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Abstract: Due to increasing demand on earth sources in all areas, some materials have come under
pressure for effective recovery and reuse. In this sense, the management of waste materials has become
an important need for effective utilizations. In this regard, the waste management behaviour of
individuals towards zero waste was studied using a scale and included pre-testing and administering
a survey, and reducing the number of items with the determination of factors. The scale was
evaluated using all necessary statistical measures. The IBM SPSS and IBM SPPS AMOS were utilized
for confirmatory and expository factor analyses, respectively. It was found that the Cronbach’s
alpha coefficient determined the reliability level of the improved scale, at 0.909, while the Kaiser–
Meyer–Olkin coefficient was determined as 0.887. The Bartlett’s sphericity test result was found to be
p < 0.000. The test results clearly indicated that the sample size was adequate for the measurement of
the construct and a patterned relationship among the items was detected. However, the reliability and
validity of the developed scaled were confirmed by the goodness of fit indices used. It is important
to note that education, profession, level of income, and place of residence significantly influenced
the participants’ zero waste management behaviour, but the gender and age of the participants were
not influential factors. By having these experimental results, it is suitable to suggest that a model
consisting of three factors (knowledge, facilities, and motivation) was capable of measuring the waste
management behaviour of people towards zero waste in Turkey.

Keywords: scale development; survey; zero waste

1. Introduction

The increase in the world’s population, technological developments, economic growth,
and rapid urbanization, have significantly shifted lifestyles and thus consumption habits,
which has led to a major increase in solid waste disposal. It has already been well docu-
mented that environmentally sustainable consumer behavior is clearly an important aspect
of pro-social consumption activities [1]. Instead of spending time and money on waste
disposal, the concept of “zero waste” that has emerged in modern waste management is on
the way to being implemented worldwide [2,3]. Zero waste management, which aims at
the management of resources and waste, requires well-targeted interventions that can help
minimize waste. Along with advanced practices for waste recovery/reuse, driving forces
(motives) for waste materials and opportunities for improvement should be identified [4].
Otherwise, the issue of zero waste, the implementation of which is aimed as a modern
waste management system in urban centers, will remain an unfulfilled quest. There is an
enormous demand these days for recycled waste that never existed before [5]. However,
one of the most groundbreaking solutions in zero waste management is a pioneering Euro-
pean climate strategy proposed by the European Commission and presented at the 2019 UN
COP25 Climate Summit in Madrid, referred to as the European Green Deal [6,7]. In a more
recent study conducted by Sahin et al. (2022), it is clearly demonstrated that the driving
force is the environmental concern to deal more effectively with solid wastes and to get
some of the material out of economic value, where it might be possible to reuse it in some

Sustainability 2022, 14, 12654. https://doi.org/10.3390/su141912654 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su141912654
https://doi.org/10.3390/su141912654
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-7011-9187
https://doi.org/10.3390/su141912654
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su141912654?type=check_update&version=1


Sustainability 2022, 14, 12654 2 of 11

applications, such as urban space design elements. Numerous researchers have already
attempted to create many alternative elements from various type of solid wastes, but the
management of waste materials is incomplete and is likely influenced by availability and
properties [5].

Pietzsch et al. (2017) claims that scholars have not reached a consensus regarding the
concept of ZW [8]. That is why the European Union Commission published the “Towards
a Circular Economy: Zero Waste Program for Europe” in July 2014, and created a guide for
recycling targets to attain successful zero waste management [9]. It was deemed necessary
to publish a document for this purpose and a guide in April 2020, covering zero waste
management, medical waste treatment standards, and municipal waste collection services
to be applied during the coronavirus crisis, was published [10].

As stated by Bortoleto (2015), waste prevention is an interactive outcome of admin-
istrative activities and choices that people make in daily life [11]. Different factors are
probably involved in the forming of waste management behavior [12]. Older, richer, and
educated people are more likely to be aware of environmental issues and more sensitive to
the environment [13]. The presence of recycling facilities is also a contributing factor on
waste management behaviors [14]. Improving existing infrastructure facilities over time,
and increasing the level of knowledge and awareness of individuals, can enable the faster
realization of targets in zero waste management. The interaction of effective waste policies
and waste prevention behavior can result in a more sustainable environment.

