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Abstract: This study aims to explain individual engagement in sustainable waste management 
behaviors (SWMBs) based on the application of protection motivation theory (PMT). SWMBs 
include waste avoidance, green purchasing behavior, reuse and recycle, and waste disposal 
behaviors. This study applies PMT to explore how individuals’ SWMBs are influenced by their 
perceived threats caused by environmental contamination from waste disposal and their perceived 
coping capability. The Bangkok metropolitan area was selected as a case study because it has faced 
serious waste management problems caused by massively increasing amounts of solid waste 
during the last ten years. Questionnaire surveys were conducted with 193 public and private 
officers residing in the city of Bangkok. The one-way analysis of variance (ANOVA) was performed 
to justify the effect of individual threat appraisal and coping appraisal on the engagement in 
SWMBs. The results demonstrated that respondents’ self-efficacy highly influenced all types of 
SWMBs. The perceived probability of being impacted from pollutants influenced all of the SWMBs 
except green purchasing behaviors. Response efficacy did not influence all SWMBs; however, the 
perceived severity of adverse consequences caused by pollutants highly influenced reuse and 
recycle behaviors. It could be suggested that PMT is well suited for investigating low-cost and 
simple SWMBs. It could also be suggested that different communication campaigns should be 
established to enhance citizens’ engagement in each type of SWMB. 
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1. Introduction 

Numerous cities throughout the world face environmental problems caused by massively 
increasing amounts of solid waste. Bangkok, the capital city of Thailand, is one of those cities. In 
1997, the average amount of waste recorded by the Bangkok Metropolitan Administration (BMA) 
was about 8,500 tons/day, double the amount of waste recorded in 1987, at 4,200 tons/day. Although 
BMA spent a tremendous amount of money dissolving this massive amount of waste, they were 
simultaneously forced to search for more sites for waste disposal. BMA put significant effort into 
solving this problem and the waste management issue was finally included in the Fifth Bangkok 
Development Plan (1997–2001) [1], where two main waste management strategies were emphasized. 
The first strategy was the Waste Minimization Project; its purpose was to reduce the amount of solid 
waste by encouraging residents to reduce and separate waste before disposal [2]. The second 
strategy, the Middle Term Disposal Plan (1997–2006), aimed to develop a waste disposal system. 
Although the strategies were widely implemented by all 50 districts, the outcomes were not 
extremely satisfactory. This was evidenced by the amount of waste in 2015, more than 10,000 
tons/day, and that was a combination of several different types of waste. Currently, the amount of 
waste is still steadily increasing and waste disposal in the landfills has caused both environmental 
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and health risks to residents. The city of Bangkok urgently needs to require effective solid waste 
management measures.  

The waste management behaviors of citizens can play an important role in solving waste 
management problems by minimizing the volume of solid waste and effectively eliminating waste 
without leaving any impact on the environment [3]. The concept of a waste hierarchy, which is 
widely used to explore effective solid waste management [4-6], suggests three main strategies for 
achieving sustainable waste management: avoidance, resource recovery, and disposal [3]. 
Avoidance, the highest priority, refers to action to minimize the volume of waste produced by 
individuals, the industrial sector, and/or public and private organizations. Individuals, for instance, 
should purchase environmentally friendly products or products that are produced from the fewest 
resources. If avoidance cannot be carried out, resource recovery practices are suggested. This means 
increasing the options for reuse, recycling, and reprocessing. Examples of reuse activities include 
double-sided printing, using single-sided paper for writing notes, and reusing plastic bags [7]. If 
neither waste minimization nor reuse can be performed, recycling waste should be considered. 
Several types of material, such as paper, glass, and plastic could be transformed into other usable 
products. In addition, energy recovery from waste is also proposed since it was found that waste 
could be used to generate fuel and energy through a waste incineration process [8]. However, some 
types of waste, particularly hazardous waste, are not easy to reuse and recycle. Therefore, the last 
priority, disposal, is suggested. Here, disposal includes all disposal options that are carried out 
based on the notion of environmental responsibility and avoidance of environmental impacts. 
Disposing of solid waste in a landfill is the least desirable strategy due to the high possibility of 
yielding environmental impacts [9]. Similar to the waste hierarchy of the US-EPA, the EU waste 
hierarchy suggests five possible ways to practice waste management: reduction, reuse, recycle, 
recovery, and disposal [10]. All of these strategies can be implemented at all levels, from the 
individual to the municipality level. 

