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Abstract: Waste management and promotion of source separation by the public requires identification of
the determinants of waste separation behavior, raising awareness, and reinforcing such behaviors. The
present study aimed to determine the status of source separation behavior and identify the barriers, benefits,
and factors affecting this behavior in Iran. This is a descriptive-analytic cross-sectional study conducted on
300 women selected through stratified sampling. The questionnaire applied included three sections. The
validity and reliability of the self-made questionnaire were confirmed. In this study, descriptive statistics
including the percentage, frequency, mean and standard deviation were used to describe the data, while
chi-square and Fisher exact tests were applied to analyze the data. Logistic regression test was also used to
determine the predictors of waste separation behavior. Only 17.7% of the respondents separated the wastes
regularly. The age, level of education, benefits (OR = 6.746; 95% CI = 2.534–17.959), structural barriers
(OR = 12.734; 95% CI = 3.516–46.119), motivation (OR = 9.613; 95% C I= 3.356–27.536), awareness
(OR = 3.917; 95% CI = 3.351–11.356), and social norms (OR = 2.905; 95% CI = 1.030–8.191) were the
determinants of source separation behavior. Considering the low participation rate in waste separation,
efforts required to enhance such behavior need proper policy-making, training programs, and infrastructure
to encourage the individuals to participate actively in waste separation. Educational interventions and
campaigns are recommended to be designed to raise awareness and empower people.
Keywords: community-based social marketing; municipal solid waste; recycling; source separation

1. Introduction

each day which results in having more than 5 million tons of
municipal and industrial solid waste annually [2]. Given that
One of the major environmental concerns across the world is every Iranian citizen generates an average of 700 to 1000
the high waste production, especially in developing communi- grams of solid waste per day, food waste, dry recyclable waste
ties [1]. Based on the reports and statistics from developed and hazardous waste approximately account for 70%, 29%
countries, 1–8 kg solid waste is produced per household in and 1% of the contents of the solid wastes, respectively [3].

c 2021 by the authors; licensee Librello, Switzerland. This open access article was published
under a Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

librello

The increase in solid waste production and its disposal
to the environment without proper recycling can jeopardize
the ecosystem as well as the public health. Lack of separation of the household wastes from chemical and hazardous
wastes could have devastating effects on the environment of
large cities [4]. Due to the increased production of wastes
and ultimately the costs of their collection and disposal,
managing these wastes has become a serious challenge
[5]. Therefore, establishing a systematic waste collection
and disposal system to properly deal with the waste dumping problem and lack of collection and disposal of waste is
a crucial need [2].
In the waste management plan, two important solutions
to improve the waste management system are source separating and recycling [6]. Recycling is one of the most effective methods of municipal waste management; it is worth
mentioning that the depletion of natural resources and environmental degradation are the result of neglecting recycling
[7]. Based on the results of previous studies, currently less
than 10% of municipal waste is recycled in developing countries, and only a small number of these recyclables meet
acceptable standards [8–10]. Countries such as US and
Switzerland recycle 50–80% of their wastes, while this is
less than 10% in Iran [11].
The first recycling step is source separation which is
an important method in having a scientific waste management process. This is mainly due to the proper sorting
and separating of the waste which lead to more efficient
refinement and disposal [12–14]. Source separation is
also helpful in reducing the amount of waste which ends
up at landfill [15]. The source separation method can be
applied to fulfill different goals, including recycling a major
part of the municipal waste and returning it to the cycle
of production and reuse, dramatically reducing the volume and weight of municipal waste, reducing the costs
of waste collection and disposal, boosting the economy
through reusing the reusable waste materials, saving the
land required for landfill and reducing the related costs,
and reducing depreciation and maintenance costs for compost factories and producing high quality compost [12–14].
In case source separation is not considered, dry waste
can be mixed with corrosive waste, reducing the quality
of recyclables and causing skin diseases, typhoid fever,
cholera, and infectious diarrhea [16]. According to the
Waste Management Act in Iran, waste collection should
be done separately from the source in cities with over one
million residents by the end of 2011 and in other cities by
the end of 2014. Source separation in Iran is of high importance since waste components and compounds can be
recycled up to 70% or more. Furthermore, approximately
20% of the waste in Iran consists of paper, cardboard,
plastic, glass, and recyclable materials [17].
The role and participation of citizens are important in the
field of recycling and source separation since the citizens
are the owners of the city and have a decisive role in improving the hygiene and health of the urban environment and
implementing the plans and programs. In addition, active
participation of the citizens requires sufficient knowledge

