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Abstract: One of the most important issues of these days is an environmental
pollution. Environmental problems such as air pollution and climate changes in
urban areas are the results of human behavior. Only change in human behavior can
reduce these environmental problems. Thus, studying attitude and behavior of
people is a precondition to change this situation. This study aimed to examine
relationships between personal factors, attitude, knowledge and people's
environmental behavior. This research has been carried out in the social marketing
framework and focused on air pollution reduction policies in Tehran. The method
of collecting research data was a questionnaire. Questionnaires were distributed
randomly among Tehran citizens and data were analyzed by SPSS software, factor
analysis and linear regression analysis. It is emerged from the present study that
marital status, having alive grandparents, education, gender, family member with
the specific disease, the way of spending free time (inside or outside), traveling
abroad, occupational status, having regular exercise programs as well as two
variables of attitude and awareness of air pollution consequences, were identified as
the most effective factors on willingness to observe air pollution reduction policies.
Results of this study showed that citizens' priority to implement air pollution
policies is paying city tax. This research also suggested that air pollution policies
need to be addressed more rigorously for the targeted population. All these together
can influence on people's behavior to reduce air pollution.
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Introduction

Environmental problems and changes in living
conditions have become a fundamental part of the world
in general and metropolises in particular. Air pollution has
become a persistent concern among large cities in
developing countries over the past several decades
(Wang et al., 2015). This will be a particular concern if
citizens do not see that their decisions and actions are
parts of current ongoing environmental degradation
problems (Digby, 2013). Earlier, environmental problems
have been considered as technical and economic
problems; while in the recent decades the social
dimensions of environmental problems such as public
attention towards environment have become one of the
areas of environmental sociology and environmental
psychology (Kalantari et al., 2007). These issues are also
increasingly taking more attention of policy into account
in Iran in the recent decades. Particularly, increasing
population density in Tehran is putting more pressure on
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this city's environment and air pollution constitutes to the
most serious environmental problems that threatens public
health. Although projects such as petrol quotas, odd and even
policy, LI1Z policy, advertising plans and various educational
teasers in various related fields are being implemented and
expanded, air pollution is still one of the most significant
environmental problems in Tehran. The study of air quality
in 2018 in Tehran showed that this year has included 28 days
of clean air, 278 days of healthy air and 59 days of unhealthy
air for sensitive groups (TAQCCOS, 2018).

Therefore, investigating environmental behavior of
Tehran residents is a major concern of this paper. In this
study, the effects of demographic factors, attitude and
awareness on Tehran citizens' willingness to observe air
pollution reduction policies have been explored with the
Regression method. We hypothesized that demographic
factors, attitude and awareness affect the willingness of
Tehran citizens to observe air pollution reduction policies.
If there are any differences in the impact of these factors,
we will conclude that the willingness to observe air
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pollution reduction policies is different for different
population groups and for each of these groups,
different programs must be implemented. The findings
from this research may help to provide some practical
advice for the government to improve the
environmental policies in Tehran and also can be
applied in other developing countries.

Conceptual Framework

Kotler and Zaltman (1971) first coined the term of
social marketing to describe an expanded role of
marketing practice in the business of an idea and
behavioral changes. Changes require the presumption that
the current behavior can be replaced with a more
beneficial set of activities that will lead to positive societal
outcomes. In social marketing, earning personal profit is
not a top priority (Dann, 2010). Kotler and Lee (2008)
defined social marketing as a “process that applies
marketing principles and techniques to create,
communicate and deliver value to influence citizen
behaviors that benefit society (public health, safety,
environment and communities)”. Social marketing is “the
systematic application of marketing concepts and
techniques to achieve specific behavioral goals” (Dann,
2010). The concept of the social goal is connected to the
creation or prevention of observable and measurable
behavior within the targeted population (Dann, 2010).

Several studies have investigated the relationship
between knowledge, attitude and behavior (Digby, 2013).
Coyle (2005) reported that environmentally knowledgeable
people are 10% more likely to save energy at home and 50%
more likely to recycle. Digby (2013) found that age, gender,
education, income, Knowledge effect on people’s attitudes
towards environmental aspects.