Several theoretical perspectives were derived to investigate which factors determine citizens’ 
engagement in sustainable waste management behaviors. The theory of planned behaviors (TPB), 
initiatively proposed by Ajzen in 1991, explains that individuals’ pro-environmental behavior (PEB) 
is influenced by behavioral intention, which is based on three important factors: subjective norms, 
attitudes toward behaviors, and perceived behavioral control [11]. Stern proposed the Stern’s value 
belief norm (VBN) theory in 1999; it included the moral dimension of the human decision-making 
process and perceived environmental values [24]. The theory of interpersonal behavior (TIB) 
includes emotive and habitual perspectives. In this study, the protection motivation theory (PMT) 
[12,13] addressing another theoretical perspective of PEB is specifically investigated and discussed. 
Originally developed to predict people’s engagement in health risk prevention [13, 14], PMT 
proposes motivational factors that may influence individuals’ environmental attitudes and 
pro-environmental behaviors. Based on PMT, when confronted with environmental and health risks, 
individual decisions to engage in preventative actions are made based on perceived risk 
vulnerability and the severity of the adverse consequences on the one hand, alongside considering 
the potential to minimize those risks through response efficacy and self-efficacy on the other hand. 
In considering the environmental risks that are potentially generated during the process of waste 
disposal, it was found that leachate and gas derived from waste disposal in landfills could 
potentially cause diverse environmental and health impacts such as explosions, vegetable damage, 
odors, polluted ground water, and polluted air [15]. Therefore, it is possible that individuals’ 
perceived risks and the capacity to manage those risks will influence their decision to take part in 
waste management behaviors. 

This study aims to investigate citizens’ engagement in sustainable waste management 
behaviors, which include waste avoidance, green purchasing behaviors, reuse and recycle, and 
waste disposal behaviors. In addition, the study also investigates how perceived environmental 
risks caused by waste disposal and perceived capability to manage those risks influence citizens’ 
engagement in SWMB. Finally, the study proposes communication strategies that could promote 
SWMB. 
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2. Protection Motivation Theory and Conceptual Idea of the Study 

The protection motivation theory (PMT), first introduced by Rogers [12], proposes a conceptual 
framework to explain factors predicting risk preventative behaviors. PMT assumes that an 
individual’s decision to participate in risk preventative behaviors is made based on their motivation 
to protect themselves from threatening harm. People balance different risks and potential benefits. 
The decision is made based on the results of threat appraisal and coping appraisal [13]. Threat 
appraisal is a cognitive process that individuals use to estimate the risk that they face. It includes two 
important elements: assessment of the perceived severity of the threat and the perceived probability 
of receiving adverse impacts from the threat (vulnerability). Perceived severity of the threat means 
the degree of seriousness of an existing risk that is perceived by an individual. Perceived 
vulnerability means an individual’s perceptions of their susceptibility to the existing threatening 
events. Threat appraisal also includes the perception of the reward, which refers to perceived 
benefits of current practices (not engaging in risk preventative behaviors). It is assumed that higher 
perception of severity and vulnerability is likely to enhance individual motivation to perform risk 
preventative behavior, while higher perception of rewards from current practices will inhibit risk 
preventative behaviors. In addition to threat appraisal, coping appraisal, which refers to the 
estimation of an individual’s capacity to perform risk preventative behaviors, also influences the 
protection motivation. The coping appraisal includes self-efficacy and response efficacy. 
Self-efficacy is an individual’s perception of their capability to perform the behaviors. Response 
efficacy refers to the perceived effectiveness of the recommended risk preventative behaviors. 
Coping appraisal also considers the response cost, which is the cost of performing the recommended 
behavior [13]. A high cost of performing preventative behaviors might hinder people from being 
involved in recommended behaviors. The coping appraisal is the sum of the appraisals of the 
self-efficacy and the response efficacy minus the costs of performing the recommended preventive 
behavior. In sum, it can be concluded that the protection motivation is influenced by the outcome of 
the threat appraisal and the coping appraisal. PMT is primarily applied to explain people’s decision 
to partake in health risk mitigation behaviors [16, 17] and disaster prevention [18-20]. 

