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Abstract
Improper solid waste management poses adverse health effects and pollution challenges in both developed and developing 
countries. The present study is aimed to evaluate the fate of municipal solid waste (MSW) and household waste behaviors 
in Tabriz megacity. A questionnaire survey was performed to evaluate the knowledge, attitudes and practices of residents 
toward MSW reduction, source separation, recycling and collection. The results indicated that food wastes make up the 
highest portion of MSW, and high moisture content of waste leads to low heating value which is below than average heating 
value for applicability of incineration. Potentially recyclable wastes such as paper and cardboard, plastics, metals, textiles, 
glass, wood and others make up a total of 33% of the household solid wastes. Investigation of the fate of MSW revealed that 
about 55.5% of generated waste ends up in landfill sites, 20.5% is separated by itinerant buyers and separation facility just 
before landfilling, and 24% is converted into compost. The evaluation of resident’s behaviors toward MSW demonstrated 
the low knowledge of respondents and their high willingness to segregate solid wastes.
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Introduction

Municipal solid waste management (MSWM) is one of the 
major challenges that world faces today. The rapid urbani-
zation along with the population growth, rising in living 
standards and economic development has been indicated as 
the main causes for the increase in municipal solid waste 
(MSW) generation (Cavdar et al. 2016; Pakpour et al. 2014; 
Sessa et al. 2010). Based on the available data, MSW gen-
eration in Asia in 1998 was 0.76 million tons per day with 
an annual growth rate of 2–3% in developing and 3.2–4.5% 
in developed countries. This figure is predicted to increase 
to 1.8 million tons per day by 2025 (Damghani et al. 2008).

Improper management of the increasing amount of MSW 
poses a serious environmental problems in both developed 
and developing countries (Malmir and Tojo 2016; Mosaferi 
et al. 2014; Kumar and Baskar 2015). These problems are 
more serious in developing world, where waste collection 
operations do not occur at all or not enough (Pakpour et al. 
2014; Song et al. 2015).

In developed countries such as the USA, Germany and 
Japan, significant successes in waste management have 
been achieved due to the establishment of various laws and 
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regulations in MSWM in recent decades (Potdar et al. 2016; 
Yakubu and Zhou 2018). There is a move from a landfill-
based waste management system to a more integrated one. 
As a critical component of a successful integrated waste 
management system, source sorting and separation increases 
the quality of produced compost and fractions, reduces the 
cost of waste management, optimizes incineration and pro-
vides data on waste generation (Chi et al. 2015; Miezah et al. 
2015; Taghipour et al. 2016).

The most important cost-effective way to achieve suc-
cess in MSWM is through making changes in attitudes and 
behaviors and also public participation and empowerment 
in waste management programs (Babaei et al. 2015; Barr 
et al. 2001; Desmond 2006; Mongkolnchaiarunya 2005). 
Given the importance of citizen participation in the waste 
management programs, knowledge, attitudes and practices 
(KAP) has been assessed extensively in the literature as the 
most influencing factors (Babaei et al. 2015; Momoh and 
Oladebeye 2010; Otoma et al. 2013; Pakpour et al. 2014; 
Sukholthaman et al. 2017; Zhang et al. 2012).

As defined, the knowledge is a familiarity, awareness or 
understanding of someone or something, such as informa-
tion, facts and skills that can be obtained through obser-
vation, experiment and education. The attitude is a way 
of thinking or feeling about something and a tendency to 
whether to like or dislike it. The attitudes of people show 
how they study their surroundings and respect environmental 
issues. The knowledge and attitude of people both together 
determine the behavior of the society. In other words, the 
knowledge and attitudes are the factors that make the prac-
tice of people in a society (Afroz et al. 2017; Babaei et al. 
2015; Chauhan and Raksha 2016).