Studies concerning the development of a scale for the measurement of waste manage-
ment behavior of people living in Turkey, particularly related to zero waste, are scarce in
the literature. In addition, no studies were encountered that quantified which factors might
influence zero waste goals. In the international literature, studies aiming to develop a
theory of planned behavior [15] to explain the formation of intention and behavior towards
resource separation of wastes, and to measure the willingness of residents to pay to realize
sustainable waste management, have been identified [16]. In another study conducted in
Padang City, Indonesia, with similar modeling, it aimed to understand the social situation
of citizens’ environmental behavior and to develop a new system suitable for the social
situation of Padang city [17]. However, these studies are not related to zero waste mod-
elling. Therefore, the purpose of the present research was to develop a survey scale about
zero waste (ZWMS; Zero Waste Management Scale) and to determine the factors affecting
the scale. The study design of the research may help to understand the sensitivity of the
established zero waste concept. To take advantage of the zero waste topic, the success of
zero waste management into valuable secondary material applications could be verified.

2. Materials and Methods
2.1. Model and Participants in the Study

Participants aged between 15 and 80, living in Turkey, and who were able to respond
to the questionnaire through their social media and e-mail accounts, participated in the
survey. The research was carried out between 1 January and 1 February 2022, according to
the general scanning model. The snowball sampling method was used. A population of
45,000,000 requires a minimum sample size of 384 people (sampling error H = ±0.05 and
rates p = 0.5; q = 0.5, α = 0.05) according to the formula given in the literature [18]. The
research was completed with 550 participants.

2.2. Studies of Scale Development
2.2.1. Item Pool Development

A question pool based on the literature was generated by the investigator to study
waste management behaviors towards zero-waste. The questionnaire form consisted of
four parts. The demographic characteristics of the participants were established in the
first part. In the second part, there were questions to determinate the Factor 1 (F1): “Level
of Knowledge” (LK) of participants. The third and fourth sections of the survey were
applied to measure other sub-factors, Factor 2 (F2): “Facilities Available” (FA). Factor 3
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(F3): “Motivation and Awareness” (MA). The questionnaire was approved by the ethic
committee of Isparta University of Applied Sciences on 22 December 2021.

2.2.2. Question Pool Validation and Pilot Testing

The preliminary examination of the draft-created items was conducted by experts.
The validity of the questions was confirmed by 11 experts chosen from universities. They
examined the questions in terms of their scope, content, purpose, and intelligibility. Neces-
sary revisions were made if there was any objection to the items. The survey questions are
listed in Table 1. A 5-point Likert scale format was finalized for the 15-item questionnaire to
measure the zero waste management behaviors of individuals living in Turkey. A 5-point
Likert scale was described by the following: 1 strongly disagree, 2 disagree, 3 neither agree
or disagree, 4 agree, 5 strongly agree. Before the main survey, a draft scale was applied to a
group of 125 selected participant (randomly) to determine the problems that individuals
may have difficulty in understanding.

Table 1. Items table.

Level of Knowledge

Item 1 I have sufficient knowledge about zero waste management practices.
Item 2 I have enough knowledge about recycling.
Item 3 I have sufficient knowledge about the harmful effects of waste oils on the environment.
Item 4 I have sufficient knowledge about the harmful effects of waste batteries on the environment.
Item 5 I have sufficient knowledge about environmental protection signs (recycling, green dot, ÇEVKO, etc.).

Facilities Available

Item 6 I can reach recycling bins where I can throw paper, metal, plastic, glass waste.
Item 7 I can reach the recycling bin where I can throw the waste batteries.
Item 8 I can reach the waste collection point where I can leave vegetable waste oils (frying oil etc.).
Item 9 I have access to the recycling bin where I can leave organic waste (fruit/vegetable peels, leftovers, tea pulp, etc.).

Motivation and Awareness

Item 10 I think that zero waste management practice increases public awareness to prevent environmental
pollution.

Item 11 I think that the information about the zero waste management application on TV and social media is
sufficient.

Item 12 If I reach the recycling bins in my immediate surroundings, I separate my paper, glass, plastic, and
glass waste.

Item 13 If I reach the waste oil collection point in my vicinity, I deliver the waste oil I have accumulated.

Item 14 I deliver it to the collection point of electronic waste, such as butteries, old cables, other electronic parts, if I reach it in
my close vicinity.

Item 15 The survey study contributed to my zero waste awareness.