3. Conceptual Idea of the Study 

Since the waste disposal process potentially yields environmental and health risks [15], it is 
possible that an individual’s threat appraisal and coping appraisal, as indicated in PMT, will 
influence their engagement in waste management behaviors. Therefore, this study intends to prove 
whether PMT is applicable to explaining waste management behaviors. Four independent variables 
were developed and examined to ascertain whether they could predict the level of engagement in 
waste management behaviors. Two independent variables are related to threat appraisal: the first is 
the perceived severity of adverse consequences potentially caused by environmental impacts of 
waste disposal and the second is the perceived probability of receiving impacts from contaminated 
environments. Another two independent variables related to coping appraisal are self-efficacy and 
response efficacy. Investigations on the relationship between citizens’ engagement in waste 
management behaviors and these four variables are expected to provide the implications for the 
development of communication strategies that enhance citizens’ waste management practices. The 
proposed relationship between the dependent and the independent variables is shown in Figure 1. It 
is assumed that individuals who exhibit a high level of perceived risks and perceived self-capability 
would be more active to perform waste management behaviors. 
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Figure 1. Conceptual idea of the study 

4. Research Method 

In this study, the dependent variable was defined as citizens’ engagement in each type of waste 
hierarchy behaviors. These behaviors were divided into four categories: waste disposal, green 
purchasing, waste avoidance or reduction, and reuse and recycle behaviors (see Table 1). The 
literature review reveals that many scholars employ individual self-reports when developing 
questionnaire items. Numerous studies showed that a self-report is an effective tool for measuring 
actual environmental behavior [21, 22]. This study employed self-reports to collect data for 
measuring the dependent variable. Respondents were asked to indicate the frequency of their 
involvement in a list of waste management behaviors. The study developed a list of questions, 
adapted from Boer and Seydel [23], to measure the independent variables. Respondents were asked 
to indicate the degree of perceived severity of adverse consequences caused by environmental 
impacts of waste disposal, the perceived probability of receiving impacts from contaminated 
environments, the degree of self-capability to perform waste management behaviors, and the 
perceived capability of waste management behaviors to mitigate environmental impacts. The 
sample group for this study included 193 people who work in a public or private company and 
permanently live in the city of Bangkok. The respondents were asked to complete a questionnaire, 
either online or using a questionnaire sheet. The analyses of variances (ANOVA) were performed to 
inspect and analyze all of the collected data. The results demonstrate how each variable related to 
PMT influences citizens’ waste management behaviors. 

Table 1. Factors, variables, and development of questionnaire. 

Factors Variables Survey questions Response 
categories 

Level of 
engagement in 
hierarchy 
waste 
management 
behaviors 

-Waste disposal 
behaviors 

How often do you separate waste into the proper categories before 
throwing it away in bins?  

1 = No 
involvement 
5 = Regular 
involvement 

Have you ever thrown the liquid from a container away before throwing 
the container away? 

-Green purchasing 
behaviors 

Have you avoided buying food packaged in foam containers? 
During the past year, how often have you purchased environmentally 
friendly products, such as organic products, biodegradable detergents, 
and returnable containers? 

-Waste avoidance  
behaviors 

How often do you use a cotton bag instead of plastic bags? 
Have you ever refused to receive a plastic bag when you buy a few items? 
Have you used a reusable instead of a single use container? 

-Reuse and recycle 
behaviors 

How often do you reuse or recycle things such as plastic bags and bottles? 
Have you ever done double-sided printing and used single-sided paper 
for writing notes? 

