 

Finally, the participants responded to questions about how they evaluate their consumption and 

waste generation habits.  

2.3. Statistical evaluation. 

Responses from 19 questions were scaled for the statistical evaluation; regression analysis was 

conducted to define their inter-correlations, and factor analysis was achieved. Statistical 

analyses were performed using SPSS 24.0 for Windows (IBM Inc., Chicago, IL, USA). The 

input variables were the numbers scaled from 1 to 5, arranged in correlation with the responses 

to the questionnaire (Supplementry Materials Table 1). The Pearson correlation coefficient was 

calculated for regression analysis. Principal component analysis (PCA) was used to identify 



Industrial and Domestic Waste Management 3(1), 2023, 1-16 

6 
 

the major factors influencing the waste management behaviors by applying Varimax rotation 

with Kaiser normalization. The data set was checked for the availability of sample size by using 

KMO and Barlett’s Test. The Kaiser-Meyer-Olkin Measure of Sampling Adequacy was found 

to be 0.557, while the significance of Bartlett’s Test of Sphericity was 0.0001; therefore, the 

sample size was found suitable to be evaluated by using PCA. 

3. Results and Discussion 

3.1. Socio-economic characteristics of the respondents.  

Table 2 presents demographic data, where 83% of the participants were under the age of 40 

and more than 63% had a bachelor's degree or more. The average number of residents in the 

households was calculated at 3.13, indicating that the majority of the study group were family 

members. Here, 51% of the participants were at the middle-income level, where 32% 

categorized themselves below this level and 17% were above.  

3.2. Shopping behaviors. 

It is expected that shopping habits and waste generation are related since consumption is 

directly related to shopping [25]. Here, 57% of the participants stated that they did their 

shopping in chain markets, while the rate of shopping from open farmers’ markets (district 

bazaars) is 21.7%. For this case, this value is 35% for respondents with low income levels. This 

may depend on the price advantages of farmers’ markets due to their lower operational 

expenses such as rental costs, utilities, etc. It was seen that 73% of the people did grocery 

shopping at least once a week, and 90% of the participants declared that 50% or more of their 

shopping list was food items. The ones with 75% food in their shopping carts were those with 

high incomes. This could be related to purchasing more and/or a wider variety of food than is 

actually required as a result of rising welfare.On the other hand, 80% of the participants stated 

that the share of cleaning materials in their shopping was in the range of 33%–10%. This shows 

that food and cleaning materials have considerable shares in shopping carts. 

Table 2. The socio-economic information of the respondents. 

Question Response Number Incidence (%) 

Age 18-25 123 41 

 26-40 126 42 

 41-55 39 13 

 56-70 12 4 

Education level Primary school 13 4 

 Secondary school 10 3 

 High school 81 27 

 Undergraduate 177 59 

 Postgraduate 19 7 

Income level High income 8 3 

 High to middle income 44 14 

 Middle income 154 51 

 Middle to low income 74 25 

 Low income 20 7 

Household population 1 24 8 

(person) 2 67 23 

 3 94 31 

 4 76 25 

 More than 4 39 13 
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3.3. Waste generation. 

In this section, the respondents were first asked about their daily domestic waste in their houses. 

The mean value of the total responses was 2.82 kg/day per household; therefore, personal waste 

generation in the houses can be calculated as 0.90 kg/day/capital. This value is consistent with 

the data of the Turkish Statistical Institute for the urban solid waste generation, which is 

reported as 1.16 kg/day/capital [26]. A large share of this value belongs to household waste. It 

was observed that the income level, age, and education of participants were the only parameters 

not influencing the daily waste generation. For the study group, the average food waste of 

household waste was 35%.The frequency with which food waste was generated increased with 

income level.Besides, 67% of the respondents aged over 56 declared that their food waste 

production was negligible, while this ratio was only 30% for the youngest respondents. The 

share of cooked food in food waste is decreasing with increasing age; 83% of the participants 

over 56 years of age gave the response "about 10%,"  while this rate is only 42% for the age 

range of 18–25. The percentage of cooked food waste was also found to be associated with the 

economic conditions and decreased with decreasing income level. 74% of low-income level 

participants answered this question as 10%, whereas only 25% of high-income level 

participants gave the same response (Figure 1).  