2.2.3. Validity Calculation and Reliability

Lawshe’s technique was used to determine the content validity of the expert opin-
ions [19]. Frequency, mean, percentage values, and standard deviation, were used to
interpret the descriptive statistics. While the Kaiser-Meyer-Olkin (KMO) test was con-
ducted for sample adequacy, Bartlett’s test was used to determine suitability for the factor
analysis [19]. Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA)
were performed using the IBM SPSS Statistics 25.0 and SPSS AMOS 21.0, respectively.
EFA and CFA are two common statistical approaches applied in examining the internal
reliability of a measure. Internal consistency used in the determination of the reliability
level of the developed scale was obtained via the Cronbach’s alpha coefficient. EFA was
used to define the construct validity of the survey scale. CFA was performed to test the
confirmability of the construct resulting from the EFA. CFA was performed to test the
construct validity. The composite reliability (CR) and average variance extracted (AVE)
values obtained were analyzed for the discriminant validity of the ZWMS.
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The conformity of anormal distributed data, such as Likert-type scales to the normal
dispersion, can be analyzed with the Q-Q Plot [20]. According to George and Mallery
(2010), when the skewness and kurtosis values are between −2.0 and +2.0, the distribution
can be accepted as normal [21]. The zero waste management skewness value is −0.705,
the kurtosis value is 0.252, the skewness and kurtosis values for a level of knowledge
are −0.623 and −0.528, respectively. The skewness and kurtosis values for the facilities
available are 0.269 and −0.925, respectively. The skewness and kurtosis value for motivation
and awareness are −1.449 and 1.754, respectively. Since the scale used showed normal
dispersion, statistical evaluations were carried out using parametric tests.

The independent samples t-test, F-test (ANOVA), and Bonferroni test, were used to
determine whether the ZWMS and its sub-dimensions differ according to the participants’
socio-demographic characteristics. The differences between the groups were considered
statistically significant if p < 0.05.

3. Results and Discussion
3.1. Demographic Characteristics of the Participants

The results showed that more than 40% of the participants were middle aged (31–45 age
of participants), more than 60% were female, mostly lived in cities, and the majority of
them had an undergraduate degree. Nearly one quarter of the participants were living on
the minimum wage (the minimum wage in Turkey is approximately USD 340) and the rest
of them had higher incomes.

3.2. Items Validation and Reliability

The calculated content validity index (CVI) and content validity criteria (CVC) were
0.80 and 0.59, respectively, confirming the content validity of the survey. A Cronbach’s
alpha greater than 0.70 indicates reliability [22]. The confirmation of the self-correlation
of the test depends on the Cronbach Alpha Internal Consistency Coefficient [23]. The
Cronbach alpha internal consistency coefficients for the reliability level of the developed
scale were 0.909. Thus, it can be concluded that scale developed is a reliable and valid
instrument to measure the waste management behavior of individuals targeting zero waste
(Table 2). The reliability coefficients for the first, second, and third, dimensions were 0.939,
0.848, and 0.898, respectively.

Table 2. Item analysis results of the sub-dimensions of ZWMS.

Items Total Item Correlation * t (Lower 27% -Upper 27%) **

ZWMS (α = 0.909)

Level of Knowledge (α = 0.939)

LK1 0.790 −33.294 ***
LK2 0.876 −36.755 ***
LK3 0.859 −39.561 ***
LK4 0.849 −34.042 ***
LK5 0.805 −35.054 ***

Facilities available (α = 0.848)

FA1 0.678 −38.600 ***
FA2 0.737 −44.255 ***
FA3 0.715 −33.414 ***
FA4 0.614 −26.385 ***

Motivation and awareness (α = 0.898)

MA1 0.619 −22.923 ***
MA2 0.814 −18.210 ***
MA3 0.836 −21.529 ***
MA4 0.759 −28.190 ***
MA5 0.753 −27.143 ***
MA6 0.594 −19.407 ***

* n = 550, ** n1 = n2 = 149, *** significant values for p < 0.05.
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Table 2 includes independent samples t-test results showing the discrimination power
of all items. The minimum value required for the item-total test correlation to be sufficient
is stated to be 0.20 [24]. The scale items in which we examined the item correlations were
above 0.20. The distinctiveness of the items was determined in the ZWMS, the raw scores
obtained from each factor were sorted from smallest to largest, and the mean scores of the
groups in the lower 27% and upper 27% were compared using the independent sample
t-test. As a result, there was a significant difference at p < 0.05 level for all items for each
sub-dimension between the mean scores of the upper and lower group item scores.

3.3. Results of the EFA

The KMO value of 0.887 indicates that adequacy was “satisfactory” for factor analysis.
Values between 0.5 and 1.0 are considered acceptable as KMO values, while values below
0.5 indicate that factor analysis is not suitable for the dataset in question. A low KMO
value means that the indicators are not highly correlated [25] and a threshold value of 0.6
is generally accepted as a threshold value for KMO [26]. Furthermore, the results of the
Bartlett’s sphericity test were yielding a chi-square value of χ2(105) = 6432.065; p < 0.01,
which indicated that the items have patterned relationships (Table 3).

Table 3. Explanatory factor analysis results for the zero waste management scale.