In some other researches, results vary regarding the
relationship between education and environmental
behavior. A survey in Kentucky indicated that
environmental attitude is not significantly different in
various educational levels (KEEC, 2005); however,
Digby (2013) and Torres (2016) reported that education
affects environmental behaviors.

Wang et al. (2015) asserted that income and education
influence people's willingness to pay to reduce air
pollution in Shanghai, China.

A study by Torres (2016) in the Philippines found
that people believe that they are affected by air
pollution that threatens their health and they want to
spend money to improve air quality. In this study,
gender, age, education and income had significant
impact on people's attitudes towards environmental
aspects. From people point of view, the news media
was an important source of health information.

Ghorbani (2011) has studied about the economic value
of healthy air and the factors that effect on people's
willingness to pay for reducing air pollution in Mashhad,
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Iran. The results showed that the variables of education,
age, area of residence, gender and having children are
effective factors in paying for reducing air pollution.

A review of this literature revealed that most
approaches identify environmental attitude and behavior
as multi-dimensional phenomena and very few of these
studies focused on citizen behavior in air pollution
reduction policies and did not address the role of some
variables such as having alive grandparents, traveling
abroad, having regular exercise programs, the way of
spending leisure time (outdoors or indoors) as possible
predictors in environmental behavior. This study
intends to close this knowledge gap by adding these
factors to the proposed model.

To examine relationship between individual
characteristics, environmental attitude, environmental
knowledge and environmental behavior, a conceptual
framework was derived from reviewed literature and the
questionnaire was developed based on that.

Materials and Methods
Study Site

Investigating environmental behavior of Tehran
residents towards air pollution reduction policies is a
major concern of this paper. Tehran is a rapidly
developing city in Iran as well as one of the most polluted
cities of this country. Tehran is the capital of Iran and has
a population of over 8 million.

Sampling and Data Collection

The present study was based on a survey field and
sampling method was random clustering. Due to the need
for sampling from different parts of Tehran, this city was
divided into five clusters of north, south, east, west and
center and random sampling was performed in each of
these areas. The research population of the study was all
Tehran residents aging over 16 years old. Based on Cochran
formulate, total sample size of 400 was estimated. A
questionnaire was used for data collection and the survey
worked out through face-to-face interview at local places in
each area such as parks, malls and metro station. Surveys
were collected between April and May 2017.

To examine the reliability of the questionnaire a pilot
study was conducted on 30 residents and Cronbach's Alpha
of Likert-type scales were calculated by SPSS software. The
results (o0 = 0.738) showed that internal consistency among
the questionnaire items was appropriate.

The first part of the survey contains demographic
questions including gender, marital status, area of
residence, age, education, employment status, average
monthly income, vehicle to go to work, having children,
having alive grandparents, having a family member with
a specific disease, traveling abroad, having exercise
program, reading newspapers or news sites, bedtime and
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the way of spending free time (inside or outside). The
second section measures attitude towards observing air
pollution reduction policies containing 10 Likert-type
questions. The third section asked about environmental
awareness that were related to the popular environmental
topics and average citizens were expected to be familiar
with them. The final section is about willingness to
observe air pollution reduction policies including 11
Likert-type questions.

At the end of the questionnaire, respondents were
asked to rank air pollution reduction policies as they wish,
including increasing petrol price, paying city tax and
implementing traffic plans.

Statistical Analysis

First, for analyzing the effect of demographic
characteristics on the dependent variable (willingness to
observe air pollution reduction policies) regression
method in SPSS is used. Questions with the Likert scale
in the questionnaire, that include attitude and willingness
to observe air pollution reduction policies, are classified
by the exploratory factor analysis method in Amos
software and then by the confirmatory factor analysis
method, these classifications will be confirmed (Questions
have been classified into two groups: Attitude and
willingness). It should be noted that the questions in the
awareness section do not need to be explored and verified
because they have two aspects, zero and one (zero: Wrong
answer and one: Correct answer).

After confirming this classification, the effect of the
independent factors (attitude and awareness) on the
dependent factor (willingness to observe air pollution
reduction policies) is measured and analyzed by using
Analysis Of Variance techniqgue (ANOVA), Fisher test
and regression method. All statistical procedures are
conducted using SPSS software.