As a developing country, Iran is faced with serious envi-
ronmental and administrative challenges caused by MSWM. 
The total amount of MSW generated in the country is about 
50,000 tons annually (Babaei et al. 2015). Despite the fact 
that the significant portion of MSW in Iran are recycla-
ble and more than 60% have a good composting potential 
(Moghadam et al. 2009; Hassanvand et al. 2008), unfortu-
nately only 8% of the municipal waste is recycled and the 
remaining is buried mainly with unsanitary methods (Jam-
shidi et al. 2011).

In Iran, the national waste management laws and regu-
lations have been established in 2004. Since then, some 
success has been achieved in implementing integrated 
waste management in metropolitans. Based on the reports 
of waste management organization of Tabriz, as the fourth 
largest city in the country, some practices have been made 
to implement the integrated management of solid waste in 
recent years. In the last 2 years, educational programs with 
respect to source separation and encouraging a culture of 
waste separation at home have been done by means of sup-
plying special bags to temporary storage of separated dry 

wastes and planning for collection based on the time table. 
The success of this project requires comprehensive stud-
ies evaluating the effectiveness of both implemented and 
running programs. Therefore, this study aimed to compre-
hensively assess the KAP of residents, the current status 
of the source separation and also the characterization of 
MSW in Tabriz.

Materials and methods

Study area

Tabriz is located in the northwest of Iran lying at 46.13 east 
and 38.8 north with an altitude of 1351 m above the sea 
level. It has a semiarid climate with the annual precipita-
tion of around 380 mm. The mean, maximum and minimum 
annual temperatures are 13, 38 and − 15 °C, respectively. Its 
324 km2 area comprises 10 urban regions (Fig. 1). Accord-
ing to the latest census conducted in 2016, it has a popula-
tion over 1.5 million with 388,000 households.

Data collection

A questionnaire survey was conducted to assess the present 
status of MSW source separation in the city. Questionnaire 
was designed in a way that enables the evaluation of the 
KAP of residents toward the source separation program con-
sisted of two groups of questions; the first part was related 
to demographic information such as gender, education level 
and occupation, and the second part was related to house-
hold waste behaviors. The face-to-face household survey 
method, due to its reliability and more substantial response 
rate, was employed to assess the KAP in this study. The 
following formula which is widely used in previous studies 
(Afroz et al. 2017; Liu et al. 2015; Song et al. 2015) was 
taken to select sample size randomly from the population:

where z is 1.96 for 95% confidence level, p is the percentage 
of respondents, expressed as a decimal (0.5 used for the sam-
ple size needed), and d is the confidence interval, expressed 
as a decimal (5% was selected in the study).

Based on Eq. 1, a total of 384 households as sample size 
were selected randomly from all over the city with regard to 
the population density of 10 municipality regions. Moreover, 
the observation method was used to fully evaluate the prac-
tice of residents. The basic information was collected from 
Tabriz municipality and waste management organization.

(1)ss =
z2(p(1 − p))

d2
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Characterization of solid wastes

Characterization of solid wastes and acquiring reliable data 
on waste composition and quantities is an essential step to 
formulate an integrated MSWM program and provide basic 
data on the utility of the material for composting and assess-
ing the suitability of the waste as a fuel (Pichtel 2005). In 
this study, direct sampling by employing manual sorting at 
the centralized collection point (i.e., unloading area) accord-
ing to the procedure described by Pichtel (2005) and ASTM 
(2003), was used to measure the composition of unprocessed 
MSW. The moisture content was also determined by heating 
the waste at 105 °C for 1 h (Pichtel 2005). The energy con-
tent and chemical composition of the MSW were determined 
according to the procedures described by ASTM (2007) and 
Pichtel (2005), respectively.

Statistical analysis

To assess the relations of the knowledge, attitude and prac-
tice as the response variables with gender, education (illiter-
ate, diploma, upper diploma, bachelor and more) and occu-
pation (governmental, self-employed and unemployed) as 
the predictors, each indicator of the response variables was 
coded as 1 and 0 for yes or no responses, respectively. In the 
univariate analysis, Chi-squared tests were used to assess 
the relations (Jafarabadi and Mohammadi 2013; Jafarabadi 
et al. 2014). All analyses were performed using SPSS 13 
(SPSS Inc. IL, Chicago, USA) statistical software. Statistical 

significance level was set as 0.05 (P < 0.05 considered as 
significant).