Items
Factors

Level of Knowledge Facilities Available Motivation and Awareness

LK3 0.873
LK2 0.861
LK4 0.841
LK5 0.833
LK1 0.797

FA3 0.838
FA2 0.794
FA4 0.789
FA1 0.763

MA3 0.873
MA2 0.848
MA5 0.824
MA4 0.821
MA1 0.673
MA6 0.646

Variance
explained (%)

(72.925)
15.724 10.978 46.223

Eigenvalues (Λ) 2.359 1.647 6.933

KMO = 0.887; χ2(105) = 6432.065; Bartlett (p) = 0.000

The principal component analysis (PCA) with Varimax was used to identify the latent
constructs of the ZWMS and reveal the factor pattern. As a result, a model consisting of
15 items was developed with three theoretical dimensions. According to the PCA results,
the first factor, LK, consisting of five items, the second factor, FA, including four items, and
the third factor, MA, with six items, were obtained. EFA revealed that the loading values
were between 0.646 and 0.873. The factor loadings of 0.40 or greater of items were accepted
as rational for the construct under examination [27]. The factors used in the scale explain
72.925% of the total variance. The factor loading measures the affiliation of variables to the
given factors. According to Tavsancil (2002), the explained variance is between 40% and
60% in multifactorial designs [28].

Based on the results of EFA, the contribution of factors to the total variance was
sufficient. As presented in Table 3, the first factor, LK, explained 15.724%; the second factor,
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FA, explained 10.978%; and the third factor, MA, explained 46.223% of the total variance.
The scree plot in Figure 1 was also helpful for extraction of the factors.
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3.4. Results of the CFA

Fit indices, which are mostly based on the chi-square value, are used in order to make
a decision on the validity of the constructed model. In general, a low chi-square value is
evidence of model fit [29]. This indicates that the observed covariance matrix is similar to
the predicted covariance matrix. Ullman (2001) suggests that the relative chi-square (χ2/df)
score should be less than 2, while Schumacker and Lomax, (2004), propose a chi-square
value of less than 5 [30,31]. The comparative fit indices (CFI) and the root mean square of
the approximation (RMSEA) reference values should be 0.95 and 0.08, respectively [32].
Byrne (1994) rejects the goodness of fit index (GFI) scores lower than 0.95 [33]. Incremental
fit index (IFI) values exceeding 0.90 are accepted as adequate [34].

The results of the CFA showed that the fit indices of the first model were not acceptable;
thus, a modification was applied for correction. While making the modification, the
variables that decreased the fit were defined, and new covariances were created for those
with high covariance among the values (e1–e2; e8–e9; e13–e14). The modified model had
acceptable fit indices (Table 4): RMSEA 0.076; GFI 0.916; IFI 0.958; CFI 0.958; χ2 = 4.195
(p = 0.000).

Table 4. Waste management behavior scale goodness of compliance criteria.

Compliance
Indexes

Good
Fit

Acceptable
Fit

Results before
Modification

Results after
Modification

CMIN/Df 0 ≤ χ2/df ≤ 3 3 ≤ χ2/df ≤ 5 10.005 4.195
GFI ≥0.90 ≥0.80 0.810 0.916
CFI 0.90 ≤ CFI ≤ 1.00 0.80 ≤ CFI ≤ 0.90 0.878 0.958

RMSEA ≤0.05 ≤0.08 0.128 0.076
IFI ≥0.95 ≥0.90 0.878 0.958

The factor loadings are shown in Table 5, and the model for the first-level confirmatory
factor analysis of the waste management behavior scale is shown in Figure 2. As seen in
Table 5, factor loads were between 0.56 and 0.93, which comply with the acceptable criteria
of the lowest 0.40 [35].
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Table 5. Factor loads obtained from the confirmatory factor analysis for the zero waste.

Factors Factor Loads CR AVE

Level of Knowledge

BD1 0.756

0.93 0.74
BD2 0.847
BD3 0.923
BD4 0.925
BD5 0.829

Facilities available

M01 0.803

0.83 0.56
M02 0.897
M03 0.690
M04 0.563

Motivation and awareness

MF1 0.683

0.90 0.60

MF2 0.881
MF3 0.894
MF4 0.758
MF5 0.751
MF6 0.654

Figure 2. Model for first-level multi-factor confirmatory factor analysis of the ZWMS.
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The acceptable validity of the scale depends on the CR value of the latent variables
in the measurement model being greater than 0.70 and the AVE value being high [36].
As shown in Table 5, both CR and AVE scores of ZWMS (Figure 2) were higher than the
thresholds of 0.70 and 0.50, respectively. According to the data obtained, the scale has
acceptable validity.

