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Abstract: The importance of public participation in the successful implementation of climate
change-related policies has been highlighted in previous research. However, existing environmental
behavioral studies have not sufficiently addressed the relationship among perceptions of climate
change, living conditions, social demographic factors and environmentally friendly behavior.
Therefore, this paper investigates whether environmental perception and other social determinants
such as living conditions and the subjective evaluation of social inequality affect environmentally
friendly behavior. We use survey data (N = 1500) collected in Mumbai, India, and analyze
our hypotheses using a structural equation model (SEM). The empirical results confirm the
direct and indirect influences of environmentally related perceptions, the subjective evaluation
of living environments, social factors and other demographic characteristics on pro-environmental
behavior. In particular, we find a robust positive effect of education level on pro-environmental
behavior, where we observe both a direct impact and an indirect impact through positive effects on
environmental knowledge. Thus, we confirm the importance of living environment, social equality
and education in sustainable urban planning and efforts to mitigate climate change.

Keywords: environmental knowledge; living environment; pro-environmental behavior; public
goods; social equality; structural equation model; subjective evaluation; sustainable cities

1. Introduction

The adverse impacts of global climate change have been increasingly discussed in various
disciplines, and the literature addresses both natural and human factors involved in climate change [1].
Given the dual nature of human factors in environmental problems (humans are both the source and
the recipients of the adverse effects of such problems), adaptation and mitigation policies should
be based extensively on human perception, behavior and well-being. More specifically, climate
change-related policies have emphasized the importance of behavioral aspects in terms of public
concern and people’s environmentally related behaviors in terms of both adaptation to and mitigation
of the changing climate [2,3]. Public acceptance and support through action are crucial for effective
policy implementation to increase the efficiency of resource use. Most often, however, either public
concern remains low or public perception does not translate into pro-environmental behavior, which in
turn can diminish the effectiveness of environmental policies [4,5].
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It is crucial for policy makers to understand and consider an environmental policy’s drivers and
barriers to evaluate its effectiveness and potential impacts and confront the negative impact of climate
change. Psychologists have addressed both the distance issue and the experience of risk as drivers of
the public adaptation of pro-environment behavior [6–8].

The distance factor refers to people’s spatial distance and/or the physical vulnerability of their
living place, whereas the experience factor takes the impact of past events with regard to people’s
current perception and behavior into account. Both the slowness of the climate-change process and
the difficulty of directly observing climate change seem to greatly reduce people’s motivation to take
action to internalize its negative externalities. However, studies have indicated that people will tend
to change their behavior in response to extreme weather events and the measurement of short-term,
personal costs and benefits [3,5,9]. In addition, the public response to pro-environmental behavior also
depends on demographic and regional factors such as age, gender and education level [10].

Although previous studies have demonstrated the influence of past experience and
socio-demographic factors on environmental behavior, very little has been done to explain
the mechanism to connect public perception of one’s living environment and social factors to
environmentally related behavior, especially in the context of developing countries, despite the fact
that large cities in developing countries suffer the most from environmental problems.

To bridge the gap in the existing literature, we analyze the impact of living environment and
the perception of social factors on environmentally related behavior. We use a survey conducted
in Mumbai, India, which is one of the largest cities in the developing countries, to test the
following hypotheses: (1) A subjectively evaluated environmental knowledge level positively affects
pro-environmental behavior; (2) The perception of resource costs (cost of water, energy and gas)
positively impacts pro-environmental behavior; (3) The difficulties in accessing resources influence
people’s perception on environmental knowledge and pro-environmental behavior; (4) The satisfaction
with the living environment (public goods) influence people’s perception on environmental knowledge
and pro-environmental behavior; (5) Perception of social distance and safety has a direct and indirect
impact on pro-environmental behavior through one’s perception of environmental knowledge and (6)
Self-evaluation of environmental knowledge influence people’s pro-environmental behavior.