Threat 
Appraisal 

-Perceived severity of 
adverse consequences 
caused by 
environmental 
contamination 

How severely can environmental pollutants caused by waste disposal 
affect humans?  
 1 = Low 

4 = Very high 
-Perceived probability 
of receiving impacts 
from contaminated 

What is the possibility that pollutants will impact you?  
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5. Results 

5.1. Characteristics of Respondents 

The socio-demographic characteristics of the respondents are depicted in Table 2. The number 
of female respondents was higher than that of male respondents, at 64.2% and 35.8%, respectively. 
The average age of the respondents was 30.5 years old. The survey results showed that most of the 
participants, more than 40%, had an average income of between 15,000 and 30,000 Baht. This amount 
coincides with a standard income for a person holding a bachelor’s degree. The percentage of 
respondents with an average income of between 30,001 and 50,000 Baht, which was considered as a 
high income, was almost 25%; whereas, only 6.2% had a low income, less than 10,000 Baht. The 
majority of the participants, approximately 59%, worked with a private company, and 36.8% worked 
with a public organization. As to the respondents’ education level, almost 60% of the participants 
have a bachelor’s degree and 37.8% have a master’s degree. The average period of time living in 
Bangkok was 18.5 years. 

Table 2. Socio-demographic characteristics of the respondents. 

Items Mean/N SD/(%) 
Gender 
   Male 69 35.8% 
   Female 124 64.2% 
Age 30.5 ±7.5 
Income (Baht) 
   less than 10,000 
   10,000–15,000 

12 
23 

6.2% 
11.9% 

   15,001–30,000 83 43.0% 
   30,001–50,000 48 24.9% 
   More than 50,000 27 14.0% 
Career 
   Private Company 114 59.1% 
   Public Organization 71 36.8% 
   Public-Private 
Company 

8 4.1% 

Period of Time Living in 
BKK 

18.5 ±11.9 

Education Level 
   High School 15 7.8% 
   Bachelor’s 94 48.7% 
   Master’s 73 37.8% 
   Doctorate 11 5.7% 
Notes: N = 193 

5.2. Influence of Threat Appraisal and Coping Appraisal on Respondents’ Engagement in SWMBs 

One-way ANOVA analyses were performed to test whether respondents who exhibited a 
different level of perceived response efficacy, self-efficacy, severity of adverse consequences, and 
vulnerability relatively reported a significantly different level of engagement in SWMB. Considering 
the effect of perceived response efficacy on the level of engagement in SWMBs, the tests of 
homogeneity of variances were performed first. These showed equal variances across groups (sig > 
0.05) in all types of SWMBs, except green purchasing behaviors, which had unequal variances across 
groups (sig ≤ 0.05) (see Table 3). With the green purchasing behaviors, the results of Welch’s t-test 

environments 

Coping 
Appraisal 

-Self-efficacy Is it possible that you will be able to significantly change your behaviors 
into sustainable waste management behaviors? 1 = Low 

4 = Very high 
-Response efficacy Do you think a single person’s actions can contribute to the improvement 

of environmental quality? 
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were used instead of the regular ANOVA test. These results showed that the levels of engagement in 
green purchasing behaviors did not significantly differ among respondents exhibiting different 
degrees of response efficacy, F (3, 63.086) = 1.949, p = 0.131. For the other types of SWMBs, the results 
of the ANOVA tests also revealed no significant difference in the level of engagement in SWMBs 
among respondents who exhibited a different degree of perceived response efficacy. 