Results and discussion

MSW generation and characterization

According to the collected data, about 383,000 tons of MSW 
is generated in Tabriz each year, so the waste generation 
rate is estimated to be 732 g per capita per day (GPCD) 
which is comparable to some Iranian metropolitans such as 
Rasht (800 GPCD) (Moghadam et al. 2009) and Tehran (880 
GPCD) (Damghani et al. 2008) as well as other countries 
such as Serbia (870 GPCD) (Vujic et al. 2015) and Turkey 
(1300 GPCD) (Turan et al. 2009). Taking into account the 
factors that can influence MSW generation rates in different 
countries, such as gross domestic product (GDP) and devel-
opmental stage, the MSW generation rates in this study are 
of no surprise (Bandara et al. 2007; Chandrappa and Das 
2012; Phillips and Gholamalifard 2016). There is positive 
correlation between high GDPs and MSW generation per 
capita. The waste generated in large cities of low-income 
countries ranges between 0.4 and 0.6 kg/person/day which 
is lower than the generated waste of 1.1–5.0 kg/person/day 
in high-income countries.

The physicochemical analysis and physical composition 
of the MSW in Tabriz are presented in Table 1 and Fig. 2, 
respectively. Deriving formula for physicochemical compo-
sition of wastes will help in calculating requirement data for 

Fig. 1  Urban regions of Tabriz
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making decisions about disposal options, energy production 
and also probable emission during natural degradation or 
waste treatment (Carboo and Fobil 2005; Chandrappa and 
Das 2012; Zhou et al. 2014).

According to the presented data, organic/food wastes 
make up the highest proportion (66.8%), mainly due to the 
use of unprocessed foods in daily people diets and high 
dependency on agricultural products (Moghadam et  al. 
2009; Miezah et  al. 2015). The C/N ratio of municipal 
wastes ranges from 4.6, for the wastes containing higher pro-
portion of food waste components (i.e., meat), to above 1000 
for the wastes consist of plastics due to their high C and low 
N contents (Komilis et al. 2012). Nitrogen in the chemical 
formula is due to the food wastes which particularly include 
meat, fruits and vegetables. However, high hydrogen fraction 
of wastes is especially due to the high content of H in plas-
tics. Oxygen is one of the dominant elements in waste com-
ponents, except plastics. According to the study conducted 
by Komilis et al. (2012), due to the presence of inorgan-
ics or low oxygen content organic molecules in magazines, 
newsprints and tetra pack, their oxygen content is lower than 
office, toilet and kitchen papers.

Generally, the physical composition of MSW varies 
by economic status, lifestyle, climate; in the regions with 
high living standards, the MSW contains more plastics, 
paper, textiles and less moisture content and organic 

wastes (Chandrappa and Brown 2012; Kourkoumpas et al. 
2015; Zhou et al. 2014). The high portion of biodegrad-
able (organics and papers) materials revealed in our study 
(75%) could serve as a guide for bioconversion programs 
such as composting and biofuel production (Miezah et al. 
2015). Energy recovery from waste, as an integral part 
of solid waste management system, is a good option for 
utilization of waste and minimization of environmental 
impacts of MSW (Di Lonardo et al. 2015; Scarlat et al. 
2015b; Vounatsos et al. 2016). However, the application of 
this option has not been studied in Tabriz. It is essential to 
determine waste heating value in order to evaluate the fea-
sibility of energy recovery from waste (Zhou et al. 2014). 
According to Table 1, the dry basis higher heating value 
 (HHVdb) of MSW is 14.2 MJ/kg. In practical applications, 
moisture content must be taken into account, so wet basis 
lower heating value  (LHVwb) is calculated using the fol-
lowing equations (Hla and Roberts 2015; EN, U 2010):

where N, O and H are mass percentages for nitrogen, oxygen 
and hydrogen, respectively, and W is moisture content. Units 
of heating values are in MJ/kg. The parameters of N, O and 
H were calculated using the chemical properties presented 
in Table 1.

