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 Abstract - Enhancing demand side management is among the focus of Malaysia in its effort to pursue green 

growth throughout 2016 to 2020. Per capita waste disposal in the country is 0.3 to 1.2 kg and only a mere 

2% is recycled. There is huge potential for reducing solid wastes in the country through a more sustainable 

waste management approach such as reducing, recycling and proper disposal.  This paper explores the 

result of a quantitative study conducted via a survey questionnaire on 118 households around Klang Valley. 

Applying the protection motivation theory, an ordinary least squares regression is applied to data to 

determine the significant factors affecting waste management behavior of households. Several elements of 

waste management behavior are investigated, such as waste avoidance, green purchases and reuse and 

recycle behavior. Results of study show that coping and threat appraisal processes significantly affect waste 

disposal and reuse and recycle behavior. For green purchasing and waste avoidance behavior, they are 

affected by coping appraisal but not threat appraisal process.  The study suggests that if the government 

can promote the information on how severe contaminated environments can have on humans and their 

surroundings, it can lead to more responsible disposal of waste as well as can increase reuse and recycling 

activities of households. Apart from that, highlighting the positive impact an individual person’s action can 

bring to the environment may increase reuse and recycling, waste avoidance and disposal and green 

purchase activities of the society, particularly the households.  
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I.  Introduction 

 
Today's society faces a number of environmental issues, among which municipal solid waste (MSW) is of 

great concern. The world generates 2.01 billion tonnes of MSW every year, with approximately 33 percent is not 

managed sustainably; and by 2050, total waste generation in a number of regions of the world is expected to at  
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least double (Kaza et al., 2018). In 2016, 5 percent of global greenhouse gas emissions were contributed by solid 

untreated open landfills (Kaza et al., 2018). Enhancing demand side management is among the focus of Malaysia 

in its effort to pursue green growth throughout 2016 to 2020 (Ministry of Economic Affairs, 2015). For managing 

municipal waste, this means more  

sustainable consumption and waste management by consumers. The variety of wastes generated has contributed 

to various environmental problems including rising greenhouse gases and toxic leachate from landfills. Malaysian 

households produce 18,000 tons of household daily where daily per capita waste disposal is 0.8- 1.2 kg and only 

2.0% is recycled (Fauziah et al, 2004).   

The national solid waste management policy in Malaysia aims to establish a holistic and integrated solid 

waste management that protects public health and conserves the environment. This is to be done based on a waste 

management hierarchy that gives priority to waste reduction via reduce-reuse-recycle, waste treatment and final 

disposal (Ministry of Housing and Local Government, 2017). There is in fact huge potential for reducing solid 

wastes in the country through a more sustainable waste management approach such as reducing, recycling and 

proper disposal.   

Regarding the willingness to recycle, Teo (2016), revealed two distinct types of behaviors namely proactive 

and reactive behaviors where willingness to recycle differed across the two groups. The behavior of the proactive 

group was significantly influenced by recycling benefits and convenience to recycling facilities while only 

habitual recycling was significant for the reactive group. Another important factor that would enhance awareness 

on environmental conservation, as discovered by Ahmad et al (2020), is an application of green marketing concept 

where the eco-packaging and environmental advertisement significantly influenced consumer purchasing 

behavior. 

In addressing social problems such as waste management through research, the Protection Motivation Theory 

(PMT) is a suitable theoretical framework to utilize (Wescott et al, 2017). The PMT describes how individuals 

are motivated to react in a protective way towards a perceived threat (Rogers, 1975). The PMT has been applied 

in various studies, such as for predicting the adoption of protective technologies (Chenowich et al, 2009; Woon 

et al, 2005) and determining pro-environmental behavior such as waste and water management and recycling 

(Janmaimool, 2017; Liu et al, 2018).  In Janmaimool (2017), the PMT model applies the ordinary least squares 

regression to estimate the behavior.  