The remainder of this paper is organized as follows. Section 2 reviews the relevant literature.
Section 3 provides a description of the data, the variables and the empirical method. Section 4 presents
the results of a descriptive analysis and a structural equation model. Section 5 concludes with possible
policy implications for sustainable urban and regional development as along with policy development
to mitigate the adverse effects of climate change.

2. Literature Review

Although climate change is a gradual, long-term process that is difficult to observe on a daily
basis, its adverse impacts may take various forms. For example, in the past three decades, extreme
weather events such as floods, cyclones, long dry spells and brushfires have become more frequent and
have increased in scale. In the future, the risk of disaster is expected to spread to less disaster-prone
regions [1,11]. There has been a substantial amount of research on the potential impact of climate
change [12,13]. Additionally, there has been a growing literature on policy implementation to deter
and mitigate the negative externalities of climate change. More specifically, public perceptions of
environmental issues and the public’s level of concern have been found to be an important determinant
of the effectiveness of climate change-related policies [6]. However, despite researchers’ and policy
makers’ emphasis of the importance of climate change, the level of public concern is not equally
heightened throughout the world [14].

Environmental sociologists suggest that people might not engage in environmentally friendly
actions because they have an insufficient understanding of the impact of their actions on environmental
sustainability and climate change. Several empirical studies have found that the past experience of
adverse climate phenomena can influence levels of knowledge and attitudes related to climate change
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and other environmental issues [15–17]. However, Whitmarsh [5] has found the opposite empirical
result, that is, flood victims and non-victims have the same level of understanding of climate change.
Nevertheless, the environmental knowledge and attitudes are important in sustainable city planning.

Although there is mixed evidence for the relationship between negative shock and knowledge of
climate change, the results are relatively more consistent for behavioral changes that are accompanied
by climate change-related disasters. People who have a better awareness of climate change and/or
have had negative experiences caused by the adverse impact of climate change show a greater concern
for environmental issues and tend to alter their behavior [3,18]. Spence et al. [3] have used data
from the United Kingdom, showing that people who have experienced floods are more likely to
engage in energy-saving activities than their counterparts. Similarly, Niles et al. [19] have found that
farmers’ adaptation behavior is heavily influenced by limiting factors such as the lack of water in dry
areas. However, behavioral change is limited by financial incentives. For example, people tend to
choose energy-efficient items only if the payback time is short compared to that of non-energy-efficient
items [9].

In addition to the impact of experiencing climate change-related negative shocks, public
perception and environmentally friendly behaviors are affected by geo-specific factors and
sociodemographic factors that are often related. As highlighted in Chen et al. [10] and McFarlane
and Boxall [20], individual characteristics such as age, gender, level of education and income are key
determinants of pro-environmental behavior. Researchers have found robust evidence that females
have a greater concern about the environment than men and that they tend to be more involved
in pro-environmental activities [21–23]. Furthermore, empirical evidence indicates that younger,
more educated people are more concerned about the environment [24,25].

In terms of other socioeconomic characteristics, Carrico et al. [24] and Rickard et al. [22] suggest
that political ideology is an important factor that may explain variations in the degree of concern
about climate change. Rickard et al. [22] also find that public climate change engagement varies with
geographical location. Exploring spatial differences, Chen et al. [10] provide evidence that Chinese
people who live in large cities are more concerned about the environment than are people who live in
smaller cities. This result may be induced by the lack of economic alternatives in smaller economies,
which can heighten resource degradation, particularly in the developing world.

The influence of place attachment on pro-environmental behavior has also received important
attention in the literature. The place attachment can be due to the attachment of natural factors
and social factors [26]. Nevertheless, the satisfaction of the neighborhood may influence on
individual’s behavior. Analyzing survey data collected from national park visitors in Australia,
Ramkissoon, Smith and Weiler [27] conclude that both place attachment and place satisfaction impact
on pro-environmental behavior. Furthermore, the rural community behave similarly; their place
attachment positively influences on environmental behavior [28].