Finally, the results of multi-choice questions about
ranking air pollution reduction policies analyze by
Kruskal-Wallis test in SPSS software.

In this study, we aimed to have two regression
equations that the first one is related to the effect of
demographic variables on willingness to observe air
pollution reduction policies and the second is related to
the effect of attitude and awareness on willingness to
observe air pollution reduction policies.

Regression linear can be defined for this survey as
below:

e Willingness to observe air pollution reduction
policies=Y Bi* Xi+ a
(Xi = different demographic characteristics)

e Willingness to observe air pollution reduction
policies = 1 * (X1) + 2 * (X2) + «
X1 = Attitude
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X2 = Awareness
(a: Intersection point of the regression line with the
Y-axis)

Results
Demographic Variables Assessment

Table 1 presents the independent variables of the
respondents including demographic characteristics. In the
present study 400 people were interviewed in Tehran, out
of whom 22% lived in the north, 20% in the center, 18%
in east, 22% in west and 18% in the southern part of
Tehran. Out of them, 41% of respondents were Single,
59% married, 55% were female and 45% were male. In
terms of age structure, about 10% of them were under
28, 40% in 29-42 age, 24% in 43-61 age and 26% older
than 62 (Age group based on Smith and Clurman,
1997). 23% of respondents had received secondary and
college certificate, 40% of them had Bachelor degree
and 26% had received higher education certificates,
including MSc and Ph.D. This table also shows status
of respondent occupation. As we will note later,
occupation is one of the factors that influence
respondents’ environmental behavior. According to this
table more than 15% of the respondents were
housewives and 49% were clerks. About 27% of them
were freelancers and only 9% were jobless. Income is
also a crucial factor in explaining environmental
behavior. The income level of the respondents is shown
in Table 1. As it is depicted from this table, 24% of the
respondents do not earn any income because they are
jobless, housewives or students. About 8% had income
less than 8,000,000 RIs while 32% had income more
than 25,000,000 RIs. per month.

The correlation coefficient (R) shows the correlation
between demographic variables and Willingness to
observe air pollution reduction policies, which is 0.663.
The coefficient of determination (R?) also shows how
much of the dependent variable can be explained by
independent variables. This coefficient is 0.44, which
means that 44% of the changes in the willingness to
observe air pollution reduction policies are predicted by
the population variables.

F statistical test (Fisher coefficient) has been used for
testing the significance of the regression model. Fisher
coefficient and corresponding probability level were
statistically significant (F = 5.41 and Sig = 0.0<0.05).
Therefore, there is a regression line in this analysis and we
conclude that independent variables are appropriate
predictors for the dependent variable. According to the
results of the initial regression model in SPSS software,
demographic factors have different coefficients in the
regression equation (Table 2).
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The factors that t-statistics are more than 1.96 and
their significance levels (Sig.) are less than 0.05 have
statistically significant correlation with dependent

variable. Other factors must be omitted step by step by in Table 3.

Tablel: Descriptions of independent variables

Backward removal method in SPSS software. This
operation is repeated to keep the maximum number of
semantic factors. The results of the last step are shown

Categorical variables Description Percentage % No.
Gender Male 45 176
Female 55 214
Marital status Single 41 161
Married 59 229
Area of residence North 22 87
South 18 72
East 18 72
West 22 82
Center 20 77
Age 28> 10 42
(Age group based on Smith and 29-42 40 158
Clurman, 1997) 43-61 24 90
62< 26 100
Education Secondary school 15 58
College 18 72
Bachelor 40 155
Master's degree and Ph.D. 26 105
Job status Clerk 49 186
Freelancer 27 105
Housewife 15 61
Jobless 9 38
Income 0 24 93
(Unit: Rial 108) <8000 8 35
8000-15000 16 62
15000-25000 20 77
>25000 32 124
Vehicle to go to work Private vehicle 35 102
Private motor cycle 7 21
Public transportation 31 89
Walk 8 23
Private vehicle and walk 6 16
Private vehicle and Public transportation 5 14
Public transportation and walk 8 22
Having a child Yes 38 149
No 62 241
Having alive grandparents Yes 42 166
No 58 224
Family member with a specific disease Yes 22 88
No 78 302
Traveling abroad Yes 69 267
No 31 123
Having regular exercise programs Yes 31 121
No 69 269
Reading newspaper or news sites <half an hour 31 121
half an hour-an hour 69 269
> an hour 27 105
Sleep hours <7h 50 196
7-9h 45 174
>9h 5 20
How to spend free time At home 59 228
Out of home 41 162
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Table 2: Initial regression coefficients

Item Categorical variables B unstandardized Standardized coefficients beta Std. Error t Sig.