As seen in Figure 2, the factor loadings of MF2 (0.881), MF3 (0.894), MF4 (0.758),
and MF5 (0.751), are high. It can be seen from the survey results that the news about
zero waste on TV and social media is a suitable method to raise awareness. The fact that
recycling bins are available in the immediate vicinity shows that the separate collection
of packaging wastes, waste oils, and electronic waste, at the source, will increase the
percentages. Considering the MF6 (0.654) factor loading, the survey has greatly contributed
to the public’s awareness of zero waste and thus it has achieved its purpose.

The study also explored the socio-demographic dimensions of zero waste management
behavior by focusing on socioeconomic status, which affects the quality of living and thus
the zero waste management behavior of the participants. The independent samples t-test,
F-test (ANOVA), and Bonferroni test, were used to determine whether the ZWMS and its
sub-dimensions differ, based on the socio-demographic characteristics of the participants
(Table 6).

Table 6. The distribution of scores of the ZWMS and its sub-dimensions by descriptive characteristics
of the people.

Demographic
Level of

Knowledge
X ± SS

Facilities
Available

X ± SS

Motivation and
Awareness

X ± SS

Scale Total
X ± SS

Age 18–30 17.86 ± 5.36 10.74 ± 4.72 24.36 ± 5.94 52.96 ± 12.47
Age 31–45 18.16 ± 5.58 10.86 ± 4.62 24.56 ± 5.19 53.59 ± 11.97
Age 46–65 18.49 ± 5.69 10.86 ± 4.62 24.85 ± 6.28 54.20 ± 13.80

F 0.486 0.044 0.278 0.372
p 0.615 0.957 0.757 0.690

Female 17.98 ± 5.56 10.85 ± 4.81 24.45 ± 5.76 53.28 ± 12.82
Men 18.39 ± 5.48 10.77 ± 4.58 24.75 ± 5.61 53.91 ± 12.18

T −0.859 0.201 −0.595 −0.572
p 0.391 0.841 0.552 0.568

City; G1 18.59 ± 5.40 10.67 ± 4.26 24.89 ± 4.58 54.14 ± 11.16
City; G2 17.67 ± 5.45 11.12 ± 4.85 24.56 ± 5.90 53.34 ± 12.96
City; G3 18.36 ± 5.72 10.36 ± 4.86 24.02 ± 5.85 52.74 ± 12.75
City; G4 18.21 ± 5.65 10.85 ± 4.87 24.59 ± 6.31 53.65 ± 13.28

F 0.806 0.570 0.403 0.235
p 0.491 0.635 0.751 0.872

Living place: City 18.37 ± 5.60 11.10 ± 4.73 24.92 ± 5.42 54.40 ± 12.48
Living place: Town 17.60 ± 5.33 10.17 ± 4.64 23.75 ± 6.24 51.52 ± 12.58

T 1.514 2.143 2.226 2.484
p 0.131 0.033 * 0.026 * 0.013 *

Edu: Graduate (1) 19.25 ± 4.97 10.95 ± 4.46 25.17 ± 4.85 55.37 ± 11.27
Edu:

Undergraduate (2) 18.25 ± 5.44 10.86 ± 4.78 24.77 ± 5.51 53.88 ± 12.30

Edu: High school
and below (3) 15.32 ± 6.23 10.30 ± 4.78 22.04 ± 7.62 47.65 ± 15.01

F 9.949 0.405 6.587 7.707
p 0.000 * 0.667 0.001 * 0.001 *

Bonferroni 3 < 1; 3 < 2 - 3 < 1; 3 < 2 3 < 1; 3 < 2

Student (1) 17.16 ± 5.53 10.36 ± 4.46 23.91 ± 6.18 51.43 ± 12.09
Housewife/retired

(2) 17.43 ± 5.69 10.68 ± 4.68 23.46 ± 6.44 51.58 ± 13.59

Working (3) 18.24 ± 5.52 10.85 ± 4.81 24.88 ± 5.38 53.96 ± 12.51
Academician/

teacher/doctor (4) 20.30 ± 4.70 11.58 ± 4.70 25.97 ± 4.64 57.84 ± 10.47

F 4.923 0.868 3.411 4.431
p 0.002 * 0.458 0.017 * 0.004 *

Bonferroni 1 < 4; 2 < 4; 3 < 4 - 2 < 4 1 < 4; 2 < 4
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Table 6. Cont.