 
Figure 1. The results of the question “How much of the food waste is cooked food ?”-distribution according to 

income level. 

3.4. Awareness and consciousness for waste management. 

In this part, people's background knowledge on waste management has been evaluated. At first, 

the participants were asked if they knew about the impact of the scavengers on source 

separation. In Türkiye, commonly, street pickers (who work individually or for the 

subcontractor companies of the municipalities) collect the uncontaminated recyclable wastes 

from the street containers before the municipal services; however, 13% of the respondents were 

unaware of their presence. Afterwards, the participants answered the question of how domestic 

waste management was implemented in their city; while 17% of the participants believed 

wastes were dumped in uncontrolled sites, and 10% thought that wastes were disposed of in 

sanitary landfill facilities, As of the end of 2018, 84.7% of municipal solid waste collected in 

the province of Zmir was disposed of in sanitary landfills [27]. Surprisingly, 43% of the 

undergraduate respondents did not have knowledge about this issue. This finding is consistent 

with the findings of Feo and Gesi [13]. Later, the participants were asked how sustainable waste 
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disposal management should be. According to the answers given, 31% of the participants 

thought that separate collection and sanitary landfilling were appropriate methods. Here, it was 

recognized that unawareness increased with decreasing education level, since 33% of primary 

school graduates gave the answer "no idea," while postgraduates proposed more detailed and 

comprehensive methods. Lower education levels in the public have a negative impact on waste 

management awareness, and this finding is in agreement with the studies implemented in the 

developing communities having similar education levels, income levels, and cultures. [2, 28, 

29].  

3.5. Readiness and willingness for source separation. 

Respondents were first asked about their household waste source separation experiences, which 

71% of individuals replied that they did not have. The level of income and age of the 

participants had an impact on the answers given. The proportion of people with no waste 

separation experience showed an increasing trend as the income level decreased. In addition, 

59% of the participants between the ages of 18 and 25 have never made any waste resource 

allocation, and this ratio has decreased to 25% in the age group over 56, which shows that 

environmental awareness develops with age. (Figure 2). This finding is in line with the study 

conducted in China, which states that there is low environmental awareness between the ages 

of 20 and 50 in the literature [4]. 

 
Figure 2. The participants’ experience of separate waste collection-responses distribution according to age (A) 

and income level (B). 

For the participants' idea of the best separate collection system, 6% of them did not express an 

opinion. Here, 29% of the participants preferred that the wastes be divided into five bins (food 

wastes, paper and pulp, plastics, glass, and metals). This was advocated by high-income level 

participants at a rate of 50%, while this rate dropped to 21% for low-income level participants. 

With decreasing education level, the answer for the two-bin collection system (food waste and 
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packaging waste), which is the most basic and simple separate collection, increased. The ratio 

of primary school graduates who gave the same answer was 54%, while it decreased to 26% 

for postgraduates (Figure 3).  

 

Figure 3. The results of the question “How should be an effective separate collection system?”-distributions 

according to education level and income level. 

In this part, participants were also asked for their beliefs on whether the separate waste 

collection system would be successful. Here, 58% of the people responded positively to this 

question, and 28% believed that success was probabletem would be successful. Here, 58% of 

the people responded positively to this question, and 28% believed that success was probable. 

In the survey, only 7% of the participants had a positive belief or opinion on the subject. At the 

next question in this section, the participants answered whether they would take part in the 

separate collection practice. Here, 53% of the respondents expressed that they would definitely 

take part, while 35% showed a moderate willingness for participation. Beliefs in resource 

allocation and the willingness of participants are good indicators for the success of future 

comprehensive waste management practices, which is a key factor in ensuring adequate 

material flows to sustain the circular economy. 