and awareness and a positive attitude toward this issue
[13,18]. By training and engaging people in source separation, most advanced countries, namely Germany [19] and
Sweden [20], began their activities in this regard. In Turkey,
the results of a study indicated that approximately 80% of
the population was willing to participate in the recycling
program [21]. Various factors affect the source separation behavior [15]. The previous studies reported that the
amount of knowledge and use of information sources, marital status and income were effective in the emergence of
source separation behavior [22,23]. Also, awareness and
motivation of individuals were also important factors in the
source separation behavior [15,24,25].
2. Approach Framework
An effective approach that tries to promote and improve
desirable behavior by identifying barriers and benefits of people’s behavior and using marketing techniques is communitybased social marketing (CBSM). CBSM is an effective behavior change approach that combines community-based
participatory research with the methods and principles of
social marketing. We first identified the benefits and barriers
that hinder or encourage sustainable behaviors, and then
developed strategies to reduce the identified barriers and
increase benefits. The CBSM process consists of 5 steps:
1. selecting behavior, 2. identifying barriers and benefits, 3.
developing strategies, 4. piloting the program (implementing
interventions), and 5.implementing the program. CBSM uses
7 tools to perform the interventions [26].
2.1. Literature Review
Various studies based on CBSM have been conducted
specifically for sustainable behaviors such as municipal
solid waste, waste reduction, food recycling and composting, paper recycling in educational and academic centers,
and energy efficiency [27–32].
CBSM is a research-based approach that includes 5
steps. The first two steps include choosing a behavior
and identifying the barriers and benefits of the behavior
that are very important. In the next three steps, strategies
should be designed and implemented based on the identified obstacles and benefits. However, CBSM studies
have not adequately investigated on the first two steps
and have more focused on choosing strategies and implementing interventions. However, the first two steps are
the foundation of the work and until the barriers and benefits of the behavior are well defined from the perspective
of the audience, it is not possible to design the desired
interventions [26]. Accordingly, in this study, based on
steps one and two of CBSM, we tried to identify the barriers and benefits of separation of waste from the source
from the perspective of individuals, so that in the next
steps we can design effective interventions.
In addition, to identify the barriers and benefits of source
separation of waste, we reviewed the literature, and these
barriers and benefits are displayed in Table 1 [33,34,34–44].
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Table 1. Barriers and benefits identified based on literature review.
Barrier

Benefit

• Situational barriers (lack of sufficient bins, insufficient storage space,
lack of access to recycling sites)

• Protecting the environment

• Behavioral barriers (lack of space at home to recycle, being too
busy, forgetting to dispose of the waste)

• Preserving the landfill space

• Lack of sufficient knowledge and awareness

• creating inner satisfaction,

• Attitudinal and perceptual barriers

• reducing waste generation at home

• The cost to be paid for subscribing to the recycling program

• protecting THE resources for future generations

• Lack of ease in recycling

• Helping to create a cleaner city

• Lack of enough time to recycle

• Helping to make potential financial gains

• Insufficient materials for recycling

• Helping to increase civil liability Creating jobs in local communities

• Need to a lot of activity and effort for recycling
• Distance from waste collection centers
• Lack of rewards
• Lack of participation of family members or relatives
• Lack of interest
• Insufficient commitment
• Lack of executive requirements
• Unfamiliarity with the recycling routines
• Unpleasant and difficult work for the elderly

2.2. Objectives
Given the significance of municipal solid waste source
separation behavior in the field of waste management,
investigating the status of this behavior and its influential
factors can play an effective role in enhancing municipal
solid waste management. Regarding the significance of
this issue, the present study aims at investigating the
present status of municipal solid waste source separation
behavior and identifying the barriers, benefits and factors
affecting this behavior which can be useful in enhancing
and reinforcing such behavior in Iran.
2.3. Solid Waste Management System in Genaveh
Genaveh port has a population of 90189 in 15752 families. The area of this city is about 1837 square kilometers
and is located in the north coast of the Persian Gulf.
According to the Law on Waste Management in Iran, municipalities are responsible for all municipal waste except
industrial and special wastes. In addition, the municipality
is responsible for separating the waste from the source
for recycling. By making a contract with the private sector,
the Municipal Waste Management Organization (NWMO)
in the port city of Genaveh, has delegated this task to
the private sector. However, the private sector is content
only with the separation of solid waste (cardboard and
paper) from the commercial sectors of this port city, and
currently there is no coherent plan for the separation of
municipal solid waste from doorsteps.