1 Constant -2.953 1.933 -1.528 0.129
2 Gender -0.479 0.215 -0.192 -2.233 0.027
3 Marital status 1.075 0.248 0.429 4.335 0.000
4 Area of residence -0.031 0.082 -0.039 -0.380 0.705
5 Age -0.137 0.261 -0.070 -0.523 0.602
6 Education 0.630 0.280 0.305 2.249 0.026
7 Job status -0.558 0.172 -0.439 -3.254 0.001
8 income -0.104 0.109 -0.122 -0.953 0.343
9 Vehicle to go to work 0.074 0.066 0.098 1.123 0.264
10 Having a child -0.212 0.336 -0.074 -0.630 0.530
11 Alive grandparents 0.607 0.245 0.240 2473 0.015
12 Family member with the specific disease ~ -0.601 0.299 -0.181 -2.010 0.047
13 Traveling abroad 0.174 0.281 0.060 0.620 0.537
14 Exercise 0.283 0.409 0.065 0.693 0.490
15 Having regular exercise programs 0.414 0.175 0.207 2.366 0.020
16 Reading newspaper or news sites -0.075 0.142 -0.044 -0.529 0.598
17 Sleep hours 0.327 0.223 0.135 1.466 0.145
18 How to spend free time 0.431 0.215 0.172 2.004 0.047
Table 3: Final regression coefficients of the last step of the Backward removal method

Standardized

Item  Categorical variables B unstandardized coefficients beta Std. Error  t Sig.

1 Constant -3.871 1.454 -2.662 0.009
2 Gender -0.597 0.223 -0.237 -2.678 0.009
3 Marital status 0.930 0.234 0.369 3.972 0.000
4 Education 0.636 0.205 0.295 3.110 0.002
5 Job status -0.392 0.118 -0.311 -3.313 0.001
6 Alive grandparents 0.828 0.219 0.327 3.776 0.000
7 Family member with the specific disease -0.578 0.307 -0.175 -2.883 0.006
8 Traveling abroad 0.413 0.236 0.143 1.754 0.053
9 Having regular exercise programs 0.333 0.161 0.167 2.067 0.041
10 How to spend free time (inside or outside) 0.464 0.228 0.184 2.035 0.045

We use unstandardized B to create regression
equation. The first generalized linear model is used to
determine the combined influence of the demographic
variables on willingness to observe air pollution
reduction policies:

Y =-3871-0597 *X, +0.930* X, +0.636* X, —0.392* X,
+0.828* X, —0.578* X, +0.413* X, +0.333* X, + 0.464* X,

Y = The predicted value of the dependent variable
(willingness to observe air pollution reduction

policies)

Xi = Different values of independent variables
(population variables) including

X1 = Gender

X2 = Marital status

X3 = Education

X4 = Job status

Xs = Having alive grandparents

Xs = Having family member with a specific illness
X7 = Travel Abroad

Xg = Having regular exercise programs

X9 = How to spend free time (insides or outsides)
Attitude and Knowledge Variables Assessment

All questions with the Likert-type scale, which include
attitude and willingness questions, are categorized by
exploratory factor analysis method and then this
classification is confirmed by the confirmatory factor
analysis method.

Exploratory Factor Analysis

Firstly, KMO and Bartlett tests have been
performed (Table 4).

According to the amount of KMO (0.723>0.7) and
Bartlett test which is statistically significant (Sig
<0.05), it can be concluded that correlations between
data are suitable for factor analysis. After rotating
factors by Varimax method, questions were categorized
into two groups, questions in the first category measure
people's attitude and the second category measures
people's willingness to observe air pollution reduction
policies (Table 5). In the next step, this classification
will be examined in Amos software with a confirmatory
factor analysis technique.
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Confirmatory Factor Analysis

After exploring these two factors, they should be
confirmed by using the Confirmatory Factor Analysis
method in Amos software.