Considering the effect of self-efficacy on the level of engagement in SWMBs, the test of 
homogeneity of variances showed equal variances across groups (sig = 0.001) in all types of SWMBs. 
The results of the ANOVA tests were therefore used; these results revealed that there was a 
significant effect of self-efficacy on the level of engagement in all types of SWMBs. Clearly, 
self-efficacy has a significant effect on the level of engagement in waste disposal behaviors, F (3, 189) 
= 9.09, p = 0.000. Post hoc comparisons using the LSD indicated that the mean score of the 
engagement in waste disposal behaviors for high and very high perceived self-efficacy was 
significantly higher than for moderate and low self-efficacy. However, the mean score for low 
perceived self-efficacy did not differ significantly from that of moderate self-efficacy, and the mean 
score for high perceived self-efficacy did not differ significantly from that of very high self-efficacy. 
The level of self-efficacy also had a significant effect on green purchasing behaviors, F (3, 189) = 6.73, 
p = 0.000. The results of the post hoc test showed that the mean score of engagement in green 
purchasing behaviors for very high and high perceived self-efficacy was significantly higher than 
that of moderate and low perceived self-efficacy. Considering the effect of self-efficacy on the 
respondents’ reuse and recycle behaviors, according to the results of the ANOVA test, there was a 
significant effect of self-efficacy on the levels of engagement in reuse and recycle behaviors at P < 
0.05, F (3, 189) = 4.29. Post hoc comparisons indicated that only the mean score for high perceived 
self-efficacy was significantly higher than that of moderate self-efficacy. Other comparisons did not 
show a significant difference. Finally, self-efficacy also had a significant effect on the engagement in 
waste avoidance behaviors, F (3, 188) = 3.32, p = 0.021, and the result of the post hoc test indicated 
that the mean score for high perceived self-efficacy was significantly higher than that of moderate 
and low perceived self-efficacy. Other comparisons did not show statistically significant results. 

Table 3. Differences in means of SWMB engagement scores given by respondents who exhibited 
different levels of estimated coping capacity. 

SWMB Coping appraisal 
Response efficacy Self-efficacy 

N Mean SD Statistics N Mean SD Statistics 

Waste 
disposal 
behaviors 

Low 20 3.20 1.14 

Equal variances 
F = 0.82 

22 3.00 1.02 

Equal variances 
F = 9.09*** 

Moderate 89 3.36 .94 91 3.15 .90 
High 42 3.57 .83 56 3.82 .79 
Very high 42 3.42 .97 24 3.73 .94 
Total 193 3.40 .94 193 3.40 .94 

Green 
purchasing 
behaviors 

Low 20 3.25 1.06 
Unequal 
variances 
F = 1.95 

22 3.11 1.02 

Equal variances 
F = 6.73*** 

Moderate 89 3.31 .76 91 3.25 .75 
High 42 3.57 .66 56 3.60 .81 
Very high 42 3.60 .97 24 3.94 .71 
Total 193 3.42 .83 193 3.42 .83 

Reuse and 
recycle 
behaviors 

Low 20 3.98 .87 

Equal variances 
F = 1.87 

22 3.93 .89 

Equal variances 
F = 4.29*** 

Moderate 89 3.92 .88 91 3.85 .85 
High 42 4.13 .77 56 4.33 .77 
Very high 42 4.27 .86 24 4.23 .90 
Total 193 4.05 .86 193 4.05 .86 

Waste 
avoidance 
behaviors 

Low 20 3.43 .97 

Equal variances 
F = 0.78 

22 3.03 .76 

Equal variances 
F = 3.32** 

Moderate 89 3.26 .69 91 3.20 .80 
High 42 3.22 .80 55 3.53 .72 
Very high 41 3.44 .94 24 3.49 .91 
Total 192 3.31 .80 192 3.31 .80 

Notes: N = 193; *p < 0.1, **p < 0.05, ***p < 0.01. 
 
Since the tests of homogeneity of variances showed equal variances across groups (sig > 0.05) in 