Demographic
Level of

Knowledge
X ± SS

Facilities
Available

X ± SS

Motivation and
Awareness

X ± SS

Scale Total
X ± SS

Monthly income
<2500TL (1) 16.73 ± 5.67 9.88 ± 4.74 23.34 ± 6.59 49.94 ± 13.07

2501–4000 TL (2) 18.04 ± 5.85 10.92 ± 4.69 24.15 ± 6.07 53.12 ± 13.71
4001–6000 TL (3) 18.88 ± 5.07 11.52 ± 4.90 25.62 ± 4.98 56.02 ± 11.27
6001–9000 TL (4) 18.47 ± 5.26 10.98 ± 4.47 25.11 ± 4.71 54.55 ± 11.09

>9000 TL (5) 19.61 ± 5.09 11.11 ± 4.53 25.48 ± 4.76 56.20 ± 11.37
F 4.002 2.142 3.434 4.951
p 0.003 * 0.074 0.009 * 0.001 *

Bonferroni 1 < 3; 1 < 5 - 1 < 3 1 < 3; 1 < 5
* significant values for p < 0.05.

The Bonferroni test results also showed that the knowledge level, motivation and
awareness, and zero waste management scores, of graduate and undergraduates are
higher than those of other participants. Literature findings shown that education, age,
gender, and knowledge, are the most influential factors on waste management behavior
of people [37,38]; while people’s income, education, and employment, have a strong
positive impact for sustainable waste management systems, but age and household size
factors have a negative impact on the residents’ willingness to pay for sustainable waste
management [16]. The lack of education diminishes the environmental awareness of rural
participants [39]. Zia et al. (2017) stated that waste management was also a process that
is more pronounced, and more intense, in spring and winter [40]. A study conducted
to explain the formation of intention and behavior towards the resource separation of
wastes showed that motivation has the most important effect on intention, followed by
moral imperative, perceived behavioral control, subjective norm, situational factor, and
attitude [15].

In the Bonferroni test results, monthly income influenced positively and significantly
the waste management behavior of participants. Similar results were also reported by Xiao
and Zhou (2020), who showed that households with higher income are more sensitive to
recycling and protecting the environment from pollution [41]. The results of our study
showed that some professions (academician/teacher/doctor) have more knowledge and
are more motivated and aware of waste management than other participants (p < 0.05).
Studies have shown that the residential area of households is a determining factor regarding
waste generation [42,43], and there is also significant difference between rural and urban
areas, in terms of the amount of waste generated [44]. Similarly, the results showed that city
residents are more likely to use waste facilities, are more motivated, and are more aware
of zero waste management than those living in rural areas (p < 0.05). The test results also
indicated that education level is an important factor influencing the waste management
behavior of the participants. The participants having a postgraduate education had higher
scores than the others (p < 0.05).

The study also explored socio-demographic factors and showed that married people
score higher than singles, and unmarried women are willing to pay more for energy
efficient goods. Other results of the study showed that middle aged people (36–50 age
of participants) indicate more environmentalist behavior than young people, and higher
education increases sensibility [45].

4. Conclusions

Every study design is unique, and each will work best with a different combination of
pieces. Thereby, it is important to decide which methodology will work best. It is essential
to understand the principles of the zero waste management concept towards effective
utilizations. The study does not aim to explain all the waste disposal problems, instead
it was aimed to introduce a conceptually valid zero waste management methodology. In
this respect, an experimental approach was developed comprised of 15 items to determine
the waste management behavior of people towards zero waste in Turkey. The KMO
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and Bartlett’s tests clearly demonstrated that the 15 items scale had construct validity.
However, internal consistency reliability was estimated among the latent construct, the
level of knowledge, facilities available, and motivation and awareness towards zero waste.
The results proved that the scale is valid and reliable for the study. Although the results
indicated that gender and age do not significantly affect zero waste management behavior,
education, the level of income, profession, and living place, significantly influenced towards
the zero waste concept.

The conducted survey also reveals that news about zero waste on TV and social media
is watched carefully by the public, and it may be a suitable method to raise the awareness
of the public. The fact that recycling bins are available in the immediate vicinity shows
that the separate collection of packaging wastes, waste oils, and batteries, at the source,
will increase the percentages, and the public will be motivated in this regard. The survey
results have been found to greatly contribute to the public’s awareness of zero waste.
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9. Veral, E.S.; Yigitbaşiglu, H. Transition tendencies towards resource management approach from waste management approach in
the context of eu waste policy and the circular economy package. J. Environ. Sci. 2018, 6, 1–19.

10. EC Europa. Waste Management in the Context of the Coronavirus Crisis. Available online: https://ec.europa.eu/info/sites/
default/files/waste_management_guidance_dg-env.pdf (accessed on 6 March 2022).

11. Bortoleto, A.P. Waste Prevention Policy and Behavior; Routledge & Taylor and Francis Group: London, UK; New York, NY, USA,
2015.