Attitude

There are specific measures that can be calculated to
determine the goodness of fit. As can be seen in Table 7,
the goodness indicators of fit and adequacy of the model
are acceptable and indicate that these questions correctly
measure attitude factor (Table 7).

Willingness

As can be seen in Table 9, the goodness indicators of
fit and adequacy of the model are acceptable and indicate
that these questions correctly measure willingness to
observe air pollution reduction policies.

Linear Regression

The correlation coefficient (R) shows the correlation
between the variables of attitude, awareness and
willingness to observe air pollution reduction policies,
which is about 0.459 and the determination coefficient (R?
=0.211) also shows how much of the dependent variable
can be explained by the independent variables, which
means that 21.1% of the changes in the willingness to
observe air pollution reduction policies are predicted by
the variables of awareness and attitude.

For testing the significance of the regression model, F
statistical test (Fisher coefficient) has been used. Fisher
coefficient and corresponding probability level were
statistically significant (F = 51.603 and Sig =
0.0<0.05). Therefore, there is a regression line in this
analysis and we conclude that the independent
variables are appropriate predictors of the dependent
variable. We use unstandardized B to create a
regression equation (Table 10).

The second generalized linear model is used to determine
the combined influence of attitude and awareness on
willingness to observe air pollution reduction policies:

Y =-0.119+0.451*X; +0.181 * X

Y = The predicted value of the dependent variable
(willingness to observe air pollution reduction
policies)

X1 = Attitude

X2 = Awareness

Table 4: KMO and Bartlett test

0.723 KMO
1424.955 Chi square
0 Sig

Table 5: Rotated component matrix

Component Questions
2 1.000
0.47 Attitude 1
0.721 Attitude 2
0.576 Attitude 3
0.716 Attitude 4
0.667 Attitude 5
0.311 0.020 Attitude 6
0.342 Attitude 7
0.399 Attitude 8
0.353 Attitude 9
0.397 Willingness 1
0.751 Willingness 2
0.789 Willingness 3
0.800 Willingness 4
0. 460 Willingness 5
Table 6: P and C.R for attitude factor
CR P Questions
2.895 falaied Attitude 1
2.094 il Attitude 2
2.936 Fkk Attitude 3
2.748 falaied Attitude 4
2.848 il Attitude 5
2.71 otk Attitude 6
1.902 falaied Attitude 7
1.831 oAk Attitude 8
1.96 Fkk Attitude 9

*** |ndicates the number 0.000, which is less than 0.05 and
means that the model is significant (Table 6)

Table 7: Attitude model adequacy index

Measures of Fit Acceptable amount Result
X2 102.599
DF >0 35.000
x2/df <3 2.930
RMSEA <0.08 0.078
CFI >0.90 0.928
NFI >0.90 0.986
Table 8: P and C.R for willingness factor

CR P Questions
3.824 ikl Willingness 1
5.783 ikl Willingness 2
6.151 ikl Willingness 3
6.158 ikl Willingness 4
6.153 il Willingness 5

*** |ndicates the number 0.000, which is less than 0.05 and
means that the model is significant (Table 8)

Table 9: Willingness model adequacy index

Acceptable amount Result Measures of fit
17.121 X2

>0 6.000 DF

<3 2.850 X2/dt

<0.08 0.061 RMSEA

>0.9 0.923 CFlI

>0.9 0.913 NFI
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Table 10: Regression coefficients

Categorical variables B unstandardized Standardized coefficients beta Std. error t Sig.
Constant -0.119 0.077 1.54 0.000
Attitude 0.451 0.451 0.045 9.984 0.000
awareness 0.181 0.086 0.095 1.901 0.058
Air pollution reduction policies
40.00%
m Implement traffic plans M Increase petrol price Pay city taxes
Fig. 1: ranking air pollution reduction policies
Discussion air pollution reduction policies. This result has been

One of the ways to test the validity of the research
results is to compare with other related studies outcomes
(Wang et al., 2015). Table 3 indicates that willingness to
observe air pollution reduction policies in Tehran citizens
is highly influenced by two important variables of marital
status (0.093) and having alive grandparents (0.828). This
result is consistent with related studies that have been carried
out before in Iran (Ghaderi et al., 2015), While education
(0.636) is next to these factors. There were several studies
suggesting that education plays an important role in
enhancing the environmental behavior (Torres, 2016;
Ghorbani, 2011; Wang et al., 2015).