This study proposes a model that predicts sustainable waste management behaviors using the PMT. The 

behavior under study follows a hierarchy of sustainable waste management behavior -- waste avoidance, green 

purchases, reuse and recycle and waste disposal. While PMT has been used for many environmental studies, 

literature illustrating its use for predicting waste management behavior, especially for specific waste management 

behavior is scant. This study attempts to model such behavior for the Klang Valley area in Malaysia using the 

framework developed in Janmaimool (2017).  

 

II. Literature Review 

 
The protection motivation theory (PMT) was originally founded by Rogers (1975) to help understand fear 

appeals and how people cope with them.  This theory suggests that there are four factors that influence a person’s 

intentions to safeguard him from any harmful or threatening event. The factors are (i) the perceived severity of a 

threatening event, (ii) the perceived probability of the occurrence, or vulnerability, (iii) the efficacy of the 

recommended preventive behavior, and (iv) the perceived self-efficacy.  

Protection motivation arises from the threat appraisal and coping appraisal. The threat appraisal assesses the 

severity of the situation and the coping appraisal is how an individual responds to the situation.  The coping 

appraisal, which consists of response efficacy and self-efficacy, focuses on the adaptive responses. It determines 

the ability of a person to cope with a threat.  The PMT and its two components of threat appraisal and coping 

appraisal have been commonly applied mainly in health-related issues to study the behavior of people involved in 

unhealthy lifestyles such as smoking, drug abuse and alcoholism.  For instance, threat appraisal and coping 

appraisal were applied in a study on cancer survivors (McGinty et al., 2012), pandemic flu (Teasdale et al., 2012), 

athlete’ coping styles (Dias et al., 2012), treatment for infertility (Benyamini et al., 2004), healthy eating behavior 

(McKinley, 2009) and many other health-related problems including mental illness. 

Besides health-related studies, many researchers have also applied the PMT in other fields of study and it has 

proved to be effective.  For example, employing the PMT in the study of usage of illegal software, it was found 

that self-efficacy and response efficacy has a significant relationship with the behavioral intention of Generation 

Z’s intention to comply with educational software anti-piracy laws (Miraja et al., 2007).  This is also supported in  
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a tourism study by Wang et al. (2019), who found that both threat and coping appraisals can enhance travelers’ 

protection motivations, which in turn affect their actual behaviors.  There are also various other fields of study 

that employ the PMT (Martin et al., 2007; Burns et al., 2017; Ireland, 2011). 

The application of PMT in the study of environmental problems is equally significant.  There is a growing 

concern over many environmental problems especially on ozone depletion, greenhouse effect and global warming, 

deforestation, loss of biodiversity and disposal of waste.  For instance, PMT was used in predicting the American 

and Korean students’ intentions to engage in behaviors that can help mitigate climate change (Kim et al., 2013).  

The results indicate that one’s attitude toward the prevention of climate change, perceived severity of climate 

change, response efficacy, and self-efficacy regarding climate change prevention were significant predictors of 

one’s intentions to engage in pro-environmental behaviors.  The PMT was also applied in many other studies 

(Rainear & Christensen, 2017; Bockarjova & Steg, 2014; Lam, 2015; Cismaru, 2011; Horng, 2014). 

  In waste management, numerous studies with or without the application of PMT have been conducted with 

the final aim to create pro-environmental behaviors among individuals of all ages.  For example, a study by Xiao 

et al. (2017) found that the influencing factors behind public participation in waste management were poorly 

understood in China and that citizen knowledge and social motivation are the more influential factors than 

institutional factors.  Another study also found that structural contexts (eg. recycling system) as well as cultural 

factors influence the extent to which people engage in waste management (Mintz et al., 2019). 

Meanwhile, Janmaimool, (2017) has applied the PMT to examine individuals’ engagement in sustainable 

waste management behaviors (SWMBs). The SWMBs include waste avoidance, green purchasing, reuse and 

recycle, and waste disposal.  The study found that respondents’ self-efficacy could explain all types of SWMBs.  

Nevertheless, response efficacy was not a significant predictor of all behaviors.  People’s perceived severity of 

adverse consequences caused by pollutants could significantly explain their waste disposal and reuse and recycle 

behaviors, and the perceived probability of being impacted by pollutants could explain only reuse and recycling 

behaviors.   