3.6. Self-evaluation & self-annoyance about waste generation habits. 

Individuals' self-assessments related to waste management issues were investigated. At first, it 

was examined whether the participants knew the concepts "expiration date" and "best-before 

date." Here, 68% of the participants stated that they knew the concepts well and constantly 

checked them while shopping, while 25% of the people did not know the difference properly. 

Since consumption habits are directly related to waste generation, participants evaluated their 

consumption habits. The majority (59%) of the study group stated that their consumption habits 

were up to their needs, and 38% of the participants declared they had excess consumption 
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habits. Being uncomfortable with producing food waste was also asked, and 67% of the 

participants stated that they were annoyed a lot, while 24% stated that they felt moderately 

uncomfortable. It was astonishingly discovered that participants over the age of 56 expressed 

greater annoyance toward food waste generation. Lastly, the participants thought about how 

much trash they made. 13% of them said they made a lot of trash, while 40% said they made 

the right amount. 

3.7. Statistical correlations. 

The correlations among all the responses scaled for the demographic data (DD), shopping and 

waste generation habits (SH and WG), readiness and willingness (RW), and self-evaluation 

and self-annoyance (SESA) are given in the correlation matrix, which is presented in 

Supplementry Materials Table 2. For the correlations between DD, there was a significant 

inverse relationship between age and education level (r:-0.302, p<0.01). It gives an i3, 4, 5, 

20,dea about the structure of the survey participants. The education level he older age 

participants in the grouthan that ofs lower than those in the younger age group. Another 

significant inverse correlation was seen between education level and household population 

(r:0.152, p<0.01). In the relationship between Dhighlyd SH, a high significant positive 

correlation was found between age and detergent purchasing habit (r: 0.105, p<0.0highlywhile 

a high significant negative correlation was observed between education level and detergent 

shopping rate (r:-0158, p<0.01). This situation shows that the detergent shopping rate to thes 

related to permanent sement of the people of  gher ages.  For the relationships between DD and 

WG, significant negative correlations for age-the frequency of food waste generation and age-

ratio of cooked food waste in waste (r:-0.109, p<o.o1; r:-0.162, r<0.01) were detected. This 

situation can be explained by the sensitivipeople tooldercreatingot to create food waste. Wang 

et al. [4] athe increased mention the environmental sensi increasing age. Similarly, there was a 

significant inverse correlation between age and the packaging ratio in the waste (r:-0.195, 

p<0.01), which can be explained by the older generation's preference fathopping from farmer's 

markets that include less packaged products. A significant positive correlation between the 

household population and the daily amount of waste is an expected finding (r: 0.297, p<0.01). 

There was a significant positive correlation detected between age and separate collection 

experience (r: 0.254, p<0.01), and another statistically meaningful correlation was determined 

between the education level and of ane opinion of ideal separate collection system (r: 0.160, 

p<0.0that ashowing that more comprehensive separate collection system consisting of more 

than two components was supported by highly educated participants.elevating they, elevating 

environmental awareness of people with higher education has been emphasized in many studies 

in the literature [3, 4, 5, 20]. In the study, a negative correlation was found between age and 

consumption habits (r:-0.138, p<0.01) showing that people consume less with increasing age. 

At the same time, the significant positive correlation detected between increasing age and 

discomfort in creating food waste revealed the sensitivity of the older generation to squandering 

(r:0.192, p<0.01). 

The significant correlation (r:0.167, p<0.01) between shopping frequency and share of 

food supplies in grocery shopping shows that frequent shopping is mostly done for fresh food. 

On the other hand, the significant negative correlation (r:-0.326, p<0.01) between the ratio of 

food items and detergent items in grocery shopping shows that these are the basic items in 

grocery shopping; as one increases, the other decreases. The frequency of grocery shopping is 
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significantly correlated with waste generation (r:0.168, p<0.01). The rate of food shopping and 

amount of consumption were also found to be significantly correlated (r: 0.150, p<0.01). This 

can be explained by consuming a higher variety of food products (such as packaged and canned 

meals or junk food and drinks) than basic nutritional supplies. 

