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Abstract 

The objectives of this study were a) to assess the public perception of plastic pollution in Malaysia and b) to 

understand the public perception outcomes from the point of view of FIKR (facet, insight, knowledge, and 

resilience) personality traits. The questionnaire study shows how the general population views plastic pollution 

changes as their understanding and knowledge of the problem increases. The way the general population views 

plastic pollution changes as their understanding and knowledge of the problem increases. Although there is still 

much to be made in altering consumer behaviour and decreasing plastic waste, it is clear that a growing number of 

individuals are seeing the detrimental impact of plastic pollution on the environment and are actively working to 

address it. Through continuous activism and education, there is optimism for a shift towards more sustainable 

behaviours and a purer, healthier planet for future generations. Collaboration among governments, communities, 

and individuals is vital to address this pressing issue and provide innovative solutions that will have a beneficial 

effect on the environment. It can be concluded that the public perception of plastic pollution is influenced by 

personality traits such as facet, insight, knowledge, and resilience. This, combined with access to accurate 

information and effective communication strategies, can help shape public perception towards a greater concern for 

plastic pollution and drive individuals towards sustainable actions and behaviours. 
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Introduction 

The plastic industry has been expanding globally due to the growing 

demand for plastic products in various sectors, including packaging, 

automotive, construction, and consumer goods. Plastic is an incredibly 

versatile synthetic material, with over 2 million plastic bags and bottles 

used daily in the packaging industry [1]. There is a widespread demand 

for plastics across various sectors, with the packaging industry leading at 

36%, followed by building and construction at 22%. The remaining 42% 

is utilized in other significant sectors like electronics, furniture, transport, 

agriculture, medical, toys, and more [1]. Moreover, the onset of the 

COVID-19 pandemic has led to a rise in the use of disposable plastics and 

personal protective equipment (PPE) like gloves and face masks, 

contributing to macro- and micro-plastic pollution [2]. For example, in 

February 2020, China witnessed a surge in face mask production to 116 

million per day, marking a twelvefold increase compared to the pre-

COVID-19 era [2].  

Malaysia is one of the leading nations globally in plastic production, with 

over 1300 plastic manufacturing companies in the country. Malaysia 

generates approximately 0.5–1.9 kg of municipal waste per capita per day, 

with plastic waste constituting the second-highest proportion at 24% 

among various waste categories [3-4]. The country heavily relies on 

landfill disposal and domestic incineration systems, leading to heightened 

plastic pollution that adversely affects the environment and human health. 

Additionally, Malaysia faces a challenge with its notably low recycling 

rate, which is insufficient to manage the substantial volume of plastic 

waste generated [4]. Even though plastics have become an omnipresent 

human-made commodity integral to various aspects of modern culture and 

daily routines, their widespread use, driven by the obvious benefits of 

durability and lightness, has become an issue of concern for Malaysia's 

environment and public health [5]. Plastic waste, littering, and 

unauthorized disposal of plastic debris are all common problems in 

Malaysia, putting strain on waste management systems and the overall 

ecosystem [5-12]. Plastic pollution has become a pressing global issue, 
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raising concerns about its impact on the environment, human health, and 

the economy [13-18]. The ubiquity of plastic debris and its interaction 

with marine wildlife through entanglement and ingestion is one of the 

most commonly reported impacts. Furthermore, the quantification and 

measurement of plastic pollution present challenges due to discrepancies 

in terminology, reporting units, and methodologies [19-22]. Additionally, 

the degradation of plastic items through weathering contributes to the 

fragmentation of plastics into microplastic pieces, which can be smaller 

than a grain of sand [23-30] The growth in Malaysia's population and swift 

industrial development since the post-independence period have led to an 

escalation in solid waste production [5]. There is an anticipated increase 

of at least 3 million tonnes in solid waste generation from 2015 to 2020 

[5]. In one study conducted by Chin et al. [4], they conducted a 

Knowledge, Attitude, and Practices (KAP) study to address plastic 

pollution. The research assessed Malaysians' understanding, attitudes, and 

behaviours regarding plastic pollution, revealing that respondents 

generally scored low in knowledge, high in attitude, and low in practice 

across various socio-demographic groups. Notably, older respondents 

were more likely to be aware of plastic pollution. The individuals with 

higher levels of education, especially those who studied environmental 

subjects, also exhibited a greater knowledge of plastic pollution [4].  Since 

there are limited studies on the public's perception of plastic waste, the 

objectives of this study were a) to assess the public's perception of plastic 

pollution in Malaysia and b) to understand the public's perception 

outcomes from the point of view of FIKR (facet, insight, knowledge, and 

resilience) personality traits. 