In the Malaysian perspective, many studies have also been done in the waste management although the 

application of PMT is rather limited.  These studies include the challenges in waste management (Behzad et al., 

2011), waste minimization using composting (Bashir et al., 2018), waste management in construction industry 

(Begum et al. 2009) and many others.  Because the PMT is a useful framework to understand and predict what 

motivates people to change their behavior, it is applied in this study to predict sustainable waste management 

behaviors.  It is hoped that this study will provide scholars and policymakers with significant insights into 

promoting sustainable waste management. 

 

III. Study Methodology 

 

Research model and instruments 

 

This study proposes a model that predicts sustainable waste management behaviors using the PMT.  The 

behavior under study follows the hierarchy of sustainable waste management behavior: waste avoidance, green 

purchases, reuse and recycle and finally waste disposal and maintains the two main predictors of the PMT model 

– threat appraisal and coping appraisal. The overall and specific dependent variables under study are expected to 

show positive relationship with threat and coping appraisals.   

Information pertaining to threat appraisal, coping appraisal and the relevant environmental behavior in the 

PMT framework was obtained using quantitative approach. A survey questionnaire was set, in which statements 

are used to obtain responses for the dependent and independent variables. The study closely followed statement 

sets observed in Janmaipool (2017), which examined waste management behavior using PMT.  

The dependent variable is the engagement level in sustainable waste management behavior, which is 

represented by 4 types of behavior namely waste avoidance, green purchases, reuse and recycle and waste 

disposal. Each behavior is explained using 2 item questions with responses measured in 5-point Likert scale 

measurement from never to regularly. 

Independent variables are threat and coping appraisals. Threat appraisal is represented by perceived severity 

of adverse consequences of waste pollution and perceived probability of receiving impact from waste pollution. 

For threat appraisal, questions asked are "How severely can pollutants from wastes affect humans?” and “What is 

the possibility that pollutants will impact you?". Coping appraisal is measured for self-efficacy and response 

efficacy. For coping appraisal, questions asked are "Is it possible to change your behavior into sustainable waste 

management behavior?” and “Can a single person’s action contribute to better environmental quality?". All 

statements representing both appraisals require 5-point Likert scale responses from low to high.  
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 Data collected were analyzed for descriptive analysis and processed using linear regression. 

 

Survey and respondents 

 

In order to obtain data, a survey was administered via Google Form using a convenience sampling method. A 

total of 119 survey responses were collected during late 2019. Respondents are residing in Klang Valley. The 

respondents were largely well educated as 67% of the 119 respondents have college degrees and 35% have 

diplomas. Most of the respondents (76 respondents or 63.9%) were of age 24 or less. Around 20.2% were of age 

24 to 34 and the remaining were those between 35 to 64 years old. 

Respondents were categorized into several income groups based on the B40-M40-T20 categories set by the 

government. During the time of study, the B40 group were people in the population who had gross monthly 

income of less than RM3680, which was gross household earning of less than RM3860. A total of 62 people (or 

52.1%) of respondents fell into this category.  While 32.8% (or 39 respondents) earned gross household income 

between RM3860 and RM8319 (the M40 income group) and the remaining 15.1% of respondents were earning 

more than RM8320 (the T20 income group).  

In terms of where respondents reside, 55.6% of respondents were from urban areas, and the remaining were 

from suburban (27.7%) and rural (16%). This is a good approximation of the Klang Valley population as most 

of the Klang Valley areas are urban areas. In terms of religion which can loosely represent race, data is skewed 

towards the Malay samples as 94.1% are Muslims. Data is also skewed towards the female gender, as 79% of 

the respondents were females.  

 
IV. Regression outcome 

 
Multiple linear regression output shows that coping and threat appraisal play a role in determining sustainable 

waste management behavior of households. However, specific waste management practices are found to be related 

to specific types of appraisal.  