12. Abbasi, S.A.; Khalil, A.B.; Arslan, M. Extensive use of face masks during COVID-19 pandemic: Micro-plastic pollution and
potential health concerns in the Arabian Peninsula Saudi. J. Biol. Sci. 2020, 27, 3181–3186. [CrossRef]

13. Thomas, C.; Sharp, V. Understanding the normalisation of recycling behaviour and its implications for other pro-environmental
behaviours: A review of social norms and recycling. Resour. Conserv. Recycl. 2013, 79, 11–20. [CrossRef]

14. Varotto, A.; Spagnolli, A. Psychological strategies to promote household recycling. A systematic review with meta-analysis of
validated field interventions. J. Environ. Psychol. 2017, 51, 168–188. [CrossRef]

15. Heidari, A.; Kolahi, M.; Behravesh, N.; Ghorbanyon, M.; Ehsanmansh, F.; Hashemolhosini, N.; Zanganeh, F. Youth and sustainable
waste management: A SEM approach and extended theory of planned behavior. J. Mater. Cycles Waste Manag. 2018, 20, 2041–2053.
[CrossRef]

http://doi.org/10.3390/en15051690
http://doi.org/10.1016/j.jclepro.2018.03.102
http://doi.org/10.7185/geochempersp.3.2
http://doi.org/10.1016/j.resenv.2021.100014
http://doi.org/10.1177/0013916517701796
http://doi.org/10.3390/en14061767
http://doi.org/10.1016/j.wasman.2017.05.004
https://ec.europa.eu/info/sites/default/files/waste_management_guidance_dg-env.pdf
https://ec.europa.eu/info/sites/default/files/waste_management_guidance_dg-env.pdf
http://doi.org/10.1016/j.sjbs.2020.09.054
http://doi.org/10.1016/j.resconrec.2013.04.010
http://doi.org/10.1016/j.jenvp.2017.03.011
http://doi.org/10.1007/s10163-018-0754-1


Sustainability 2022, 14, 12654 11 of 11

16. Fattah, M.A.; Rimi, R.A.; Morshed, S.R. Knowledge, behavior, and drivers of residents’ willingness to pay for sustainable solid
waste collection and management system in Mymensingh City, Bangladesh. Mater. Cycles Waste Manag. 2022, 24, 1551–1564.
[CrossRef]

17. Ulhasanah, N.; Goto, N. Assessment of citizens’ envirnmental behavior toward municial solid waste management for a better
and appropriate system in Indonesia: A case study of Padang City. Mater. Cycles Waste Manag. 2018, 20, 1257–1272. [CrossRef]

18. Adam, A.M. Sample size determination in survey research. J. Sci. Res. Rep. 2020, 26, 90–97. [CrossRef]
19. Lawshe, C.H. A quantitative approach to content validity. Pers. Psychol. 1975, 28, 563–575. [CrossRef]
20. Chan, D.W. Hardiness and its role in the stres-burnout relationship among prospective Chinese teachers in Hong Kong. Teach.

Teach. Educ. 2003, 19, 80–285. [CrossRef]
21. George, D.; Mallery, M. SPSS For Windows Step by Step: A Simple Guide and Reference. 17.0 Update, 10th ed.; Pearson: Boston, MA,

USA, 2010.
22. Lance, C.E.; Butts, M.M.; Michels, L.C. The sources of four commonly reported cutoff criteria—What did they really say? Organ

Res. Methods 2006, 9, 202–220. [CrossRef]
23. Tavakol, M.; Dennick, R. Making sense of Cronbach’s alpha. Int. J. Med. Educ. 2011, 2, 53–55. [CrossRef]
24. Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; Guilford Publications: New York, NY, USA, 2016.
25. Yong, A.G.; Pearce, S. A beginner’s guide to factor analysis: Focusing on exploratory factor analysis. Tutor Quant. Methods Psychol.

2013, 9, 79–94. [CrossRef]
26. Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics; Allyn-Bacon Education: Boston, MA, USA; Pearson: Boston, MA, USA,

2013.
27. Hinkin, T.R. A brief tutarial on the development of measure for use in survey questionnaires. Organ Res. Methods 1998, 1, 104–121.

[CrossRef]
28. Tavsancil, E. Tutumlarin Ölçülmesi ve Spss Ile Veri Analizi. Nobel Yayinevi: Ankara, Turkey, 2002.
29. Alavi, M.; Denis, C.; Thapa, D.K.; Hunt, G.H.; Watson, R.; Cleary, M. Chi-square for model fit in confirmatory factor analysis. J.