The neighborhood and human link may enhance when humans are happy with the neighborhood
condition. Subjective wellbeing or residents’ happiness indicates the sustainable development as
people move towards more livable areas. In fact, better social and environmental factors are the key
determinants of subjective wellbeing. Research shows across Europe cities infrastructure facilities,
cultural facilities, air quality as well as social security enhance the happiness [29]. However, little
empirical evidence is available on the impact of such factors on environmental behavior.

In summary, the existing research suggests that personal experience of environmental risks can
induce behavioral change, which can in turn reduce the negative externalities of climate change.
Moreover, public perception and behavior are affected by demographic factors such as age, education,
gender, income, and political orientation, along with geographical factors such as the urbanization
level and city structures. The empirical evidence highlights the importance of place attachment
in environmental responsible behavior. Nevertheless, sustainable city planning aims at improving
quality of life in which public perception on environmental and social factors such as neighborhood,
infrastructure, safety and inequality receive important status [30]. In the existing literature, techniques
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such as mediation analysis [3,19] and logit regression [10] have been used to establish causality between
personal perceptions and characteristics and pro-environmental behaviors. Moreover, given that
most of the literature on this topic is limited to developed countries, we extended the scope of our
study to developing countries and investigated the variation in the factors that affect engagement in
pro-environmental behavior.

3. Study Area, Data Collection and Analysis

Mumbai is India’s second-largest city and is the capital city of Maharashtra. The estimated
population of metropolitan Mumbai is approximately 13.7 million people, with a population density
of 21,880/square km. As India’s financial center, Mumbai represents the country’s rapid economic
development: forty percent of Indian tax earners reside in Mumbai, and it is the home of half of
India’s international trade activities and its stock exchange [31]. Furthermore, average income is
comparatively higher in Mumbai, at almost double the Indian per capita gross domestic product
(GDP) [32]. Given the economic importance of the area, internal migration and high population growth
inevitably bring increased resource utilization. Despite Mumbai’s inherent resources and economic
importance of Mumbai, more than 50% of its residents live in slums. Moreover, because India is
a fast-growing nation and Mumbai is a fast-growing city, the extent of its environmental degradation
and pollution is inevitable. As Yedla [32] reports, Mumbai’s lack of sanitary facilities and clean water,
along with its air pollution and solid waste, are associated with its rapid economic development and
are becoming serious social issues. Given that Mumbai is an ideal location that could benefit from
advances in urban and regional planning, we selected it to test our hypothesis.

Mumbai’s public behavioral responses to climate and environment-related factors were collected
through a cross-sectional survey conducted in 2015 (see Figure 1 for the study area). We considered
the three strata of dwellers from the city, slums and adjacent rural areas to capture heterogeneity
of behavior. First, an internet survey was conducted and then a supplementary personal interview
survey was conducted to collect data from the adjacent rural areas. Through internet survey we could
collect 500 responses and then we conducted personal interview to collect another 1000 responses
for comparison purposes. (People responded through internet survey represent the rich residents in
Mumbai city area. However, 50% of residents who lives in slums and those who in rural areas cannot
capture through internet survey). For both surveys, we used similar questionnaires and collected
500 respondents from each subgroup (city, rural and slum) to present wider heterogeneity in our sample
(N = 1500). The sample for personal interview was drawn randomly. The questionnaire consists of the
respondents’ environment-related activities, knowledge of environmental factors, perception of the
availability of public resources, social factors and demographic factors. The respondents also answered
questions about individual characteristics such as age, education level, gender and marital status.
Involvement in pro-environmental activities was considered a dependent variable, whereas subjective
knowledge of environmental variables, cost of resource access, satisfaction of infrastructure facilities,
social factors and other demographic factors were considered independent variables. We examined
the indirect impact of satisfaction with infrastructure facilities given that such facilities mediate public
knowledge on climate change. Tables 1–3 report the types of questions that were asked and present the
constructed variables in more detail, as will be discussed in the next section. Other sociodemographic
variables (i.e., age, sex, income, and household size) and two dummies for area (slum and rural)
were included in the analysis because previous studies have found that gender, education and age
are determinants of pro-environmental behavior [10]. The causality of the constructed variables is
represented simply in Figure 2.
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Figure 1. Study area.