all types of SWMBs (see Table 4), the results of the ANOVA analyses could be used for the effect of 
perceived severity on SWMBs. According to these results, there was a significant effect of perceived 
severity on the levels of engagement in waste disposal behaviors (F (2, 190) = 2.80, p = 0.063) and 
reuse and recycle behaviors (F (2, 190) = 6.34, p = 0.002). Post hoc comparisons using the LSD test 
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indicated that the mean score of the level of engagement in waste disposal behaviors for moderate 
perceived severity was significantly lower than the high perceived severity. In addition, the mean 
score of the level of engagement in reuse and recycle behaviors for moderate perceived severity was 
significantly lower than very high perceived severity, whereas, there was not a significant difference 
between moderate and high perceived severity. Considering the effect of perceived vulnerability on 
SWMBs, the tests of homogeneity of variances showed equal variances across groups (sig > 0.05) in 
all types of SWMBs, except waste disposal behaviors. Therefore, the results of the Welch’s t-test were 
used instead of the regular ANOVA test; these results revealed no significant effect of perceived 
vulnerability on waste disposal behaviors. The results of the ANOVA tests revealed the significant 
effect of perceived vulnerability on the levels of engagement in reuse and recycle behaviors (F (3, 
189) = 3.45, p = 0.018) and waste avoidance behaviors (F (3, 188) = 2.95, p = 0.034). Post hoc 
comparisons using the LSD test indicated that the mean score of the level of engagement in reuse 
and recycle behaviors for low perceived vulnerability was significantly lower than high and very 
high perceived vulnerability, whereas, the mean score for the moderate perceived vulnerability was 
significantly lower than that of the very high perceived vulnerability. For the avoidance behaviors, 
post hoc comparisons indicate that the mean score for the low perceived vulnerability was 
significantly lower than the moderate, high, and very high perceived vulnerability, whereas, other 
comparisons did not show a significant difference. 

Table 4. Differences in means of SWMB engagement scores given by respondents who exhibited 
different levels of estimated threat. 

SWMB Threat appraisal 
Severity Vulnerability 

N Mean SD Statistics N Mean SD Statistics 

Waste 
disposal 
behaviors 

Low    

Equal variances 
F = 2.80* 

17 2.91 1.28 

Unequal variances 
F = 1.88 

Moderate 24 3.04 .87 55 3.29 0.67 
High 74 3.55 .81 78 3.53 0.97 
Very high 95 3.37 1.04 43 3.50 0.99 
Total 193 3.40 .94 193 3.40 0.94 

Green 
purchasing 
behaviors 

Low    

Equal variances 
F = 0.39 

17 3.12 0.78 

Equal variances 
F = 2.04 

Moderate 24 3.33 .82 55 3.35 0.72 
High 74 3.39 .81 78 3.42 0.84 
Very high 95 3.47 .86 43 3.65 0.93 
Total 193 3.42 .83 193 3.42 0.83 

Reuse and 
recycle 
behaviors 

Low    

Equal variances 
F = 6.34*** 

17 3.59 0.91 

Equal variances 
F = 3.45** 

Moderate 24 3.60 .87 55 3.94 0.88 
High 74 3.95 .83 78 4.08 0.85 
Very high 95 4.24 .83 43 4.31 0.77 
Total 193 4.05 .86 193 4.05 0.86 

Waste 
avoidance 
behaviors 

Low    

Equal variances 
F = 0.44 

17 2.86 0.83 

Equal variances 
F = 2.95** 

Moderate 24 3.17 .77 55 3.39 0.70 
High 73 3.32 .72 77 3.25 0.83 
Very high 95 3.34 .87 43 3.50 0.82 
Total 192 3.31 .80 192 3.31 0.80 

Notes: N = 193; *p < 0.1, **p < 0.05, ***p < 0.01. 