Adv. Nurs. 2020, 76, 2209–2211. [CrossRef] [PubMed]
30. Ullman, J.B. Structural Equation Modeling. In Using Multivariate Statistics; Tabachnick, B.G., Fidell, L.S., Eds.; Pearson Education:

Boston, MA, USA, 2001.
31. Schumacker, R.E.; Lomax, R.G. A Beginner’s Guide to Structural Equation Modeling; Lawrence Erlbaum Associates: Mahwah, NJ,

USA, 2004.
32. Hu, L.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Model. 1999, 6, 1–55. [CrossRef]
33. Byrne, B.M. Structural Equation Modeling with EQS and EQS/Windows; Sage Publications: Thousand Oaks, CA, USA, 1994.
34. Bollen, K.A. Structural Equations with Latent Variables; Wiley: New York, NY, USA, 1989.
35. Polit, D.F.; Beck, C.T. Nursing Research: Principles and Methods; Lippincott Williams & Wilkins: Philadelphia, PA, USA, 2004.
36. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Prentice Hall: Upper Saddle River, NJ, USA,

2009.
37. Rada, E.C.; Bresciani, C.; Girelli, E.; Ragazzi, M.; Schiavon, M.; Torretta, V. Analysis and measures to improve waste management

in schools. Sustainability 2016, 8, 840. [CrossRef]
38. Iraia, O.G.; Oihane, K.E.; Cristina, M.; Ana, M.M.A.; Ainhoa, A.V. Identification of municipal characteristics regarding household

waste generation and their forecasting ability in Biscay. Waste Manag. 2015, 39, 26–34. [CrossRef]
39. Mwanza, B.G.; Mbohwa, C.; Telukdarie, A. The influence of waste collection systems on resource recovery: A review. Procedia

Manuf. 2018, 21, 846–853. [CrossRef]
40. Zia, A.; Batool, S.A.; Chauhdry, M.N.; Munir, S. Influence of income level and seasons on quantity and composition of municipal

solid waste: A case study of the capital city of Pakistan. Sustainability 2017, 9, 1568. [CrossRef]
41. Xiao, Y.; Zhou, B. Does the development of delivery industry increase the production of municipal solid waste?—An empirical

study of China. Resour. Conserv. Recycl. 2020, 155, 104577. [CrossRef]
42. Skourides, I.; Smith, S.R.; Loizides, M. Sources and factors controlling the disposal of biodegradable municipal solid waste in

urban and rural areas of Cyprus. Waste Manag. Res. 2008, 26, 188–195. [CrossRef]
43. Liao, C.; Zhao, D.; Zhang, S.; Chen, L. Determinants and the moderating effect of perceived policy effectiveness on residents’

separation intention for rural household solid waste. Int. J. Environ. Res. Public Health 2018, 15, 726. [CrossRef] [PubMed]
44. Sun, H.W.; Li, D.L.; Yang, Y.; Yang, J. Characteristics and factors of rural solid waste in Zhenjiang city. J. Changzhou Univ. Nat. Sci.

2012, 24, 59–61.
45. Patel, J.; Modi, A.; Paul, J. Pro-environmental behavior and soci-demographic factors in an emerging market. Asian J. Bus Ethics

2017, 6, 189–214. [CrossRef]

http://doi.org/10.1007/s10163-022-01422-9
http://doi.org/10.1007/s10163-017-0691-4
http://doi.org/10.9734/jsrr/2020/v26i530263
http://doi.org/10.1111/j.1744-6570.1975.tb01393.x
http://doi.org/10.1016/S0742-051X(03)00023-4
http://doi.org/10.1177/1094428105284919
http://doi.org/10.5116/ijme.4dfb.8dfd
http://doi.org/10.20982/tqmp.09.2.p079
http://doi.org/10.1177/109442819800100106
http://doi.org/10.1111/jan.14399
http://www.ncbi.nlm.nih.gov/pubmed/32323338
http://doi.org/10.1080/10705519909540118
http://doi.org/10.3390/su8090840
http://doi.org/10.1016/j.wasman.2015.02.017
http://doi.org/10.1016/j.promfg.2018.02.192
http://doi.org/10.3390/su9091568
http://doi.org/10.1016/j.resconrec.2019.104577
http://doi.org/10.1177/0734242X07085756
http://doi.org/10.3390/ijerph15040726
http://www.ncbi.nlm.nih.gov/pubmed/29641502
http://doi.org/10.1007/s13520-016-0071-5

	Introduction 
	Materials and Methods 
	Model and Participants in the Study 
	Studies of Scale Development 
	Item Pool Development 
	Question Pool Validation and Pilot Testing 
	Validity Calculation and Reliability 


	Results and Discussion 
	Demographic Characteristics of the Participants 
	Items Validation and Reliability 
	Results of the EFA 
	Results of the CFA 

	Conclusions 
	References