Figure 2. Empirical model.
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Table 1. Dependent variable—Engage in pro-environmental activities.

Variable
Question/Statement in the

Questionnaire Scale
% of Taken/Participate

Total City Rural Slum

ENACTRATI Please select all actions that you have taken/participate these days

(Engage with
pro-environmental

activities)

Recycling or sorting
garbage/reduction of garbage

1 if yes and 0
otherwise

34 52 33 18

Cleaning or gathering
garbage in your
neighborhood

59 44 66 67

Energy-saving actions (saving
electricity, fuel etc.) 61 69 62 53

Purchase of energy-saving
household products 46 49 50 39

Environmental action
organized by the government 10 23 4 3

Environmental action
organized by corporations 8 22 1 0

Environmental action
organization by international

organizations
5 13 2 1

Animal protection 16 31 11 5

Forest protection
(afforestation, regulating
illegal deforestation, etc.)

15 22 14 10

Table 2. Mediator variable.

Variable Question/Statement in the Questionnaire Scale

CONSENVT

Please select an option that appropriately describes your level of
knowledge of each of the following items.

Five scale points *

KNW1: Depletion of ozone layer
KNW2: Global warming

KNW3: Loss of biodiversity
KNW4: Air pollution

KNW5: Water pollution
KNW6: Sustainability of energy supply

KNW7: Protection of forest
KNW8: Environmental pollution/Conservation of nature nearby

(sea, mountain, river, lake, etc.)
KNW9: Climate change

KNW10: Natural disasters (typhoon, tsunami, earthquake, etc.)

Note: * five Likert scales are 1. Do not have any knowledge, 2. Not so knowledgeable, 3. Average, 4. Moderately
knowledgeable, 5. Very knowledgeable.

Table 3. Independent variables.

Variable
Question/Statement in the

Questionnaire or
Description

Scale Mean SD Min Max

COST
Perception of cost of

accessing resource (energy,
water, gas)

1: do not care to 6:
very expensive −0.00005 1.0003 −7.4 1.1

DIFICUL
Difficulties in accessing
listed items (gas leaks,

water outage, traffic etc.)

1 for yes, 0 otherwise
(6 listed items) 0.86067 0.3464 0 1

DISSATIS
Dissatisfaction with

facilities (gas, water supply,
community facilities etc.)

1 for yes, 0 otherwise
(11 listed items—A

composite variable was
developed)

−5.5 × 10−9 1 −1.7 1.6
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Table 3. Cont.

Variable
Question/Statement in the

Questionnaire or
Description

Scale Mean SD Min Max

LIVABLE Livability of neighborhood 1: not livable to 5:
very livable 4.40467 0.6752 1 5

COMMUNI Attachment to the
community

1: completely detached
to 5: completely attached 3.61200 1.0357 1 5

SAFETY Safety of the neighborhood 1: Very dangerous to 4:
very safe 3.30414 0.6556 1 4

EDUC Level of education
1: educated at least

through high school,
0 otherwise

0.68267 0.4656 0 1

GENDER Dummy variable for gender 1 for male, 0 otherwise 0.51867 0.4998 0 1

AGE Age of the respondent Continuous 36.83333 13.157 18 78

INCOME Income category 1: lower to 5:
upper income 2.99800 0.7373 1 5

HHSIZE Number of family members Continuous 4.86667 1.840 1 10

SLUM Do you live in slum 1: yes, 0: otherwise 0.33333 0.4716 0 1

RURAL Do you live in rural area 1: yes, 0: otherwise 0.33333 0.4716 0 1

INEQU
Perception of inequality in
local Subjective inequality

in the community

0: do not know to 5:
very large 4.18379 0.9322 0 5

ITEMS
Electronic items that you
have (a dummy variable

was created)