For instance, the ways households dispose of waste are significantly affected by both coping and threat 

appraisals. This means that households do regard environmental pollution as a threat to human health and they 

believe that actions of individuals can improve environmental quality. Table 2 shows the outcome of an OLS 

regression with goodness of fit measured by Adjusted R-squared of 0.334. This value of adjusted R-squared is 

reasonable given that the study uses a cross-sectional design. In table 2, coping and threat appraisals are both 

strongly significant in determining waste disposal behavior (with p-value = 0.004 for coping appraisal and p-vaue 

= 0.002 for threat appraisal.  

 

Table 2:  Predictors of waste disposal behavior 

 

  coeff sig R-

squared 

Adjusted R-

squared 

F-value F-sig DW VIF 

Coping appraisal 0.305 0.004      1.891 

Threat appraisal 0.326 0.002      1.891 

Constant 0.98 0.001       

Model summary     0.345 0.334 30.527 0.000 1.913   

         

 

Apart from waste disposal behavior, green purchasing behavior is found to be significantly affected by coping 

appraisal (p-value = 0.001). The green purchase questions asked relate to avoiding the purchase of food packaged 

in environmentally damaging packages. It also relates to purchasing environmentally friendly products such as 

organic products, biodegradable products and returnable containers and using safe carrier bags. The regression 

model (table 3) shows goodness of fit of R-square of 0.235, which is acceptable for a cross sectional study. Result 

shows that coping appraisal is strongly significant (at p-value = 0.01) in determining green purchase behavior. 

For instance, when one believes that he or she is able to allocate time and effort towards identifying and/or 

obtaining green products, it is very likely that they will make green purchase decisions. 
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Table 3:  Predictors of green purchase behavior 

 

  coeff sig R-square Adjusted 

R-square 

F-value F-sig DW VIF 

Coping appraisal 0.354 0.001      1.891 

Threat appraisal 0.103 0.295      1.891 

Constant 1.339 0.000       

Model summary     0.235 0.222 17.794 0.000 2.255   

         

 

Waste avoidance is another element being analyzed. It is found (table 4) that coping behavior is significant 

(p-value = 0.000) in determining waste avoidance behavior. Questions that relate to waste avoidance are refusing 

a plastic carrier bag during shopping and using reusable containers instead of single-use ones. It shows that when 

a person believes that households can make a difference in maintaining environmental quality through his or her 

actions, it can lead to waste avoidance. The waste avoidance model is acceptable with goodness of fit that is R-

square of 0.224.  

 

Table 4: Predictors of waste avoidance behavior 

 

  coeff sig R-

square 

Adjusted R-

square 

F-value F-sig DW VIF 

Coping appraisal 0.434 0.000      1.891 

Threat appraisal 0.047 0.668      1.891 

Constant 1.418 0.000       

Model summary     0.224 0.211 16.787 0.000 1.891   

 

Reuse and recycle is another component of sustainable waste management behavior. It is found (table 5) that 

both coping and threat appraisals are significant (at 99% significance level) in determining reuse and recycle 

behavior. Model has a good fit with an R-square value of 0.389. This indicates that in order to increase reuse and 

recycle of potential waste materials, households need to feel that pollutants caused by improperly disposed waste 

can affect human health. Reuse and recycling will also increase with the belief that individuals can contribute to 

improvement of environmental quality and the person can change his or her behavior to be more sustainable.  

 

Table 5: Predictors of reuse and recycle behavior 

 

  coeff sig R-

square 

Adjusted R-

square 

F-value F-sig DW VIF 

Coping appraisal 0.355 0.001      1.891 

Threat appraisal 0.345 0.001      1.891 

Constant 0.935 0.002       

 
Model summary     0.389 0.385 37.938 0.000 1.928   

 

Overall, it is found that coping and threat appraisals can affect reuse and recycle as well as waste disposal 

behavior. As for green purchases and waste avoidance behaviors, they are affected by coping appraisal and not 

threat appraisal. 
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V. Conclusion 

 

The study suggests that if the government can promote the information on how severe the impact of 

contaminated environments can have on humans and their surroundings, it can lead to more responsible disposal 

of waste as well as increase reuse and recycling activities of households. Apart from that, highlighting on the 

positive impact an individual person’s action can bring to the environment may increase reuse and recycling, 

encourage waste avoidance and better waste disposal as well as more green purchase activities of the society, 

particularly the households. 