Methodology  

In conducting a scientific methodology survey, a structured approach was 

followed to gather data from a sample of 200 participants within the public 

domain. The survey instrument, consisting of carefully formulated 

questions, aimed to elicit specific information relevant to the research 

objectives. The survey link was disseminated through diverse social media 

platforms [31-32], including WhatsApp, Instagram, and another platform 

(designated as 'X') to ensure a representative sample. The data was 

collected from 21st October to 7th November 2023. The distribution 

process adhered to ethical considerations, ensuring informed consent and 

privacy protection. The survey design incorporated validated 

methodologies to enhance the reliability and validity of the responses. The 

collected data underwent systematic analysis, employing statistical tools 

to derive meaningful insights. Rigorous adherence to scientific principles 

throughout the survey process enhances the credibility and 

generalizability of the findings, contributing to the robustness of the 

research endeavour. 

Results 

Section A: Demographic Profile 

 
Figure 1: Pie chart of age range of respondents. 

From the 200 respondents, the highest percentage of respondents is from the age range of 21 to 30 years old. The lowest percentage of 

respondents are from the age group of 61 to 70 and above 70 years of age. 

 

 
Figure 2: Pie chart of genders of respondents 

From the above pie chart, more than half of the respondents are female respondents.  
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Figure 3: Pie chart of ethnicity of respondents 

From the pie chart, we can conclude that both Malays and Chinese almost reached half of the number of respondents.  

 

 
Figure 4: Pie chart of economic status of respondents 

 

Three of the economic statuses were categorised in the questionnaire and 62.5% of respondents were under the category of M40 status. 

 

 
Figure 5: Pie chart showing the education level of respondents 

 

The educational level of the respondents is the highest at bachelor level whereas the lowest number of respondents falls in the category of PhD 

level. 
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Figure 6: Pie chart showing the education background of respondents 

 

The highest number of respondents has a science background of education whereas others is the lowest percentage which is only 12% of the 

respondents. 

 
Figure 7: Pie chart showing the demographic living area of respondents 

Most of the respondents live in sub-urban areas with people living in the less populated area with 49.5% overall while 35.5% of the respondents 

living in the urban area. 

 

Section B: Opinion On Plastic Pollution  

 
Figure 8: Pie chart of respondents’ opinion whether plastic pollution is an environmental issue in Malaysia 

Most Malaysians are aware that plastic pollution is an environmental issue in Malaysia since Yes have the highest percentage with 97% which 

almost all respondents acknowledge the plastic pollution in Malaysia. 
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Figure 9: Bar chart showing the respondents’ answers on the cause of plastic pollution 

Most of the respondents agree that littering is the main cause of water pollution since it has the highest percentage of 77.5%. Industrial activities 

like manufacturing and packaging production where the plastic is generated got 113 votes.  

 
Figure 10: Pie chart showing the percentage of respondents’ answer on the severity of plastic pollution in Malaysia? 

 

More than half of the respondents voted that plastic pollution in Malaysia is somewhat polluted and causes harm to the community and 

environment while a tiny percentage of respondents are not sure about the condition of plastic pollution in Malaysia with 2%. 

Section C: Public Perception and Knowledge Towards Plastic Pollution Management in Malaysia 

 
Figure 11: Bar chart showing the respondents’ answer on the effects of plastic pollution 
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Most respondents chose that water pollution can give effect to the diversity of aquatic organism from fishes, amphibians, plants which are vital 

for the ecosystem with 77.5% while the do not cause any harm got 0 vote.  

 
Figure 12: Bar chart showing the stats of respondents’ opinion on which sector is the most affected by plastic pollution 

About 81% of respondents stated that our environment is the most affected by the plastic pollution and second most voted option is the wildlife 

aspect with 63.5%. 

 
Figure 13: Bar chart showing the respondents’ knowledge that is the plastic pollution problem thoroughly solved by the authorities 

A total of 93 respondents voted fairly agreed that the authorities have been solving the plastic pollution issue while 9% strongly disagreed.  