1; if above average,
0 otherwise 0.45067 0.2092 0 1

MARRY Are you married 1: yes, 0: otherwise 0.70733 0.4551 0 1

WHOPAY
Environmental conservation
cost is equally distributed

among all
1 for yes, 0 otherwise 0.28533 0.4517 0 1

A structural equation model (SEM) was developed to evaluate the direct and indirect impacts
of satisfactory levels of infrastructure facilities and social factors on pro-environmental behavior.
As Figure 2 illustrates, X1 and X2’s direct effect on Y is referred to as a direct effect; however, X1 also
has an effect on Y through M, which is referred to as an indirect effect. The causality of all Ys, Xs and
M can be analyzed through a maximum likelihood estimation (MLE) of the SEM. If the dependent
variable is Y, the independent variables are X1 and X2 and the mediating variable is M; a mediation
analysis for linear model can be written as follows:

Y = ∝1 +aX1 + β1X2 + ε1, (1)

M = ∝2 +bX1 + ε2, (2)

Y = ∝3 +cM + a1X1 + β2X2 + ε3, (3)

where ε error term and assumed Y and M are continuous variables.
Given the above notation, the direct effect represents ‘a1’ and its indirect effect is ‘a × b’ [33–35].

This can be interpreted as a one-unit change of X1 changes in Y by a1 and further changes in Y by ab as
a result of the effect of X1 on M (indirect effect). Thus, the indirect effect (I) and the total effect (t) of X1

on Y can be expressed as follows:
I = a × b, (4)

t = a1 + ab. (5)

Depending on the survey questions, the required variables were constructed using principal
component analysis (PCA), which is presented in the next section.
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4. Results

This section begins with the provision of descriptive statistics for our survey information and
construction of the required variables. First, the respondents were asked whether they engaged
in one or more listed environmental activities that demonstrate environmentally friendly behavior,
and a composite variable was constructed as the dependent variable (see, Table 1). We listed nine
statements in relation to waste management, energy saving and environmental protection. Nearly
half of the respondents engage in waste-management and energy-saving activities. In line with the
previous research [9], these activities provide people with direct short-term benefits. However, people’s
involvement in social activities to protect the environment is very low (5–10%); people who reside in
slums and rural areas are especially unlikely to be involved in social groups than are people who reside
in cities. Nearly 15% of respondents are concerned about protecting animals and the forest, although
the figure contains a larger share of city residents. Overall, with regard to the various sub-groups,
people who live in cities are more likely to be involved in pro-environmental activities than those who
live in slums or rural areas.

Many studies indicate environmental concern motivates public pro-environmental behavior [9]
and, therefore, knowledge of environmental variables was considered the main determinant.
The public’s environmental concern was judged through several questions and the participants were
asked about their level of knowledge of ten given environmental variables (Table 2). For instance,
participants were asked to provide their knowledge on depletion of ozone layer in five Likert scale.
Next, the desired variable (KWENVT) was created through factor analysis using PCA.

The stated average levels in response to the environmental perception-related question,
knowledge (self-evaluated) of environmental variability, are shown in Figure 3. On average, 25% of
the respondents’ perception is knowledgeable, whereas 10% participant’s perception is that they do
not have knowledge of the given ten statements. In contrast to perception of importance, more than
50% recognize that these environmental factors are important. In brief, the respondents’ knowledge of
advanced topics (i.e., ozone layer depletion, and bio diversity) is low, whereas they are very concerned
about day-to-day issues (i.e., water and energy). Overall, water pollution is the biggest concern (>50%),
whereas the majority of the respondents do not care about biodiversity. It implies that distance between
people and nature is widening in line with existing evidence [36]. Another reason may be the level of
education to think of complex issues.

Figure 3. Public perceptions of environmental knowledge. 1: do not have any knowledge to 5: very
knowledgeable. KNW1 to KNW10 refers to 1 to 10 statements in Table 2.

In line with the existing research, the perception of climate change is motivated by other factors
and thus far, studies on the experience of vulnerability in one’s living areas are common [3,21]. In this
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study, we assumed that the perception of climate change variables (KWENVT) is mediated by the
difficulties and conditions of access to public goods (i.e., water quality and energy supply) and other
social factors (i.e., safety and livability).