 

Acknowledgments 

 

This paper was earlier presented at the 9th IIMS International Conference at Hanoi, Vietnam. The study was 

supported by the Faculty of Business Management (FBM), UiTM via Faculty Research Grant [Project code: 600-

IRMI 5/3DDF (FPP) (014/2019)]. 

 

References 

 

Ahmad, N., Ghazali, N., Abdullah, M. F., Nordin, R., Nasir, I. N. M., Farid, N. M. (2020). Green Marketing and 

its Effect on Consumers’ Purchase Behaviour: An Empirical Analysis. Journal of International Business, 

Economics and Entrepreneurship, 5(2), 46-55. 

Bashir, M. J. K., Tao, G. H., Abu Amr, S. S., & Tan, K. W. (2018). Public concerns and behaviors towards solid 

waste minimization using composting in Kampar district, Malaysia. Global NEST Journal, 20(2), 316-

323. 

Begum, R. A., Siwar, C., Pereira, J. J., & Jaafar, A. H. (2009). Attitude and behavioral factors in waste 

management in the construction industry of Malaysia. Resources, Conservation and Recycling, 53(6), 

321-328. 

Behzad, N., Ahmad, R., Saied, P., Elmira, S., & Bin, M. M. (2011). Challenges of solid waste management in 

Malaysia. Research Journal of Chemistry and Environment, 15(2), 597-600. 

Benyamini, Y., Gozlan, M., & Kokia, E. (2004). On the self-regulation of a health threat: Cognitions, coping, and 

emotions among women undergoing treatment for infertility. Cognitive Therapy and Research, 28(5), 

577-592. 

Bockarjova, M., & Steg, L. (2014). Can Protection Motivation Theory predict pro-environmental behavior? 

Explaining the adoption of electric vehicles in the Netherlands. Global environmental change, 28, 276-

288. 

Burns, A. J., Posey, C., Roberts, T. L., & Lowry, P. B. (2017). Examining the relationship of organizational 

insiders' psychological capital with information security threat and coping appraisals. Computers in 

Human Behavior, 68, 190-209. 

Chenoweth, T., Minch, R., & Gattiker, T. (2009, January). Application of protection motivation theory to adoption 

of protective technologies. In 2009 42nd Hawaii International Conference on System Sciences (pp. 1-

10). IEEE. 

Cismaru, M., Cismaru, R., Ono, T., & Nelson, K. (2011). “Act on climate change”: an application of protection 

motivation theory. Social Marketing Quarterly, 17(3), 62-84. 

Dias, C., Cruz, J. F., & Fonseca, A. M. (2012). The relationship between multidimensional competitive anxiety, 

cognitive threat appraisal, and coping strategies: A multi-sport study. International Journal of Sport and 

Exercise Psychology, 10(1), 52-65. 

Fauziah, S. H., Simon, C., & Agamuthu, P. (2004). Municipal solid waste management in Malaysia-Possibility of 

improvement. Malaysian Journal of Science, 23(2), 61-70. 

Horng, J. S., Hu, M. L. M., Teng, C. C. C., & Lin, L. (2014). Energy saving and carbon reduction behaviors in 

tourism–a perception study of Asian visitors from a protection motivation theory perspective. Asia 

Pacific Journal of Tourism Research, 19(6), 721-735. 

Ireland, J. L. (2011). The importance of coping, threat appraisal, and beliefs in understanding and responding to 

fear of victimization: Applications to a male prisoner sample. Law and human behavior, 35(4), 306-315. 

Janmaimool, P. (2017). Application of protection motivation theory to investigate sustainable waste management 

behaviors. Sustainability, 9(7), 1079. 

Kaza, S., Yao, L., Bhada-Tata, P. & Van Woerden, F. (2018). What a waste 2.0: A global snapshot of solid 

 waste management to 2050. World Bank Group: Washington DC. 