According to Eqs. 2 and 3, when the energy content 
of waste is presented in wet basis LHV  (LHVwb), it is 
reduced from 10.2 to 1.1 MJ/kg. These results indicate the 
significant role of moisture content on the heating value 
of wastes. Increasing the moisture content decreases the 
heating value of waste, or in other words, the heat content 
of the waste is used up to evaporate its moisture (Komilis 
et al. 2014). This value is significantly less than 7 MJ/
kg, which is suggested by World Bank (Rand et al. 2000) 
as an average heating value for applicability of incinera-
tion. However, it is below engineering experience value 
(4.1 MJ/kg) to ensure complete combustion (Zhou et al. 
2014). Also, this value is not comparable with  LHVwb 
of MSW in other countries such as 4.3 MJ/kg of Alge-
ria (Guermoud et al. 2009), 7.9 MJ/kg of Australia (Hla 
and Roberts 2015) or 3.3–4.1 MJ/kg of India (Sessa et al. 
2010).

Considering that thermochemical treatment technologies 
require an input feed with a sufficiently high heating value 
to obtain high process efficiencies, a pretreatment is needed 
before using MSW as a feed for waste-to-energy systems. In 
general, these pretreatment processes consist of shredding, 
screening, sorting, drying and/or pelletization (Bosmans 
et al. 2013), among which drying is crucial for Tabriz MSW.

(2)
LHV

db
= HHV

db
− 0.2122 × H − 0.0008 × (O + N)

(3)
LHV

wb
= LHV

db(1 − W × 0.01) − 2.443 × W × 0.01

Table 1  Physicochemical properties of MSW in Tabriz

Parameter Value

Chemical formula C400H4550O2210N20S
C/N ratio 18.4
pH 6.2
Moisture content (%) 72.0
Density (kg/m3) 252.0
Heat value (dry) (MJ/kg) 14.2

Fig. 2  Composition of MSW generated in Tabriz
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According to Fig. 2, potentially recyclables such as paper 
and cardboard, plastics, metals, textiles and leather, glass, 
wood and others make up a total of 33% of the MSW. The 
composition of MSW in Tabriz is similar to those reported 
for some other Iranian metropolitans. However, the quan-
tity of organic waste in our study is considerably higher 
and potentially recyclables are significantly lower than 
those reported from some of the Iran’s neighbor countries 
(Table 2).

The fate of MSW

About 33% of the total MSW generated in Tabriz city are 
recyclables (Fig. 2), from which around 14% is collected 
by itinerants right away after generation, 2.5% is collected 
by municipal workers, and 4% is separated in a facility 
operated upstream of the local landfill. The collection of 
recyclables by itinerants is always done using unhealthy 
methods. Approximately 400 tons per day (40% of the total 
daily MSW) is sent to composting plant, of which about 
160 tons per day (16%) is rejected to the landfill. The recy-
cling chance of remainder portion of dry MSW is lost due 
to the mixing with other materials such as food wastes at the 
source. Figure 3 shows the summary of the fate of MSW in 
Tabriz city.

Despite all efforts to reduce, recycle and reuse, about 
550 tons per day (55%) of total generated waste is disposed 
in the landfill. Although landfilling is the simplest and nor-
mally cheapest method for disposing of solid wastes, it is 
declining in developed countries due to the advanced regu-
lations encouraging waste reduction and recycling (Alja-
radin and Persson 2012; Intharathirat and Abdul Salam 
2016; Scarlat et al. 2015a). Increasing of waste landfill-
ing as a result of the increase in waste generation can be 
expected for developing countries. So, improvement of 

MSWM strategy aiming to reduction of waste disposal 
with focus on waste prevention and 3R (reduce, reuse 
and recycle) can be considered in developing countries. 
In consequence, Tabriz municipality has undertaken fea-
sibility study of some projects including garbage burn-
ing, electricity generating from biogas, medical waste 
management (disinfection and elimination), production 
of refuse-derived fuel (RDF), recycling old rubber tires 
and recycling construction and demolition debris aimed at 
achieving less adverse environmental impacts and energy 
production.