All other independent variables are presented in Table 3. The participants were asked their
perception of the cost of accessing facilities such as energy price, water price and gas prices and
ranked their perceptions from 1 (do not care) to 6 (very expensive). We constructed a composite
variable using PCA (COST). Difficulties in accessing public goods such as water and energy were listed,
and the participants were asked to select their opinion, resulting in the creation of a dummy variable
(DIFICUL); if a respondent experienced at least one of the problems from the listed six statements,
otherwise stating 1 and 0, he or she was tested for the direct and indirect impacts on their participation
in pro-environmental activities. Figure 4 shows that most of the respondents have both serious
resource-access problems and serious water-related problems (nearly 50% of respondents). Similarly,
dissatisfaction with the conditions of the supply of such services and the surrounding environment
was measured using 11 given criteria and derived a rate of dissatisfaction (DISSATIS) through PCA.
These two variables are proxies for the public perception of infrastructure facilities. Most of the
respondents are not satisfied with the level of water and electricity supply and are concerned about
environmental pollution (Figure 5).

Figure 4. Difficulties in accessing public goods.

Figure 5. Dissatisfaction with public goods.
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Livability (LIVABLE), attachment to the community (COMMUNI) and social safety (SAFETY)
were considered social variables that affect pro-environmental behavior and are associated with public
perceptions of the environment. These variables are measured based on public opinion, for example,
livability: the respondents were asked to select the appropriate number: 1 for not livable to 5 for very
livable. Of the respondents, 68% have completed at least a high school education, and they considered
that the level of education (EDUC: dummy variable) might have both a direct and an indirect impact
on their behavioral changes (see, Carrico et al., 2015). People also take less personal responsibility
for protecting the environment because they tend to consider it the government’s job, and thus we
included a question in Table 3 (WHOPAY), in which only 28% agreed with that statement.

Other key sociodemographic variables (i.e., age, sex, rural residence, and income) are also
considered in this analysis. In terms of demographic variables, 52% are male, the average age is
37 (minimum 18 to maximum 78) and the average household size is five (minimum 1 to maximum 10).

The reliability of validity of data was examined using Cronbach’s alpha test. The estimated
Cronbach’s alpha for variables constructed varies from 0.5804 to 0.6752 (Cronbach’s alpha
values: COST = 0.6398, DIFICUL = 0.6314, DISSATIS = 0.5981, LIVABLE = 0.6623, COMUNI = 0.6470,
SAFETY = 0.6641, EDUC = 0.6122, GENDER = 0.6699, AGE = 0.6555, INCOME = 0.6261, HHSIZE = 0.6387,
SLUM = 0.6752, RURAL = 0.5804, INEQU = 0.6504, ITEMS = 0.6156, MARRY = 0.6553, WHOPAY = 0.6495).
Since alpha value is greater than 0.5, the constructed data can be used for further analysis.

To test the causality of each variable, we developed the SEM, and the MLE results of the
model are reported in Table 4, in which column 2 presents the impact of selective variables on
involvement in pro-environmental activities, column 3 presents the impact of selective variables on
the mediator (concern about the environment) and finally, the calculated indirect effects are presented.
Environmental knowledge (KNENVT), which is our main explanatory variable, has a statistically
significant positive impact on pro-environmental behavior (coefficient = 0.108, p < 0.001). These results
are in line with results from the previous research [37] indicating that people who are relatively more
knowledgeable about the environment will engage in environmentally friendly behavior. This result
also implies the importance of environmental awareness programs to encourage environmentally
friendly behavior.

The price of resources, which is a popular economics instrument, was used for resource
management despite the fact that price is more inelastic. For instance, the price of water and electricity
can increase expectations of higher resource-use efficiency. In this study, we used the perception of the
cost of resource access (COST) as a determinant, which does have a significant impact on changing
respondents’ behavior (0.0554), along with an increase in climate change-related knowledge (0.0453).
The calculated total effect shows a significant positive effect on pro-environmental behavior (0.06029).