 

 

67                                                            Journal of International Business, Economics and Entrepreneurship 

                                                                                                            e-ISSN :2550-1429 Volume 6, (1) June 2021 
 

Kim, S., Jeong, S. H., & Hwang, Y. (2013). Predictors of pro-environmental behaviors of American and Korean 

students: The application of the theory of reasoned action and protection motivation theory. Science 

Communication, 35(2), 168-188. 

Lam, S. P. (2015). Predicting support of climate policies by using a protection motivation model. Climate 

policy, 15(3), 321-338. 

Liu, X., He, Y., Fu, H., Chen, B., Wang, M., & Wang, Z. (2018). How environmental protection motivation 

influences on residents’ recycled water reuse behaviors: A case study in Xi’an city. Water, 10(9), 1282. 

Martin, I. M., Bender, H., & Raish, C. (2007). What motivates individuals to protect themselves from risks: the 

case of wildland fires. Risk Analysis: An International Journal, 27(4), 887-900. 

McGinty, H. L., Goldenberg, J. L., & Jacobsen, P. B. (2012). Relationship of threat appraisal with coping appraisal 

to fear of cancer recurrence in breast cancer survivors. Psycho‐Oncology, 21(2), 203-210. 

McKinley, C. J. (2009). Investigating the influence of threat appraisals and social support on healthy eating 

behavior and drive for thinness. Health Communication, 24(8), 735-745. 

Ministry of Economic Affairs Malaysia. (2015) Eleventh Malaysia Plan: 2016-2020. Anchoring Growth on 

People. Economic Planning Unit, Ministry of Economic Affairs, Malaysia. Percetakan Nasional 

Malaysia Berhad: Kuala Lumpur.  

Ministry of Housing and Local Government Malaysia (Last updated 2017). Solid waste management policy. 

https://jpspn.kpkt.gov.my/index.php/pages/view/31. Retrieved online: 15 Mac 2021.  

Mintz, K. K., Henn, L., Park, J., & Kurman, J. (2019). What predicts household waste management behaviors? 

Culture and type of behavior as moderators. Resources, Conservation and Recycling, 145, 11-18. 

Miraja, B. A., Persada, S. F., Prasetyo, Y. T., Belgiawan, P. F., & Redi, A. P. (2019). Applying Protection 

Motivation Theory to Understand Generation Z Students Intention To Comply With Educational 

Software Anti Piracy Law. International Journal of Emerging Technologies in Learning (iJET), 14(18), 

39-52. 

Rainear, A. M., & Christensen, J. L. (2017). Protection motivation theory as an explanatory framework for 

proenvironmental behavioral intentions. Communication Research Reports, 34(3), 239-248 

Rippetoe, P. A., & Rogers, R. W. (1987). Effects of components of protection-motivation theory on adaptive and 

maladaptive coping with a health threat. Journal of personality and social psychology, 52(3), 596. 

Rogers, R. W. (1975). A protection motivation theory of fear appeals and attitude change. The journal of 

psychology, 91(1), 93-114. 

Teasdale, E., Yardley, L., Schlotz, W., & Michie, S. (2012). The importance of coping appraisal in behavioural 

responses to pandemic flu. British journal of health psychology, 17(1), 44-59. 

Teo, C.B.C. (2016). Recycling Behaviour of Malaysian Urban Households and Upcycling Prospects. Journal of 

International Business, Economics and Entrepreneurship, 1(1), 9-15. 

Westcott, R., Ronan, K., Bambrick, H., & Taylor, M. (2017). Expanding protection motivation theory: 

investigating an application to animal owners and emergency responders in bushfire emergencies. BMC 

psychology, 5(1), 13. 

Woon, I., Tan, G. W., & Low, R. (2005). A protection motivation theory approach to home wireless security. ICIS 

2005 proceedings, 31. 

Xiao, L., Zhang, G., Zhu, Y., & Lin, T. (2017). Promoting public participation in household waste management: 

A survey-based method and case study in Xiamen city, China. Journal of cleaner production, 144, 313-

322. 

 

 

 

 

 

 