At present, households usually collect all their waste
in a garbage bag and put it in special waste bins on the
street every day. Municipal waste trucks transport these
collected waste to the landfill outside the city on a daily
basis by attending the streets and alleys. Genaveh landfill
is located in a land area of about two square kilometers
located 15 kilometers north of Genaveh.
Of course, among households, people separate and
sell valuable materials such as paper, cardboard, plastic
and metals because of their interest in the environment or
because of the economic importance of dry waste. Also, a
private company at the landfill separates the dry waste from
wet one as much as possible, which is a very difficult task.
In the interviews conducted during this study with the
private sector and the Municipal Waste Management Organization of Genaveh Port, several reasons for the failure of the municipal solid waste separation program from
the source have been mentioned: a) Most households’
desireto sell valuable dry waste (such as cardboard, metals, plastics, etc.); b) Existence of tourists in the city who
purchase the dry waste from households; and c) The
short duration of contracts that the municipality makes
with the private sector and on the other hand the need
to long-term education and culture for the separation of
waste from the source, which is not cost-effective for the
private sector due to the short duration of contracts and ...
cited. In fact, because the source separation of municipal
solid waste is one of the problems in the health sector in
Ganaveh, we decided to study it.
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3. Methodology
3.1. Calculation of Climate Variability
This is a cross-sectional descriptive-analytical study conducted on women in Genaveh, Bushehr province, Iran in
2019, as a part of a larger study on designing, implementing, and evaluating a community-based social marketing
model on municipal solid waste source separation. In order
to identify the barriers and benefits of source separation in
this work, we performed a comprehensive literature review
and a qualitative study on this issue.
The literature review aimed at identifying the barriers and
benefits of source separation using relevant Persian and English keywords. The author divided the selected studies into
two categories, including studies on waste separation barriers and those on waste separation benefits. The concepts
and themes related to the barriers and benefits of source separation were extracted through the reviewed studies which
were applied for conducting the qualitative study.
Since municipal solid waste separation in each community depends on various cultural, social, economic and
infrastructure factors of that community, a focus group discussion was conducted to identify the barriers and benefits
of source separation. Purposive sampling with maximum
variability was used in this study. In order to obtain more
accurate and complete information, citizens with different
demographic characteristics, i.e. people of different ages,
levels of education, and different places of residence, different jobs and specialties were used. Citizens were invited
to participate in group discussions through health centers.
Thus, after attending the centers, according to the family
list of the health center, a number of women in the family
were randomly contacted. We asked questions about the
separation or non-separation of waste after explaining the
purpose of the study, the participants were asked to participate in group discussion sessions if they wished. After
the initial telephone conversation, the subjects were divided
into two groups: 1- Those who performed waste separation
and 2- those who didn’t. Some of them were randomly contacted and invited to participate in the discussion. Three
sessions of focus group discussion were held for each group
(6 sessions in total for both groups) with 8 individuals attending each session, until we reached the data saturation,
so that no new items were presented by the participating
women. Written consent was obtained from the participants
in group discussions and ethical considerations were taken
into account.
In order to prepare the study questionnaire, only the
findings of the group discussion in this study were used.
The reason why the texts were reviewed before the group
discussion was because the researcher was sufficiently
aware of the barriers and benefits from the point of view of
different people to be able to challenge the participants in
the group discussion sessions.
The participants in group discussion sessions usually
presented only a few of the barriers and benefits, but the