 
Figure 14:  Bar chart showing the percentage of respondents’ answer whether the authorities need to enforce tighter rules and laws for 

better plastic waste and pollution management? 

Most of the respondents strongly agreed that the authorities need to implement a tighter rule since it has the highest percentage of 61%. 
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Figure 15: Bar chart showing the respondents’ answer whether the authorities should enforce plastic recycling as a compulsory act for 

every citizen? 

More than half respondents strongly agree that the government should force citizens to start plastic recycling as a daily routine since it has the 

highest percentage of 53% while 9 respondents strongly disagree. 

 
Figure 16: Bar chart showing the percentage of respondents’ opinion that the plastic pollution problem rises due to the increase of 

population and industrial activities? 

 

A total of 96 respondents strongly agreed that plastic pollution in Malaysia rises due to the increase of population and industrial activities since 

the demands for plastic are also increasing.  
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Figure 17: Bar chart showing the respondents’ opinion whether the society is responsible in playing a role to tackle plastic pollution 

management? 

 

More than half of respondents strongly agree with the statement that society is responsible for playing a role in resolving plastic pollution 

because it had 129 votes while 8 respondents strongly disagreed.  

 
Figure 18: Bar chart showing respondents’ opinion on whether Malaysia will be able to manage plastic pollution efficiently? 

A total of 73 respondents fairly agreed with that statement that Malaysia can manage the plastic pollution efficiently in the near future while 11 

respondents strongly disagreed with the statement. 
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Figure 19: Bar chart showing respondents’ opinion on is Malaysia the top 3 contributor of plastic pollution in the world? 

Most of the respondents agreed that Malaysia is the top 3 contributor of plastic pollution in the world but typically Malaysia is not the top 3 ranking 

because the primary contributor is the country with larger population and less developed waste management.  

Section D: Attitudes Towards Plastic Pollution Prevention   

 
Figure 20: Bar chart showing the respondents’ attitudes on plastic pollution is a issue that I need to be aware and concern of 

 

Most respondents agreed that they need to aware of the plastic pollution issue in Malaysia while 18 respondents did not agree that plastic pollution is 

not an issue that need to be acknowledge.   
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Figure 21: Bar chart showing respondents’ willingness to be able to contribute in reducing plastic waste pollution 

Most respondents believed that they would be able to contribute to reducing plastic waste pollution by starting to stop using plastic bags in daily 

use with 110 respondents who strongly agreed.  

 
Figure 22: Bar chart showing respondents’ responsibility senses that they can spread awareness about plastic pollution. 

A total of 110 respondents believed that they were obligated to spread awareness about the plastic pollution issue in the community of Malaysia 

regardless surrounding backlash or condition.  

 
Figure 23: Bar chart showing respondents’ history whether they have taken part in contributing in plastic pollution reduction or 

prevention. 

Most respondents have taken part in any sort of activities that can contribute in plastic pollution reduction and prevention which a total of 178 

respondents actively have taken part or responsibility.  
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Figure 24: Bar chart showing respondents’ willingness to stay updated on the current issue of plastic pollution in Malaysia 

Sixty-eight respondents fairly agreed to stay updated on the current issue of plastic pollution especially near housing area which this could be that 

there is a little to no media coverage on the daily update of the plastic pollution in every area.  

 
Figure 25: Bar chart showing respondents’ attitude that they can reduce plastic pollution by practicing recycling 

A total of 180 respondents stated that they are capable of reducing plastic pollution in the first step by practicing recycling materials like plastic 

or metal in the household.  
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Figure 26: Bar chart showing respondents’ concern about the impact of plastic pollution towards the ecosystem  

Most respondents are concerned about the impact of plastic pollution 

towards the ecosystem which it can harm our wildlife and natural habitat 

and also accumulation of microplastic in the soil and water because plastic 

is non-biodegradable. 

4. Discussion 

4.1 Demographic profile 

Most of the respondents ranged from 20 to 20 years old, which is 71.5%. 