KAP of residents toward MSW

Sample distribution

Based on demographic characteristics (Table  3), the 
respondents were 59% males and 41% females, and most of 
them were employed with university degrees (higher than 
diploma) by 47%.

During the last years, Tabriz municipality has undertaken 
the following activities in order to increase public KAP 
regarding waste reduction and separation:

• Holding meetings and giving lectures in public places 
such as schools.

• Preparation and distributing brochures and posters about 
solid wastes recycling.

• Establishment of solid waste collection centers in the 
study area.

• Preparation and installation of containers for solid waste 
collection in the city.

• Spreading the awareness on waste management by televi-
sion programs on local channels.

Table 2  MSW composition 
in Iran and some neighbor 
countries

Data are expressed as %

City/country Organic/
food 
waste

Paper and 
cardboard

Rub-
ber and 
plastics

Glass Metals Textiles 
and oth-
ers

References

Ahvaz 76.9 11.4 6.3 1.2 1.2 3.0 Monavari et al. (2012)
Tehran 74.5 5.0 7.4 2.0 2.5 8.6 Damghani et al. (2008)
Rasht 80.2 8.7 9.0 0.2 0.7 1.2 Moghadam et al. (2009)
Isfahan 69.0 4.1 17.8 1.2 1.4 6.5 Abdoli et al. (2013)
Abadan 66.9 11.2 14.4 2.8 1.4 3.4 Babaei et al. (2015)
Iran (average) 72.0 6.4.0 7.8 2.0 2.5 9.3 Hassanvand et al. (2008)
Turkey 53.9 14.3 10.1 4.0 2.9 14.9 Karak et al. (2012)
Oman 53.0 13.0 12.5 6.5 6.0 9.0 Karak et al. (2012)
Qatar 53.3 17.7 15.0 3.1 4.3 6.6 Karak et al. (2012)
Kuwait 50.0 20.7 12.6 3.3 2.6 10.8 Karak et al. (2012)
Armenia 61.5 18.0 2.0 4.0 0.3 14.2 Karak et al. (2012)
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Considering the above-mentioned activities, following 
results revealed from the questionnaire survey. As indi-
cated earlier, knowledge, information and accessibility of 
citizens to recycling opportunities can play an important 
role to amplification of their participation in separation 
and recycling programs (Babaei et al. 2015; Keramitsoglou 
and Tsagarakis 2013). Results of this study demonstrated 
the low knowledge of respondents toward solid wastes and 
ways of reducing waste generation (14.6 and 25.8%, respec-
tively). Nevertheless, participants had significant knowledge 
about the value of MSW, recyclable wastes and benefits of 
recycling.

The results also indicate that participants have high will-
ingness to segregate of solid wastes (87.7%), so 43.3% of 

them segregate solid wastes at home, 27.9% sell segregated 
wastes to itinerant waste buyers, and most of them (90.1%) 
are eager to deliver segregated wastes to the waste collection 
agents. When respondents were asked about the best way 
for reducing waste generation, the majority (74.3%) indi-
cated the production of high-quality goods as the best way 
for reducing waste generation. Also, changing the products 
packaging and waste separation at source were stated as the 
preferred ways.