researcher asked the participants to mention whether the
extracted barriers and interests were among their perceived
barriers and benefits. And through data saturation achieved.
Questionnaire items were compiled based on the highest
frequency reported by the participants.
We conducted a pilot study with 50 people to determine
the sample size at 95% confidence level and 80% power to
determine a 50% difference in the response rate between
the two groups. With the 0.12% rate to in-group under 30
years and 25% in the group over 30 years, we calculated
the sample size 278 subjects. For more accuracy, a sample
size of 300 people was considered.
The participants in this study were the women residing in Genaveh, Bushehr Province, Iran. As to a sufficient
sample size for this study, six participants were considered
for each variable (i.e. 48 variables). Given the probable
attrition, 300 participants were selected as the sample size
to allow accurate estimation of the consequences. The
probability stratified sampling method proportional to the
size was used. The strata in this study were the health
centers located in Genaveh. The participants were selected
form these 6 health centers and sampled according to the
frequency of households.
Using Integrated Health System database, we selected
the participants based on random sampling method and
their relevant data was entered to SPSS software for further
analysis. Then, the selected participants were contacted
and asked to fill the questionnaires. The inclusion criteria
were 1) being a resident of Genaveh City, 2) being literate
so that they can read and answer questions, 3) being willing
to participate in the study, and 4) signing a written informed
consent. Also, the exclusion criterion was unwillingness to
participate in the study.
The data collection instrument was a questionnaire designed in three sections. The first section contained questions on demographic characteristics (e. g. age, marital status, academic level, etc.) of the population under the study.
The second section was related to municipal solid waste separation behavior and was answered by the subjects through
a yes/no question, and 6 multiple-choice questions on how
to perform waste separation. The third section was a selfmade questionnaire. The literature review indicated that
there was no instrument for measuring the barriers and benefits of waste separation, so the questionnaire applied in this
work was designed based on the population selected in this
work; in other words, the separation behavior is affected by
social, cultural and structural factors of a local society.
The self-made questionnaire had 48 items. In order
to validate the questionnaire, we assessed and confirmed
the content, face and structural validity and reliability of the
questionnaire. To conduct a qualitative content validity, we
asked 12 health education and environmental health professors and professionals to evaluate the questionnaire in
terms of appropriate words, right placement of items, grammar compliance and appropriate scoring and feedback [41].
Because the professors of health education and health promotion have sufficient expertise and knowledge in the field
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of instrument making and also the issue of waste separation
from the source is a topic that is in the field of expertise
of environmental health professors, these specialties were
used to validate the tool.
For the quantitative content validity, the comments of the
experts were collected to determine the content validity ratio
(CVR) as to the need or necessity of each item. Questions
with a score above 0.56 were included in the questionnaire
and 6 questions with a score below 0.56 were removed
from the questionnaire [42]. Content validity index (CVI)
was also assessed for relevance, clarity and simplicity of
each item. Based on the results, all questions were scored
above 0.79, except for one question that was revised [43].
To determine the qualitative face validity, we presented
the items to 10 women and the difficulty of understanding the
items and words, their ambiguity and misunderstanding of the
items and their semantic defects were investigated and corrected. In the quantitative section, relying on the Impact score
method, inadequate items (scores below 1.5) were eliminated
and the significance of each item was determined [41]; also,
to evaluate the construct validity, the SPSS and R software
were used. Based on the results, the 5 and 7 factor models
had an appropriate fitness after exploratory factor analysis.
Given the possibility of the existence of some items in several
factors, and according to McKenzie-Mohr’s proposed structure
for classifying the barriers and benefits of sustainable behavior
in community-based social marketing, and also the research
team’s view, the questionnaire items were categorized into
five barrier factors and a waste separation benefit factor. It
should be noted that a confirmatory factor analysis was also
performed. A single confirmatory factor analysis was first
performed for each construct, and items that did not fit the
construct were identified. Having consulted with the expert
team, we removed the items incompatible with the provided
structures or moved them across the factors. All loadings were
significant. The Root Mean Square Error of Approximation
(RMSEA) value in this study was 0.052 and the Chi-square/df
index in the present study was 2.23. Based on the analysis
of the reliability questionnaire, the intra-class correlation coefficient was 0.83. Using Cronbach’s alpha coefficient, we
calculated the internal consistency results of the questions,
which was 0.92. After validation, the final questionnaire consisted of 5 constructs, namely waste separation benefits (9
items), structural barriers (14 items), motivation (21 items),
awareness (2 items), and social norms (2 items), which were
designed in a 5-point Likert scale ranging from strongly agree
(1 point) to strongly disagree (5 points).
The approval of the Ethics Committee of Iran University of
Medical Sciences was obtained to conduct this study. After
collecting and coding the data, they were analyzed by SPSS
software V. 22. Mean and frequency were used to describe the
data, and chi-square and Fisher tests at the significance level
of < 0.05 were used to assess the correlation between context
variables, barriers and benefits with waste separation behavior.
To determine the predictors of waste separation behavior, we
also used the logistic regression. We examined goodness-of-fit
of the model using Hosmer-Lemeshow test (p> 0/05).

4. Results
Among the 300 women participating in the study, 218
(72.7%) and 82 (27.3%) were married and single, respectively. The participants’ minimum age was 16 and the
maximum was 54 years with a mean (SD) of 29.83 (7.30).
Among the participants, 94 (31.3%) had two children and
107 (35.7%) had 5 or more family members; of them,
175 (58.4%) participants had university education. The
house of 229 (76.3%) respondents was large with a yard.
As to the employment status, 186 subjects (62%) were
housewives (Table 2).
In the constructs of benefits, a score of minimum 14
and maximum 33 with a mean (SD) of 21.09 (3.93) was
obtained. The minimum and maximum scores of structural
barriers were 14 and 70, respectively, with a mean (SD)
of 43.89 (10.48). The motivation construct was scored a
minimum of 27 and a maximum of 105 with a mean (SD) of
70.06 (16.09).
Table 2. Analysis of annual rainfall variability for 1981 to
2018.
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Variables
Marital status