Few respondents were recorded when the age range increased, as more 

young respondents were reached out from institutions, regardless of 

whether private or local.113 female and 87 male respondents were 

recorded, respectively. The majority of the respondents are Chinese 

(46.0%) and Malay (43.0%), respectively, while the remainder are Indians 

(4.5%) and other ethnicities (6.5%). Other ethnicities are comprised of 

indigenous people (orang asli) and foreign students or residents from 

different nations, such as Thailand, Morocco, and Brunei. Most of the 

respondents are derived from B40 economy status (62.5%), compared 

with M40 (29.5%) and T20 (5.0%). This study gained different economic 

status results compared with Hew et al. (2023), where in his study, B40 

comprised 43.7 %, and Sapawi et al. (2023), B40 =40.0%. About 85.0% 

of respondents have at least studied in university before. While others are 

categorized as respondents that at least achieved secondary studies and 

matriculation or equivalent. 63 % of respondents received a science-

related study background, such as physics, biology and chemistry. While 

almost 100 respondents stated that their living area is located in sub-urban 

areas. These demographics serve as a factor in order to determine the 

correlation with the respondents’ knowledge and perception of plastic 

pollution. 

4.2. Opinions on plastic pollution 

From the table, it is recorded that 97.0 % respondents rated plastic 

pollution as an environmental issue in Malaysia, while others rated as 

unsure and disagreed. Most of the respondents agree with the statement 

above as more plastic-polluted sites were observed and reported from time 

to time, where study from Fauziah et al (2015) reported that most marine 

plastic debris are accumulating at coastal areas at Kuala Terengganu. The 

findings is almost equivalent to a similar study from Hew et al (2023), 

stating that 97.4% of respondents rated water pollution as an occurring 

issue in Malaysia, Therefore, it could be concluded that environmental 

issues are a dilemma for Malaysia netizens. Among the respondents, the 

perceptions of the top three main causes of plastic pollution are 

respectively 77.5 %, 74.0%, 56.55% for “littering”, “Inadequate waste 

disposal and management” and “Industrial development”. Comparatively  

with other options of, “Urban and stormwater runoff” and “Sewerage 

outflow” which are correlated with natural causes, it receives less than 

50% of responds, suggesting that plastic pollution is always mainly caused 

by human activities. For instance, plastic items are disposed improperly 

by citizens, while plastic and chemical waste are discarded by industrial 

to land area and limnological ecosystems (Fauziah et al, 2015).  

Respondents have responded to several main effects of plastic pollution 

which are; destruction of aquatic systems (77.5%), unsafe and polluted 

water source (72.0%), health problems (68.0%), trigger further chemical 

pollution (50.0%) and degradation of soil quality (50.0%). The main effect 

of plastic pollution is further agreed by current studies from Horie et al 

(2022). They discovered that plasticizer pollution causes hormone 

disruption in Japanese medaka fish and will induce health problems by 

causing gills swelling and stunted growth. There may also be a risk for 

humans when consuming these polluted biotas. The same studies also 

showed that it leads to unsafe water sources as in Vietnam and India 

(Horie et al, 2022). Plastic pollution may also further lead to other 

chemical pollution, such as heavy metal pollution. None of the 

respondents view that Malaysia is not affected by plastic pollution, vice 

versa, most of the respondents (60%) rated that plastic pollution in 

Malaysia somewhat causes harm in agriculture (41.5%), wildlife (63.5%) 

and environmental aspects (81.0%). Microplastics are problematic as they 

could be absorbed in nanoplastics form in agricultural plants and animals. 

Subsequently, it would be accumulated in the food chain of the whole 

ecosystem (Tan et al, 2022). While only 27.0 % of respondents, rated that 

plastic pollution may cause an effect in socio-economy. As plastic wastes 

are accumulated, it might cause flash floods in rural or city areas, 

indirectly affecting social life and economic income (Ashizawa et al 

,2022). 

4.3. Public perceptions and knowledge towards plastic pollution 

management in Malaysia  

The average respondents do not agree thoroughly that the Department of 

Environment of Malaysia solves plastic pollution, or vice versa. The 

median rate is 3, which shows that respondents are neutral on this issue. 

In reality, Malaysia has developed a few national ministries for curbing 

plastic pollution, such as the National Solid Waste Management 

Department, the Ministry of Housing and Local Government and the 

Ministry of Environment and Water (2024). Nevertheless, the effort might 

not be seen tremendously as plastics are imported and exported in 

Malaysia more than in Japan, Hong Kong, the United States and Korea 

(Dominish et al., 2020). Besides, Port Klang in Selangor (Masseran et al., 

2023). and Ipoh in Perak are also at risk of developing into a dumping site 

for international waste, which leads to plastic pollution in Klang River 
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(Masseran et al., 2023). Most respondents agree that the authorities need 

to enforce much tighter rules and laws to achieve better plastic waste and 

pollution management. The current penal code, which is Akta Jalan, Parit 

dan Bangunan 1974 (Akta 133), needs to be revised as the law is far 

outdated and not strongly enforced, especially by the local authorities. 