Significant positive correlations were determined among the daily waste production, the 

ratio of packaging wastes in the bulk waste (r:0.149, p<0.01) and the frequency of food waste 

generation (r:0.167, p<0.01). In addition to that, a strong positive relationship was observed 

between the frequency of food waste generation and the presence of cooked food in the waste 

(r:0.310, p<0.01). This indicates that food waste is largely composed of leftover, unconsumed 

cooked food rather than uncooked products such as rotten raw vegetables and fruits. The 

frequency of food waste generation was found to be related to consumption habits (r:0.215, 

p<0.01) and waste generation habits (r:0.194, p<0.01). Food constitutes the largest 

consumption item for people, and most of the waste generated from houses is food-based. This 

finding is consistent with Türkiye's average biodegradable waste interval of 40-80% and a 

recent study [30, 31] that found 52% biodegradables in zmir city municipal waste.Similarly, 

significant correlations were determined between the rate of cooked food and consumption 

behaviors (r:0.156, p<0.01) and waste generation habits (r:0.165, p<0.01). This situation can 

be explained by the fact that people living in the Mediterranean region prefer daily cooked 

fresh food in their diets and do not want to consume the previous day's meals [32, 33]. It may 

depend on the high daily average temperature of the region, which causes rapid deterioration 

of the leftovers from the previous days. 

Positive and significant correlations were obtained between separate waste collection 

experience, awareness of an effective waste separation method, conviction that separate 

collection would be successful, and willingness to engage in this type of practice. This situation 

reflects the sensitivity, belief in the subject, and volunteerism of the people involved in the 

source separation. A significant relationship was observed between the separate waste 

collection experience and the knowledge of the consumption dates of the products (r:0.180, 

p<0.01), showing an expected level of awareness. On the other hand, there is a correlation 

between the separate collection experience and the annoyance of food waste generation 

(r:0.154, p<0.01). In addition, as this experience increases, people find themselves more 

successful in their waste generation habits, as evidenced by the significant negative correlation 

between these two components (r:-0.225, p<0.01).There is also a significant relationship 

between the extent of people's views on collecting waste separately and their consumption 

habits (r:0.181, p<0.01). Besides, people's discomfort about food waste production increases 

with their readiness to participate in the separate collection system (r:0.153, p<0.01). Finally, 

as expected, consumption habits are significantly found to be correlated with waste generation 

habits (r:0.266, p<0.01). This situation reveals that as consumption increases in society, an 

elevation in waste production becomes significant as a consequence. 

3.8. Factor Analysis. 

Principal component analysis (PCA) was carried out to identify the major factors influencing 

waste generation behaviors. The variances explained by principal components (PCs) accounted 

for 63.183% of the total variance in the analysis (Supplementry Materials Table 3), and six 

principal components were extracted as shown in the rotated component matrix (Table 3).  
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Table 3. Rotated component matrix for the response parameters. 
Rotated Component Matrixa 

Principal components 
Component 

PC1 PC2 PC3 PC4 PC5 PC6 

Variance explained 12.05 11.547 10.578 9.951 9.735 9.321 

Age 0.787      

Education level -0.571      

Source separation experience 0.528     0.491 

Level of annoyance towards food waste generation 0.499   0.452   

Cooked food ratio in the food waste   0.795     

Food waste generation frequency   0.693     

Household population   0.803    

Amount of daily waste  per household   0.765    

Shopping frequency    0.753   

Ratio of food supplies in grocery shopping     0.637   

Idea about effective separate collection system     0.863  

Evaluation on personal consumption behaviors  0.454   0.564  

Ratio of packaging waste in generated waste       0.858 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. 
a. Rotation converged in 7 iterations. 