Number of the children

Married

Number

Percentage

218

72.7

Single

82

27.3

No children

99

33

1 child

59

19.7

2 children

94

31.3

3 children and
more

48

16

2 and less

26

8.7

Number of family

3

62

20.7

members

4

105

35

5 and more

107

35.7

Elementary

25

8.3

Middle school

25

8.3

Diploma

75

25

175

58.4

Academic level

Academic

Academic level of wife

Housing type

Elementary

12

4

Middle school

40

13.3

Diploma

76

25.3

Academic

92

30.7

With a yard

229

76.3

Apartment

71

23.7

Housekeeper
Employee
Employment status

Worker

186

62

46

15.3

1

0.3

University student

34

11.3

Other Jobs

33

11

Employee

41

13.7

Employment status

Worker

10

3.3

of wife

Retired

3

1

University student

2

0.7

164

54.7

MinimumMaximum

Mean

SD

16-54

29.83

7.3

Other Jobs
Age years

Table 3 indicates the status of the source separation and
some of its features among the participants. Based on these
results, 53 (17.7%) of the respondents performed waste
separation regularly and 247 (82.3%) of them did not perform waste separation or did not do it regularly Dried bread
with a frequency of 53 (17.7%) was the highest amount
separated by the participants. 77 participants (25.7%) responded that the last time they received information on
separation and recycling had been three months ago. The
highest waste separation was also made by women (16.7%)
(Table 4).
Table 5 indicates the status of the research variables
based on the separating behavior. The chi-square test was
used to investigate the relationship between age, marital
status, academic level, and academic level of wife, number
of children, benefits, structural barriers, motivation, awareness, and social norms. The chi-square test compares two
variables in a contingency table to see if they are related.
In our study, we used simple random sampling and the
variable under the study was categorical (some variable are
categorical and we categorized the other variables like age).
We aimed to show a relationship between the two variables;
that is why we used chi-square.
Fisher test was used to determine the relationship between individual employment status and their wife’s employment status since chi-square test was not suitable for this
analysis. According to the results of the tests, there was a
statistically significant relationship between the age, marital
status, academic level, academic level of wife, employment
status, number of children, benefits, structural barriers, motivation, awareness and social norms and source separation
behavior (p < 0.05). However, no statistical relationship
was found between the type of house and the employment
status of the wife with source separation behavior.

Table 3. Status of the study subjects in terms of independent variables.
Variable

Minimum

Maximum

Mean

Benefits

14

33

21.09

Structural
Barriers

14

70

43.89

Motivation

27

105

70.06

Awareness

2

10

6.87

Social Norms

2

10

7.12

SD

Lower
limit

Upper
limit

3.93

20.64

21.54

10.48

42.72

45.12

16.09

68.30

71.87

1.90

6.66

7.07

1.87

7

7.44

Table 4. The status of the study subjects on waste separation behavior.
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Variable

Number

Percentage

Regular source

Yes

53

17.7

separation behavior

No

247

82.3

Dried bread

53

17.7

Separated

Plastic

51

17

materials

Glass

24

8

Metals

29

9.7

Paper, magazines
and cardboard

30

10

Last time they

Three months ago

77

25.7

received separation

Six months ago

86

28.7

and recycling

A year ago

37

12.3

information?

More than a year ago

60

20

Never

40

13.3

Who does the waste

Women

50

16.7

separation at home?

Men

11

3.7

5

1.7

Children

Table 5. Results of the relationship between the source separation behavior and the independent variables.
Source Separation

Variable

Age

Marital Status

Academic level

Yes (%)

P. value
No (%)

Less than 30 years

18(11.2)

143(88.8)

Equal and more than 30 years

35(25.2)

104(74.8)

Married

45(20.6)

173(79.4)

8(9.8)

74(90.2)

Elementary

2(8)

23(92)

Middle school

7(8)

23(92)

Diploma

6(8)

69(92)

43(24.6)

132(75.4)
8(66.7)

Single

Academic
Elementary

4(33.3)

Academic level

Middle school

12(30)

28(70)

of wife

Diploma

11(14.5)

65(85.5)

Academic

19(20.7)

73(79.3)

Home keeper

45(24.2)

141(75.8)

2(4.3)

44(95.7)

Employee
Employment status

Employment status of wife

Worker

0

1(100)

University student

3(8.8)

31(91.2)

Other Jobs

3(9.1)

30(90.9)

Employee

9(8.8)

73(91.3)

Worker

4(22)

32(78)

Retired

1(33.1)

2(66.7)

University student

1(50)

1(50)

Other Jobs

31(18.9)

133(81.1)

Number of

No children

12(12.1)

87(87.9)

children

One child and more

41(20.4)

160(79.6)