Furthermore, the respondents strongly believe that the authorities should 

make plastic recycling compulsory for citizens.  

Next, the majority of the respondents solely agree that plastic pollution 

rose due to an increase in population and industrial activities. The response 

can be attributed to a report by Masseran et al. (2023)) where he reported 

that the rise of industrial activities in Port Klang had caused the rise in 

waste products produced in the area. Due to these factors, most 

respondents believe that society needs to play a vital role in tackling 

plastic pollution, and 129 respondents strongly agree with the suggestions. 

Due to the ineffectiveness in tackling the problem, most of the respondents 

have doubts about whether Malaysia will be able to tackle the problems. 

This shows that drastic action needs to be taken to restore public trust in 

our local government's ability to ensure the problem can be solved 

thoroughly.  

4.4. Attitudes towards plastic pollution Prevention  

In this section, respondents were tested to determine their attitude towards 

plastic pollution prevention. The respondents were analysed to determine 

whether they were aware of the problem and wanted to take action to 

prevent plastic pollution from continuously happening in their vicinity. 

From the questions provided to the respondents, the majority are aware 

and ready to act to ensure that plastic pollution can be successfully tackled. 

This indicates that with proper guidance and effort by the authorities, 

plastic pollution in Malaysia can be tackled, thus making Malaysia a 

leading country in managing plastic pollution.    

4.5. Understanding FIKR to the application of personality traits in 

public perception on plastic pollution 

Public perception on plastic pollution varies based on different personality 

traits of individuals. 

a) Facets 

Facets of personality such as empathy, environmental consciousness, and 

concerns for animal welfare can shape an individual's perception of plastic 

pollution. Individuals with a higher level of facet of conscientiousness are 

likely to be more aware of the detrimental effects of plastic pollution on 

marine wildlife and ecosystems, as well as the potential risks of plastic 

ingestion for human health.  Empathy, environmental consciousness, and 

concerns for animal welfare are significant facets of personality that shape 

individuals' perception of plastic pollution. People with higher levels of 

empathy and environmental consciousness tend to be more aware of the 

detrimental effects of plastic pollution on marine wildlife and ecosystems. 

They are often motivated to take action and support initiatives aimed at 

reducing plastic use and promoting proper waste management practices. 

These individuals are more likely to actively participate in beach clean-

ups or advocate for stricter regulations on plastic production and disposal. 

b) Insights 

Individuals who possess a high level of empathy and environmental 

consciousness are likely to be more aware of the detrimental effects of 

plastic pollution on marine wildlife and ecosystems. They may be more 

motivated to take action and support initiatives aimed at reducing plastic 

use and promoting proper waste management practices. For example, they 

may actively participate in beach clean-ups or advocate for stricter 

regulations on plastic production and disposal. These individuals may 

actively seek out information and stay informed about the issue of plastic 

pollution, including its causes, impacts, and potential solutions. 

c) Knowledge 

Individuals with a higher level of knowledge on the issue of plastic 

pollution, including its sources, impacts, and potential solutions, are more 

likely to be concerned about the problem and its consequences. They may 

have a deeper understanding of the negative effects of plastic pollution 

on marine species, such as entanglement and ingestion, as well as the 

potential risks of microplastic ingestion for human health. For instance, 

they may be aware that plastic debris can accumulate in the food chain, 

leading to the transfer of microplastics to seafood consumed by humans, 

thereby posing potential health risks. A comprehensive understanding of 

plastic pollution, including its sources, impacts, and potential solutions, 

is crucial in shaping public perception of the issue Moreover, knowledge 

plays a pivotal role in shaping public perception of plastic pollution. 