Based on the results, 82.9% of the households were not 
satisfied with the current waste collection service provided 
by municipality and 19.8% referred their waste problems to 
the municipality. About 70% of respondents indicated that 
municipality has not specified certain time for delivering 

Fig. 3  The fate of MSW in 
Tabriz city
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their waste bags to a neighborhood collection point. How-
ever, 37% of them preferred to leave out their MSW in the 
morning, 29.3% in the evening, 25.4% in the midnight and 
7.4% during night. Based on Chi-square test, the correlation 
between demographic characteristics of the citizens (educa-
tion level, gender and occupation) and KAP about MSWM 
was investigated in this study (“Appendix” section).

Level of education

The results indicated that knowledge of participants was 
slightly improved with their education level, so the people 
with a relatively high level of education had more MSW 
knowledge than those who had primary level of education. 
Also, a higher education level had positive influences on the 
willingness to separate wastes. These results corroborate the 
findings of previous studies, indicating that education level 
plays a major role in the MSWM-related behavior of citizens 
(Al-Khateeb et al. 2017; Babaei et al. 2015; Jin et al. 2006; 
Saphores et al. 2006). Generally, it can be said that the peo-
ple with high education levels have more general knowledge 
which consequently enhances their sensitivity to environ-
mental issues (Babaei et al. 2015; Saphores et al. 2006).

Occupation

Investigation of the impact of respondents’ occupation over 
KAP of MSWM revealed that people with governmental 
occupation were more aware than unemployed or self-
employed ones and also they had more tendencies to refer 
to the municipality for waste problems. It should be noted 
that the knowledge and awareness of government employees 
toward recycling programs and waste management system 
are more than the self-employed and unemployed people that 
is due to the direct notifications and education by the Iran’s 
government to employees.

Gender

The results of Chi-square test indicated that the association 
of gender with waste separation behavior was statistically 
significant (25.6% of females and 5.9% of males know the 
solid wastes). In the case of waste segregation practices, 
women’s participation (50%) was higher than men (37.6%) 
in source separation. Also, females had more willing to seg-
regate solid wastes. This observation is in agreement with 
the results obtained in the cities of Abadan (Babaei et al. 
2015) and California (Saphores et al. 2006).

Based on the results, the women’s participation has been 
found to be reasonably effective in source separation activi-
ties, and in general, women are more likely to recycle (Nixon 
and Saphores 2009). The higher responsibility of females in 
recycling tasks is due to the fact that women traditionally 
have more authority of decision and execution in the domes-
tic area (Meneses and Palacio 2005). Therefore, females can 
be the main audience group in participation and training 
programs.

Conclusion

Tabriz, a city sited in a developing country, has started the 
implementation of an integrated waste management system. 
One of the main reasons of increasing the worldwide waste 
generation is inadequate participation of households in waste 
reduction behaviors (Bortoleto et al. 2012), which should be 
taken into account when designing the waste management 
systems. In this regard, educational programs regarding 
source separation and encouraging a culture of waste sepa-
ration at home are the main principles of a waste manage-
ment system. So, various educational programs in mentioned 
fields were conducted to promote waste management system 
during the last years. Also, several measures have been car-
ried out to optimize the collection, recycling and disposal 
systems of the city. Although, the influence of knowledge 
of citizen’s toward source separation and recycling on their 
attitudes and practice has been indicated in previous stud-
ies (Abeliotis et al. 2014; Afroz et al. 2017; Keramitsoglou 
and Tsagarakis 2013), it is essential to understand the com-
munity’s level of related knowledge before conduction of 
MSWM programs. So, in this study for the first time, waste 
behaviors of Tabriz’s citizens were investigated using a 
questionnaire survey.