Benefits

Down

Structural barriers

10(5.5)

172(94.5)

Up

43(36.4)

75(63.6)

Down

49(32.7)

101(67.3)

4(2.7)

146(97.3)

Up
Motivation

Down
Up

Awareness

Down
Up

Social norms

Down
Up

As can be seen in Table 6, the logistic regression test determined the source separation behavior. According to the
results for age, the odds ratio of 30-year old individuals and
older for source separation behavior was 2.4 times higher
than those under 30 years of age (OR = 2.429; 95% CI =
1.143–7.717). At the academic level variable, the odds of
academic educated individuals with source separation behavior were 4.4 times higher than those with non-academic
education (OR = 4.447; 95% CI = 1.554–12.727). The odds

8(4.4)

175(95.6)

45(38.5)

72(61.5)

10(5.7)

165(94.3)

43(34.4)

82(65.6)

13(7.6)

157(92.4)

40(30.8)

90(69.2)

0.001

0.018

0.018

0.02

0.003

0.74

0.05

0.001

0.001

0.001

0.001

0.001

ratio of the subjects who understood the benefits of waste
separation was 6.7 times more than those with a lower
understanding of the benefits of source separation (OR =
6.746; 95% CI = 2.534–17.959). People who understood
the structural barriers at a lower level were 12.7 times more
likely to perform source separation behavior than those who
understand higher structural barriers (OR = 12.734; 95% CI
= 3.516–46.119).
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Table 6. Results of logistic regression on the determinants
of source separation behavior.
Variable

OR

Less than
30

REF

Equal and
more than
30

2.429

Academic

Nonacademic

REF

level

Academic

4.447

Down

REF

Up

6.746

Structural

Down

REF

barriers

Up

12.734

Down

REF

Up

9.613

Down

REF

Up

3.917

Social

Down

REF

norms

Up

2.905

Age

Benefits

Motivation

Awareness

CI 95%
Lower

Upper

1.143

7.717

P. value

0.025

0.005
1.554

12.727

2.534

17.959

3.516

46.119

3.356

27.536

1.351

11.356

1.030

8.191

0.001

0.001

0.001

0.012

0.044

As to the motivation variable, those with higher motivation had 9.6 times higher odds of separating waste, compared with those with lower motivation (OR = 9.613; 95%
CI = 3.356–27.536). The odds ratio of participants who had
a higher awareness of waste disposal was 3.9 times higher
than those with a lower awareness of the waste separation
behavior (OR = 3.917; 95% CI = 3.351–11.356). For the
social norms, individuals with high social norms were 2.9
times more likely to perform separation behavior than those
with low social norms (OR = 2.905; 95% CI = 1.030–8.191).
5. Discussion
One way to reduce the amount of waste at landfill and increase the recycling is source separation which is a key part
of scientific waste management process; in other words,
proper sorting and separating the wastes results in better
refinement and disposal [12–14]. This study was conducted
to determine the source separation behavior of waste and
its determinants. The results showed that the rate of regular source separation among the female participants was
17.7%, which is consistent with the results of the studies
conducted in Iran in other cities. In the study carried out by
Torkashvand et al., the rate of separated waste was 13.46%
[44]. The results of the study by Hatami et al. also showed
that 15% of the wastes in Tehran was collected separately
[45]. In a study in South Africa, the source separation rate of
the wastes was 3.3%, [46] and in a study in Indonesia it was
reported to be 18.4% [4]. In addition, a small percentage of
individuals performed the separation and recycling behavior
of the wastes in those countries, while the rate was much
higher in developed countries [11]. In a study in Canada,