6. Discussions and Implications for the Development of Communication Campaigns 

This study considered that behavioral change is important to the reduction of waste 
management problems in cities. Protection motivation theory was employed to investigate whether 
threat appraisal and copping appraisal would effect SWMBs. According to the results of the 
one-way ANOVA analyses, respondents’ perceived response efficacy did not influence all types of 
SWMBs. On the contrary, perceived self-efficacy had a significant effect on all types of SWMBs. This 
implies that people will decide to perform SWMBs if they think that it is possible to perform them. 
This finding is in the line with the investigation result conducted by Tabernero and Hernandez [29] 
which found that self-efficacy was highly influenced people’s self-reported recycle behaviors. 
Self-efficacy was also found as a significant predictor of pro-environmental behaviors in many 
studies which applied the theory of planned behaviors (TPB) [30, 31]. Regarding the influence of 
threat appraisal on SWMBs, the result showed that not all types of SWMBS were influenced by 
perceived severity and vulnerability. It is noteworthy that green purchasing behaviors were not 
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significantly affected by either perceived severity or vulnerability. However, individual decisions to 
practice green purchasing might be dependent on other factors such as environmental attitudes, 
knowledge, and income level. This is because green purchasing practices sometimes cause 
additional expenditures and rely more on an individual’s general environmental awareness than the 
intention to protect themselves from environmental threats caused by waste disposal. Reuse and 
recycle behaviors were affected by both the respondents’ perceived severity and vulnerability. This 
finding is related to the results from other previous studies that also found the relationship between 
individual perceived environmental risks and pro-environmental behavior such as electric vehicle 
adoption [25-27]. For this study, it could be explained that reuse and recycle behaviors are simple 
well-known measures that could be practiced in general. Some types of behaviors such as 
double-sided printing and using single-sided paper for writing notes could also provide some 
economic benefits. When people feel that they are facing risks, they might first decide to perform the 
behavior that can be carried out simply and has no cost. People might feel that the severity of 
adverse consequences and their vulnerability would be minimized in practicing reuse and recycle 
behaviors. As found in the study of Homburg and Stolberg [28], the combination of perceived risks 
and self-efficacy could motivate people to engage in pro-environmental behaviors. The results of the 
statistical analyses also revealed the significant effect of perceived vulnerability on waste avoidance 
behaviors. Since waste avoidance is also a simple and no cost waste management behavior, the 
reason for explaining this effect is similar to reuse and recycle behaviors. In addition to being 
influenced by self-efficacy, waste disposal behaviors were affected by perceived severity. This is 
noteworthy because the nature of waste disposal behaviors potentially reduces environmental 
problems caused by ineffective waste disposal. Overall, it could be suggested that the protection 
motivation theory is well suited to the investigation of some types of SWMBs, particularly low-cost 
and simple waste management behaviors. 

Additionally, based on the findings of this study, communication campaigns for enhancing 
waste management behaviors could be suggested. Apparently, communicating information that 
could enhance people’ perceived self-efficacy might positively influence people’s engagement in all 
types of SWMBs. Those information might be, for instance, how to do waste separation or how to 
make use of solid waste. Communication of information relevant to severity of adverse 
consequences caused by environmental contamination that is generated from waste disposals also 
potentially enhance the motivation to engage in reuse and recycle behaviors and waste disposal 
behaviors, since the findings revealed that people’s perceived severity significantly effected those 
two types of SWMBs. This study also found that the difference in level of perceived vulnerability 
also significantly caused the different level of engagement in reuse and recycle behaviors and waste 
avoidance behaviors. Therefore, communicating information relevant to an individual’s perceived 
vulnerability to environmental contamination, such as types of health impairment caused by 
polluted air or water, might be able to enhance those two types of SWMBs as well. In conclusion, it 
could be stated that encouraging people to engage in each types of SWMBS requires different 
communication strategies. 

7. Conclusions  

This study applied the protection motivation theory (PMT) to investigate citizens’ engagement 
in sustainable waste management behaviors (SWMBs). Based on PMT, four factors, including 
perceived severity of catastrophic consequences of environmental pollutants caused by waste 
disposal processes, perceived probability of receiving impacts, perceived response efficacy, and 
self-efficacy, were investigated regarding their effect on citizens’ engagement in SWMBs—including 
waste avoidance, green purchasing behaviors, reuse and recycle, and waste disposal behaviors. The 
one-way analyses of variances (ANOVA) were performed, and the results revealed that perceived 
response efficacy did not influence all types of SWMBs. In contrast, perceived self-efficacy had a 
significant effect on all types of SWMBs. Perceived severity had a significant influence on waste 
disposal behaviors and reuse and recycle behaviors; whereas, perceived probability of receiving 
impacts or vulnerability had a significant effect on reuse and recycle behaviors and waste avoidance 
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behaviors. Based on the findings, this study suggested that PMT can be used to investigate some 
types of SWMBs and to promote the citizens’ practices of SWMBs, and that different communication 
campaigns should be developed based on citizens’ threat appraisal and coping appraisal. 
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