The analysis of survey revealed a significant role of the 
knowledge of respondents regarding the value of MSW, 
recyclable wastes and benefits of recycling, and also a high 
portion of households have high willingness to segregate 
solid wastes. Based on the results, high majority of respond-
ents were not satisfied with the current waste collection ser-
vice provided by municipality, which indicates the lack of 

Table 3  Demographic characteristics of the respondents

In depended group Respondent’s no. (%) Total

Gender 346 (100%)
 Male 204 (59%)
 Female 146 (41%)

Level of education 346 (100%)
 Illiterate 36 (10%)
 Diploma 149 (43%)
 Upper diploma 51 (15%)
 Bachelor and more 110 (32%)

Occupation 346 (100%)
 Governmental 99 (28.6%)
 Self-employed 125 (36.1%)
 Unemployed 122 (35.3%)
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coordination of services and households demands. So, it is 
crucial for municipality to entice people by providing proper 
facilities in order to improve the waste management system. 
Analysis of the composition of MSW showed that because 
of high moisture content of waste, pretreatment technologies 
are needed to establish waste-to-energy systems. It can be 
concluded that, despite the implementation of waste man-
agement program in Tabriz urban areas, investigation of 
the fate of MSW in the city showed that there is a big gap 
between current status of waste management and the goal of 
considered waste management system.
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Appendix

KAP of the respondents toward MSW

Question No (%) Yes (%) Chi-square P value

Knowledge
Do you know solid wastes? 85.4 14.6
 Occupation
  Governmental 87.5 12.5 32.8 < 0.001
  Self-employed 89.6 10.4
  Unemployed 95.6 4.4

 Gender
  Male 94.1 5.9 24.9 < 0.001
  Female 74.4 25.6

Do you know ways of reduc-
ing waste production at 
home?

74.2 25.8

Do you know MSW is valu-
able (is dirty gold)?

18.8 81.3

 Education
  Illiterate 40.0 60.0 18.4 < 0.001
  Diploma 24.3 75.7
  Upper diploma 12.5 87.5
  Bachelor and more 9.5 90.5

 Occupation
  Governmental 7.3 92.7 19.8 0.001

Question No (%) Yes (%) Chi-square P value

  Self-employed 25.4 74.6
  Unemployed 27.4 72.6

Do you know glass, paper, 
metals and plastics are 
recyclable?

4.4 95.6

 Education
  Illiterate 19.4 80.6 21.2 < 0.001
  Diploma 5.6 94.4
  Upper diploma 4.6 95.4
  Bachelor and more 0.0 100.0

Do you know economical 
and environmental benefits 
of recycling?

15.9 84.1

 Education
  Illiterate 40.6 59.4 22.6 0.001
  Diploma 17.0 83.0
  Upper diploma 12.5 87.5
  Bachelor and more 6.6 93.4

Attitude
Would you like to segregate 

waste at home (wet and 
dry)?

12.3 87.7

 Education
  Illiterate 21.9 75.0 12.8 0.045
  Diploma 12.0 88.0
  Upper diploma 10.2 89.8
  Bachelor and more 8.3 91.7

 Gender
  Male 64.3 35.7
  Female 50.6 49.4

Would you like to deliver 
segregated waste to the 
collection agents?

9.9 90.1

Is the waste collection 
service of municipality 
satisfactory?

82.9 17.1

Practice
Do you segregate solid 

waste at home?
56.7 43.3

 Gender
  Male 62.4 37.6 6.2 0.004
  Female 50.0 50.0

Do you sell any segregated 
waste to itinerant waste 
buyers?

72.1 27.9

 Occupation
  Governmental 68.1 31.9 12.3 0.030
  Self-employed 60.0 40.0
  Unemployed 51.5 48.5

 Education
  Illiterate 45.5 54.5 8.6 0.035
  Diploma 54.0 46.0
  Upper diploma 65.0 35.0



4871International Journal of Environmental Science and Technology (2019) 16:4863–4872 

1 3

Question No (%) Yes (%) Chi-square P value

  Bachelor and more 71.7 28.3
Do you refer to the munici-

pality for waste problems?
80.2 19.8

 Occupation
  Governmental 74.0 26.0 12.5 0.028
  Self-employed 83.1 17.9
  Unemployed 88.3 11.7

 Education
  Illiterate 90.9 9.1 7.8 0.049
  Diploma 76.8 23.2
  Upper diploma 85.4 14.6
  Bachelor and more 70.8 29.2
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