Individuals with a comprehensive understanding of the issue, including 

its sources, impacts, and potential solutions, are more likely to be 

concerned about the problem and its consequences. A deeper 

understanding of the negative effects of plastic pollution on marine 

species, as well as the potential risks of microplastic ingestion for human 

health, can significantly impact an individual's perception and drive them 

towards proactive measures to address the issue. 

d) Resilience 

Individuals who possess resilience as a personality trait may be more 

inclined to take action and persevere in the face of plastic pollution 

challenges. They may not be deterred by the complexity of the issue or the 

barriers to finding effective solutions, such as economic incentives for 

plastic use, inadequate waste management systems, or societal norms 

around single-use plastics. For example, they may actively seek out 

alternatives to single-use plastics in their daily lives, even if it requires 

extra effort or cost. These individuals may also be resilient in their efforts 

to raise awareness and advocate for change, even when faced with 

skepticism or resistance from others. Overall, the public perception of 

plastic pollution is likely to be influenced by a combination of these 

personality traits. Additionally, individuals who possess resilience as a 

personality trait may be more inclined to take action and persevere in the 

face of plastic pollution challenges. They may not be deterred by the 

complexity of the issue or the barriers to finding effective solutions, such 

as economic incentives for plastic use, inadequate waste management 

systems, or societal norms around single-use plastics. For example, they 

may actively seek out alternatives to single-use plastics in their daily lives, 

even if it requires extra effort or cost. These individuals may also be 

resilient in their efforts to raise awareness and advocate for change, even 

when faced with skepticism or resistance from others. Overall, the public 

perception of plastic pollution is likely to be influenced by a combination 

of these personality traits. The public perception of plastic pollution is a 

complex and multifaceted issue that is influenced by a combination of 

various personality traits. Understanding the relationship between 

personality traits and perceptions of plastic pollution is crucial for 

developing effective strategies to address this global challenge [13-16]. 

Overall, the public perception of plastic pollution is a result of the 

interplay of these personality traits, and addressing this issue requires a 

deep understanding of the diverse factors that influence public attitudes 

and behaviors. It is important to note that while there are individuals who 

are highly concerned and engaged in addressing plastic pollution, there 

may still be a significant portion of the population with limited awareness 

or understanding of the issue [17-20]. This lack of awareness can be 

addressed through education and awareness campaigns that emphasize the 

environmental and health impacts of plastic pollution, as well as the 

potential solutions available to individuals and communities. These 

campaigns should also highlight the collective responsibility of 

individuals, businesses, and governments in tackling plastic pollution and 

emphasize that everyone has a role to play in creating a sustainable and 

plastic-free future [21-25]. It is important to recognize that the impacts of 

plastic pollution are far-reaching, affecting not only the environment and 
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wildlife but also human health and the economy. From physical 

interactions with wildlife, such as entanglement and ingestion, to 

economic burdens such as clean-up expenses and lost tourism revenue, the 

consequences of plastic pollution are significant and demand proactive 

measures [26-28]. Efforts to address plastic pollution must involve a 

multi-faceted approach, encompassing individual actions, corporate 

responsibility, and governmental policies. By fostering a deeper 

understanding of the issue and its far-reaching impacts, and by promoting 

resilience and proactive engagement, we can work together to create a 

sustainable and plastic-free future for the benefit of our planet and all its 

inhabitants. It is important to recognize that the impacts of plastic 

pollution are far-reaching, affecting not only the environment and wildlife 

but also human health and the economy. Public perception on plastic 

pollution is strongly influenced by factors such as personal traits, access 

to accurate information, and effective communication strategies [27-30]. 

Conclusion 

In conclusion, public perception of plastic pollution evolves as awareness 

of the issue grows. Even while there is still more work to be done in 

changing consumer behaviour and reducing plastic waste, it is evident that 

more people are becoming aware of the harm plastic pollution causes to 

the environment and are taking action to overcome it. With ongoing 

campaigning and education, there is hope for a change toward more 

sustainable habits and a cleaner, healthier earth for future generations. 

Governments, communities, and individuals must work together to solve 

this urgent problem and develop ideas that will positively impact the 

environment. The public perception of plastic pollution is influenced by 

personality traits such as facet, insight, knowledge, and resilience. This, 

combined with access to accurate information and effective 

communication strategies, can help shape public perception towards a 

greater concern for plastic pollution and drive individuals towards 

sustainable actions and behaviours. Various factors, including the impacts 

of plastic pollution on the environment, human health, and the economy 

influence the public perception of plastic pollution. These impacts range 

from physical interactions with wildlife, such as entanglement and 

ingestion, to economic burdens, such as clean-up expenses and lost 

tourism revenue. 
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