The first principal component (PC1) explains 12.05% of the total variance, and the highest 

factor loading coefficient was obtained for age (0.787), where separate waste collection 

experience (0.528) and annoyance towards food waste generation (0.499) were also loaded 

along with education level (-0.571). Since participants’ ages, experience of separate waste 

collection, and sense of annoyance are in the same component, this factor presents the influence 

of the transition to a stable period of life, where possible, where previous economic experiences 

have brought discomfort about food waste production. Out of the three components, the 

participants' education level, which has a negative sign, corresponds to the fact that education 

in Türkiye has increased with decreasing age over the last few decades [34].The level of 

annoyance was a strong motivational factor for separate collection, and this finding is in 

agreement with a study conducted in Greece [8]. High factor loading coefficients were obtained 

for the cooked waste ratio (0.795) and food waste generation frequency (0.693) in PC2, as well 

as the consumption behaviors (0.454), explaining 11.547% of the total variance. Here, 

respondents with high consumption routines admit that they produce food waste, most of which 

is cooked meals. People accept that they consume food unconsciously, which is mostly related 

to their shopping habits.The factor here can be stated as the awareness of people about their 

consumption, shopping, and waste generation behaviors. The household population (0.803) and 

amount of daily waste generated (0.783) were highly loaded in PC3, which explained 10.578% 

of the total variance. The amount of waste generated per household is expected to rise as the 

population grows.Based on the household population and waste amount data, the daily personal 

waste generation (PWG) rate was calculated. It was found that, as the household population 

increases, there is an exponential decrease in the PWG (r = 0.979). This result indicates that 

crowded households are more attentive in terms of shopping behaviors; therefore, PWG is 

lower than average. This factor is evaluated as the influence of being a family on the efficient 

use of income sources and waste production. PC4 explains 9.95% of the total variance and is 

mainly loaded with shopping frequency (0.753), the ratio of food supplies (0.637), and the level 

of annoyance (0.452). It is understood that frequent shopping is mostly done for food supplies. 

According to the 2019 results of the household budget survey, food and non-alcoholic beverage 

expenditures are as high as 20.8% across Türkiye [35]. In this study, 86% of participants 

assumed they were in the middle or lower income brackets; thus, the discomfort in producing 

food waste is primarily due to economic concerns rather than environmental concerns.The main 
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factor represented by PC4 can be counted as the budgetary effect. The significant impact of 

people's budgetary power and income level on waste generation behavior, as revealed in this 

study, is also indicated by studies conducted in the past years [2, 4, 6]. PC5 is loaded with the 

comprehensiveness of an ideal separate collection system (0.863) and the evaluation of 

personal consumption behaviors (0.564), where 9.735% of the total variance is explained. Here, 

people in urban life confess that they consume more than they need, while they propose 

comprehensive source separation systems. This approach of the participants can be explained 

by their desire to partially get rid of the feeling of guilt created by their inappropriate shopping 

habits. Finally, in PC6, a high factor loading coefficient for packaging waste ratio (0.858) and 

waste separation experience (0.491) were found together, explaining 9.371% of the total 

variance. Separate waste collection has become more common as people generate more 

packaging waste in their homes.This is an indicator of urban life, and it points to the increasing 

use of packaged products, and as a consequence, these wastes become noticeable. Because of 

the high volume of products consumed and waste generated, the experience of separate waste 

collection is now available to people living in cities. 

4. Conclusions 

In the current study, conducted in Izmir, Türkiye, living as a family is the primary factor that 

positively affects waste generation and management behaviors. The transition to a more stable 

life with increasing age, as well as economic factors such as family budgets, are determining 

factors in waste generation and management behaviors. The evaluations of this survey study 

showed that waste generation behaviors and environmental sensitivity towards waste recycling 

are mainly related to the life development and experiences of people and are not strictly 

dependent on their educational level. People's environmental sensitivity is also affected by their 

own awareness of how they behave in ways that are too much or too little in terms of 

consumption and waste. The willingness to collect waste separately at the source is independent 

of age, education level, and income. In our country, where family living is common, it is critical 

that the institutions in charge of transitioning to waste management services based on separate 

collection at the source determine residents' attitudes, bring and introduce proper waste source 

separation facilities, and persuade the public to participate.   
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