The subjective evaluation of conditions of infrastructure have a combined effect on behavior.
The difficulties experienced by the respondents in accessing resources such as water, electricity, and gas,
along with the condition of roads and paved areas, motivates them to engage in pro-environmental
behavior (0.259) while it increases their environmental knowledge (0.256) as respondents evaluated.
However, reported dissatisfaction with infrastructure facilities and social factors has a statistically
significant (at one percent) negative relationship with knowledge of the environment and a positive
relationship with pro-environmental activities, but overall (0.135) has a positive influence on
pro-environmental behavior (Table 4). These results are in line with the existing research on the
experience of climate change [3], which has found that when people experience difficulties, they tend
to change their behavior. Many studies have shown that extreme weather events influence the public
to behave in more environmentally friendly ways.

We also hypothesized that social distance or attachment can influence people’s behavior, which
was explored through several variables (LIVABLE, COMMUNI, SAFETY, INEQU and WHOPAY).
When people are happy with their neighborhood (LIVABLE and COMMUNI), they are more likely to
behave in environmentally friendly ways. Thus, social attachment can motivate people both to engage
in environmentally friendly behavior (0.0841) and to enhance their knowledge of environmental
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variability (0.364). Regardless of any inconsistencies (on ENACT and KWENVT), the total effect
of residing in a livable society can enhance pro-environmental activities. According to the results,
although social safety seems not to be an influence on pro-environmental behavior, a safe society is
indirectly important to behavioral change. The participants’ perception of inequality (INEQU) has
a significant impact on their behavior; when they suggest that inequality is high, they tend to engage
in fewer environmentally friendly activities (−0.144). It is possible that when inequality is higher,
people’s cooperative actions tend to decline [38]. Similarly, when people think that environmental
costs should be shared equally, they change their behavior positively.

Table 4. Maximum likelihood estimation (MLE) results.

Y (ENACT) Mediator (KWENVT) Indirect Effect on Y1 Total Effect on Y2

CONSTANT −0.581 * −1.317 ****
(−1.80) (−7.29)

KWENVT 0.108 ****
(4.2)

COST 0.0554 ** 0.0453 * 0.00489 0.06029
(1.98) (1.85)

DIFICUL 0.259 *** 0.256 **** 0.027648 0.286648
(2.67) (3.75)

DISSATIS 0.166 **** −0.287 **** −0.030996 0.135004
(4.03) (−10.91)

LIVABLE 0.122 *** −0.189 **** −0.020412 0.101588
(3.19) (−5.85)

COMMUNI 0.0841 **** 0.364 **** 0.039312 0.123412
(4.3) (17.91)

SAFETY 0.0361 0.105 *** 0.01134 0.01134
(1.0) (3.05)

EDUC 0.104 ** 0.391 **** 0.042228 0.146228
(2.35) (8.03)

GENDER 0.255 **
(2.0)

AGE −0.00161
(−0.69)

AGEGEN −0.00528 *
(−1.76)

MARRY 0.0358
(0.62)

INCOME 0.0794 *
(1.89)

HHSIZE 0.0141
(1.23)

ITEMSD 0.305 ****
(3.78)

INEQU −0.144 ***
(−3.19)

WHOPAY 0.142 **
(2.4)

SLUM −0.794 ****
(−7.53)

RURAL −0.761 ****
(−5.38)

N 1500
Log Likelihood −34,377

Z statistics in parentheses, Significant levels: * p < 0.1, ** p < 0.05, *** p < 0.01, **** p < 0.001. Bootstrap standard
errors (5000 replications) are in parenthesis Note: 1 and 2 calculated based on Equation (4) and (5).