about 92% of the participants stated that they performed
waste separation and recycling [47]. In Germany, more
than 90% of people voluntarily participate in the source separation program of source separation [19]. These results
indicated that the participation of people, which is the most
important part in source separation, was very limited in Iran.
One of the results of this study was the relationship between age and performing the source separation behavior
of wastes. It was found that the probability of source separation behavior of waste increased with the women’s age.
In line with our results, various studies have shown that the
rate of source separation and recycling behavior of waste
increases with aging [22,23,44,47,48]. Therefore, it is necessary to design and perform promotional interventions in
the field of source separation behavior of wastes by women
at younger ages.
Regarding the level of education, the results showed
that the chances of performing source separation behavior
of wastes by the women holding a university degree were
higher than those with non-university education. University
education seems to increase the level of awareness and
knowledge of the people about the environment and its
future; in other words, it can be implied that they become
more aware of the potential risks that might happen when
no attention is paid to environmental and natural issues;
thus, they become more responsible to waste separation.
Similar to our results, several studies have shown a relationship between the level of education and the separation and
recycling behavior of the wastes [49,50]. However, in the
study by Kaciak and Kushner no relationship was observed
between education and waste separation [47]. As to education, it is necessary to design and execute promotional
interventions in the field of source separation behavior of
wastes among women with no university education.
The results showed that the women who better understood the benefits of waste separation and imagined more
positive outcomes for that were more likely to perform
source separation behavior of waste. In a research by
Kaciak, and Kushner and also by Mongkolnchaiarunya,
Suttibak and Nitivattananon, the economic and financial
benefits, and money-saving were effective on separation
behavior of the wastes [47,51,52]. In a study conducted
by Santoso, people’s perception of the benefits of separation of wastes against the consequences of it resulted
in a better performance of source separation behavior of
wastes [4]. In other works, environmental benefits (i.e. reduced amount of waste) and human-centered benefits (i.e.
helping cleanliness and future generations) were among
the benefits of separation behavior of wastes [36,47]. The
research findings on the importance of benefits suggest
that interventions should be programed and performed to
enhance the women’s perception of the benefits of source
separation.
One of the findings of this study was that the women
who understood the structural barriers at a lower level had
a higher chance of performing source separation behavior
of wastes. In a study by Dale et al., which was conducted
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based on a community-based social marketing approach,
it was reported that those who were faced with barriers
such as commitment (space and time for separation and
procedural unfamiliarity) and difficulty (distance, design,
and access to bin) had less source separation behavior
of wastes [36]. In a study by Cole and Fieselman, which
was also conducted based on community-based social
marketing approach, the results showed that paper separation was not widely accepted due to various barriers
such as confidentiality, difficulty in using the other side of
papers, etc. [28].
The results concerning the motivational construct
showed that the higher the motivation of individuals for
the separation of waste, the higher their chances of source
separation behavior of wastes. Haghighatjoo et al. and
Haldeman et al. who used the CBSM to promote recycling
behavior also show that motivation is one of the main factors
in performing recycling behavior. This is in line with the findings of our study [53,54]. Also consistent with our findings,
Heidari, et al. showed that perceived benefit as a motivational factor was one of the predictors of waste management
behavior [55]. Also, Kaciak and Kushner showed that individuals needed encouragement in the form of coupon or
rewards and incentives such as protecting the land and
environment and its resources, reducing air pollution and
disease, and adhering to the norms and laws to perform
separating and recycling of wastes. In their view, individuals should fathom out that participation in the separation of
waste is not difficult and separating and recycling is a social
norm [47]. Some researchers have also focused on intrinsic
stimuli such as personal goals and beliefs, and shown a
positive relationship between these variables and environmental behavior (separation and recycling) was observed
[56,57]. In a review study by Miafodzyeva and Brandt, the
results showed that environmental concerns were a major
incentive for separating and recycling of waste [24].
In the present study, with increasing awareness, the
rate and chance of performing separation behavior of
waste were higher. In a CBSM study, Martin examined
tailgaters recycling behavior and found that applying
community-based social marketing strategies would increase awareness and ultimately increase the recycling
behavior [30]. Haghighatjoo in a study designed based
on CBSM strategies shows that these strategies increase
awareness and recycling behavior [53]. These findings
confirm the results of our study. The findings of Strydom, which is in line with the results of the present work,
showed that the increased awareness highly raises the
chances of people for the recycling and separating [46].
In a study by Hansmann, et al., knowledge on recycling
was also positively correlated with recycling behavior
[58]. Other researches have also raised awareness into
how separation of wastes has led to an increase in their
source separation behavior [15,24,59,60]. In a qualitative study by Sinthumule et al., knowledge was also an
important barrier to poor participation and source separation [25].