Gender and willingness to observe air pollution
reduction policies have statistically significant
relationship (0.597). Previous studies have got the same
results in Mashhad in Iran (Ghorbani, 2011) and in
Philippine (Torres, 2016) which can also prove the
validity of this study.

It is also depicted from Table 3 that having a family
member with specific disease (0.578) influence willingness
to observe air pollution reduction policies and it can be used
to test the validity of this study with comparing with similar
researches: This result is consistent with the study in
Shanghai in china (Wang et al., 2015).

Job status (0.392) was another factor that effect on
environmental behavior. This result is consistent with
Ghadery research in 2013.

The empirical results deriving from the data set
show that the attitude of Tehran citizens towards air
pollution (0.451) affects their willingness to observe air
pollution reduction policies. These relationships were
proved by number of studies worked out by
Yazdanparast et al. (2013) in Iran and Torres (2016) in
Philippine. Also, awareness (0.181) of Tehran citizens
about air pollution affects their willingness to observe
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consistent with related studies carried in Iran
(Kalantari et al., 2007).

In the questionnaire, respondents were asked to rank
air pollution reduction policies (including increasing the
price of petrol, paying city tax and implementing traffic
plans). Results are shown in Fig. 1. Regarding
respondents’ answers to multiple-choice questions, 39%
of citizens believe that the best way to increase people
collaboration in reducing air pollution was education.
Most citizens (90%) consider paying fines as the main
reason for applying technical examination for their cars
and 75% of the citizens believe that developing public
transportation is an effective way to reduce air
pollution. Most citizens (87%) consider air pollution as
the priority of pollution and this shows the importance

of this issue for Tehran residents.

Conclusion

The findings of the present study showed that
marital status and having alive grandparents affect
Tehran citizens' willingness to observe air pollution
reduction policies. Also, education plays an important
role in enhancing the environmental behavior. Gender
and job status are other effective factors. Therefore, air
pollution planners and policymakers are advised to pay
more attention to the gender factor and take advantage
of the emotional and psychological differences
between men and women to increase the impact of their
environmental advertising programs and also, different
programs and incentives must be implemented for
different job groups.

Deriving from the data set, having a family member
with specific disease and having a regular exercise
program effect on willingness to observe air pollution
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reduction policies which shows that by increasing
citizens' awareness about the effects of pollution on
health, citizens' willingness to observe air pollution
reduction policies can be increased.

The empirical results show that people’s attitude and
awareness have a significant relationship with willingness to
observe air pollution reduction policies; It can be concluded
that citizens' attitudes should be considered in air pollution
reduction planning and policies and by increasing the level
of environmental awareness of citizens through the
media and also about other countries environmental
policies and obtained results especially in developed
countries, citizens' willingness to observe air pollution
reduction policies can be increased.

Overall, in this study, results indicate that it may be
necessary to program different strategies with different
populations, that can also lead to more influential changes in
residents' behavior towards air pollution policies particularly
with the help of environmental legislation. All these can
change people's behavior to preserve the environment.

These results can serve as a reference to track public
behavior in other aspects of environmental pollution
such as water and soil in the future and also numerous
variables can be added and developed to investigate
people's environmental behavior according to the
specific circumstances.
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High Lights

The effects of demographic factors, attitude and
awareness on Tehran residents' willingness to observe
air pollution reduction policies have been investigated.
Exploratory factor analysis and confirmatory factor
analysis methods in Amos software was used for
categorizing questions.
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The regression method was used to measure the effects
of independent variables on the dependent variable.
This study concludes that marital status, having alive
grandparents, education, gender, family member with
the specific disease are important predictors of
Tehran citizens' willingness to observe air pollution
reduction policies.

Respondents' willingness to observe different air
pollution reduction policies is as bellow:;

First paying city taxes, second implement traffic
plans and the third increase petrol price.