In addition, education level both directly and indirectly motivates respondents to engage in
pro-environmental behavior (the coefficients are 0.104 and 0.391, respectively). Moreover, those who
use more resources tend to consider sustainability (ITEMSD) more often than their counterparts.
Of the other demographic variables, age, marital status and household size do not have a significant
impact on pro-environmental behavior. Contrary to the existing literature, this research found that
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males are more involved in environmental activities than females; however, the interaction variable
(AGE × GENDER) shows a negative impact, confirming that young females are more likely to be
involved in environmental activities [10].

This study also observes a significant demographic difference suggesting that people who live
in cities are more likely to behave in environmentally friendly ways than are those who reside in
slums and villages (see variable SLUMS and RURAL in Table 4). People who live in rural areas may
attribute a lower priority on environmental problems because they may have limited alternatives
for economic activities [10]. People who live in slum (SLUM) are unlikely to have more resources
(i.e., fewer ITEMSD) and they are less educated; thus, they may compare their social status and be less
concerned about environmental externalities.

5. Conclusions

The empirical results of this research have reasserted the importance of human factors in the
effort to confront the adverse impact of climate change and sustainable development. Using originally
collected survey data, we found that people’s perceptions of both the overall environment and their
living environments have robust effects on pro-environmental behavior. Particularly, we explored
the impact of range of socio-economic and neighborhood factors on enhancing their environmental
knowledge and environmental friendly behavior. This research emphasizes the fact that subjectively
evaluated higher environmental knowledge importantly impacts on people’s environmental behavior.
The level of education is an important determinant of enhanced environmental knowledge.

The results indicate that ensuring public safety and decreasing social inequality in communities
can motivate pro-environmental behavior. The subjectively evaluated social inequality has negative
impacts on people’s environmental responsibility. In fact, social safety may improve social attachment
which leads to improve their behavior. Another important finding of this research is the subjectively
evaluated condition of public goods on their environmental behavior. The results also imply that
improving living conditions through effective public goods provision can narrow the distance between
the public actions that are desired by policy makers to effectively tackle environmental problems and
people’s perceptions and motivation to engage in environmentally friendly behavior. People are more
motivated to make an effort to preserve an environment with which they are satisfied. In addition,
people are more likely to engage in positive actions (instead of merely taking from the system) if they
feel attachment and responsibility for their community. Importantly this research provides evidence
on spatial and community heterogeneity including three strata of the population that can be further
explored in future research. People who live in rural, urban and slums behave differently in terms of
environmental action.

Thus, to effectively cope with environmental problems, which are increasing in scale and
seriousness, especially in the developing countries, policy makers should expand their efforts to elevate
general living standards, which in turn will lead to environmentally friendly behavior. Furthermore, in
terms of policy implications, the direct and indirect impact of education level is noteworthy. The results
indicate that people with higher levels of education are more likely to engage in environmentally
friendly actions, a positive impact that is partially caused by an increase in the subjective evaluation of
their environmental knowledge, which also positively affects pro-environmental behavior. Education
remains the key to sustainable city planning, not only to promote economic activities but also for the
improvement and conservation of the environment.

It is important to note that this is the first attempt to investigate the public perception of
infrastructure facilities and social factors and the association of that perception with environmental
behavior, suggesting that infrastructure status reduces psychological distance. The elevated livability
is a key factor in planning sustainable cities [30]. It is also important to recognize the role that can
be played by a satisfactory level of infrastructure in promoting environmentally friendly behavior.
Furthermore, a livable and safe society is an important determinant of future climate-change policy.
In particular, this research discusses the structural factors that influence pro-environmental behavior
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and that can be renewed through better urban and regional planning. This research adds to the
growing literature on behavioral research in the field of climate change and provides evidence that
pro-environmental behavior can be motivated by providing better infrastructure and social security.

However, this research is not exempt of limitation, which can be considered in further research.
In designing this sort of field research in developing country, the heterogeneity of the population
need to be considered. We first collected data through online survey, but a supplementary survey
was conducted to capture the missing categories in the society. However, in future research a better
sampling procedure is important to capture the heterogeneity. The survey instrument should be used
to capture wider range of social attachments. We considered only one big city in the developing world,
but spatial heterogeneity can be explored in expanding this research.
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