Furthermore, social norms were also a determinant of
source separation behavior, and individuals with higher
social norms had a higher chance of performing source
separation behaviors. Social norms act as a framework
for individual behavior in society, and regarding the global
environmental concerns and their effect on social norms
or the emergence of new norms, it seems that observing
these norms requires environmentally friendly behaviors
such as separation of waste. Haghighatjoo et al. conducted
a CBSM study to increase the recycling behavior among
the students. In this study, recycling educators selected
from among the students themselves were used as a social norm to promote the recycling behavior. The results
of their study showed that social norm as a major factor
in performing recycling behavior was effective. This is in
line with the findings of our study [53]. Also consistent with
our findings, Ghani et al. showed that source separation
of food was influenced by the norms among individuals
[61]; in other studies, the role of social and community
norms, including family, neighbors, and important groups,
was critical in the tendency of individuals to separate and
recycle the wastes [46,62]. However, contrary to our results,
in a study by Ayob et al. abstract norms and reference
groups such as friends did not correlate with Malaysian students’ tendency for source separation [15]. In some other
studies, there was no relationship between pressure and
social norms with source separation behavior of the wastes
[4,63,64]. The reason for this difference is that in these
studies, attitudes toward the separation and recycling are
pre-established among individuals and they are not affected
by external pressures and norms; however, the participants
of the present study were influenced by norms.
As to the limitations of this study, our data were obtained based on a self-report questionnaire, which leads
to probable bias in the results. Also, data of this study
were collected from a sample of women in Genaveh Township. Therefore, the results of this study cannot be generalized to all groups of women in Iran. Further studies
on other groups of women in other geographical areas of
Iran are suggested.
6. Practical Recommendations
In conclusion, it can be argued that waste management
and waste separation at source is impossible without
considering the people as the main producers of waste.
Given that an essential part of barriers to separation at
source is internal, continuous communication with people and training and informativeness and promotion of
literacy and knowledge of people about the importance
and necessity of separation at source, the importance
of waste separation at source in health and prevention
of diseases and environmental pollution, and teaching
the separation of various types of waste in different ways,
such as using new and academic methods and using
new communication platforms and potentials such as cyberspace, in addition to the visual media by producing
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short and documentary films or to address the issue of
separation at source directly or indirectly in the form of
films and television series can be useful. Creating campaigns by choosing attractive slogans and messages, motivating people to participate in separation activities can
promote commitment in individuals and persuade them
to participate in the behavior of separation at source.
In the external dimension of barriers, strengthening the
infrastructure related to separation behavior such as providing separation arrangements and equipment such as the
existence of a specific place for collection (recycling tanks
and booths) and, their availability, installation of special
waste bins for recycled materials in front of each house
or alley, delivery of plastic bags with signs related to the
type of separable waste, regular and systematic collection of separated waste and, providing modern machinery
and equipment and strengthening the relevant industries,
providing an information and electronic bank of the citizens
participating in waste behavior and providing incentive packages such as paying for the delivery of separated materials
at the end of each month to encourage people to continue
separation behavior are important to remove barriers to
citizen participation to a large extent.
Another useful and fundamental action is the development of social norms related to the behavior of separation
at source to encourage people to do this behavior. Normalizing separation behavior by educating growing age
groups such as children and adolescents during socialization and special use of school educational status will be very
useful. Culturalization in the field of separation at source
behavior and turning it into an essential part of people’s
actions can be achieved by deepening and institutionalizing
the sense of belonging and responsibility of citizenship by
entrusting part of the project to the people and involving
them in urban participation. This recent action can lead to
the spontaneous and continuous participation of citizens in
which, they will voluntarily want to continue the behavior of
separation at source and their actions will be guided and
channeled by the officials. Holding weekly and monthly
seminars and workshops at the neighborhood level and
preparing brochures, catalogs and educational booklets on
the importance of separation behavior and related training
are also appropriate measures.
The final result of these practical processes will be
to increase citizen participation by reducing barriers, reducing waste cycle costs, reducing waste-induced environmental pollution, and ultimately, sustainable urban
development.

7. Conclusion
One of the major environmental problems throughout the
world, especially in developing communities, is the high production of waste. Alleviating this problem and managing it
are not feasible without participation of citizens. The results
of this study indicated the low participation rate in source
waste separation. Increasing the rate of source separation
and attracting people’s participation require proper policymaking and creating basic educational and cultural programs
and establishing the necessary infrastructure to encourage
individuals to actively participate in the separation.
According to the results of the research, the source separation behavior is influenced by a set of factors, including
separation benefits, barriers to the separation, motivation,
awareness, and social norms. In this regard, the role of
education and awareness of the phenomenon of separation of wastes and the way it is done is of high importance;
also, interventions and awareness campaigns are crucial in
increasing the awareness and empowering the individuals
in this field. Accordingly, appropriate and practical trainings
should be provided in these areas. Furthermore, policymaking should aim at enhancing public awareness as to the
benefits of separation of the wastes both individually and
socially, removing barriers and deterrents, and considering
certain incentives.
Also, since women are the individuals who play a key
role in housekeeping, policies should aim at increasing the
awareness of all people, especially women, about the benefits of waste segregation, both individually and socially, and
barriers and deterrents should be considered. There should
be certain incentives. On the other hand, because the role
of women in raising children is not usually hidden from anyone, with proper planning to encourage them to separate
the wastes at home and educate them to do so, the next
generation can be educated in a way that they support the
environment and waste separation behavior is stablished
in them. In this way, not only the short-term benefits will
be advantageous for the community, but also the long-term
environmental consequences will be beneficial.
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