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Abstract  

  

The adoption of ELV (End-of-Life Vehicle) management policies holds excellent promise in 

Malaysia as a strategic response to the issue of abandoned vehicles. This qualitative study delves 

into the challenges and opportunities encountered in implementing sustainable ELV management 

in the country. Through semi-structured interviews and focused group discussions involving key 

stakeholders, such as experts, policymakers, industry representatives, and community members, 

this research identifies critical barriers obstructing the establishment of an efficient ELV 

management system. The findings underscore significant challenges stemming from the lack of a 

comprehensive legislative framework dedicated to ELV management and limited infrastructure 

for proper ELV collection and recycling, which hinder responsible waste management practices. 

Financial constraints and technological limitations further impede progress toward sustainable 

ELV management. Concurrently, improper ELV disposal practices and the escalating waste 

generation from the automotive industry present profound threats to Malaysia's environmental 

sustainability. Nonetheless, the study also highlights opportunities for improvement, including 

leveraging collaboration and knowledge exchange with developed nations and capitalizing on the 

rising market demand for recycled materials to drive resource recovery and circular economy 

practices. To overcome the identified challenges and capitalize on the opportunities, stakeholders 

must collaborate to establish an effective ELV management system, enhance public awareness, 

and enforce regulations. The study concludes by emphasizing the significance of strategic planning 

and investment in overcoming barriers and promoting sustainable ELV management practices in 

Malaysia, thereby contributing to a more environmentally conscious and sustainable automotive 

industry.  

 

Keywords: Challenges, ELV management, end-of-life vehicles, environmental sustainability, 

opportunities, recycling 
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Introduction  

 

The automotive industry's rapid expansion has undoubtedly revolutionized transportation and 

mobility on a global scale, providing unparalleled convenience to people's lives. However, with 

this growth comes an increasingly urgent environmental concern - the proper management of End-

of-Life Vehicles (ELVs) (Mamat et al., 2014; Petronijević et al., 2020). As vehicles approach their 

end-of-life stage, their responsible disposal and recycling become paramount to minimize 

ecological impact and efficiently utilize valuable resources. In Malaysia, a nation marked by 

burgeoning industrialization and a thriving automotive sector, establishing an effective ELV 

management system faces significant challenges (Shameem Ahmed & Shamsuddin Ahmed, 2014). 

With the rapid growth of Malaysia's automotive industry, the country witnesses an 

escalating number of ELVs reaching their end-of-life stage (Wang & Chen, 2011). ELVs 

encompass a diverse array of materials, including metals, plastics, glass, and hazardous substances, 

necessitating a holistic and environmentally conscious approach to their disposal. Mismanagement 

of ELVs can lead to far-reaching consequences, such as soil and water contamination, resource 

depletion, and adverse health effects on both humans and the ecosystem. Therefore, a well-

structured and efficient ELV management system must address these challenges and promote 

sustainable waste management practices (Arora et al., 2019; Chaabane et al., 2021; Go et al., 2010). 

Despite recognizing the significance of ELV management, Malaysia faces several barriers 

hindering its successful implementation (Wahab & Fadzil, 2014). A primary challenge is the lack 

of a comprehensive legislative framework dedicated explicitly to ELVs, resulting in unclear 

guidelines and roles among stakeholders. This lack of clarity impedes the establishment of an 

integrated ELV management system and hampers progress in meeting environmental goals. 

Furthermore, limited awareness and public engagement present significant hurdles in 

sustainable waste management. Active public participation is instrumental in driving responsible 

ELV disposal practices, and a lack of awareness can lead to a suboptimal response from the 

community. Moreover, the scarcity of adequate infrastructure and facilities poses a significant 

obstacle to handling and recycling ELVs efficiently. Establishing proper ELV collection centers, 

dismantling facilities, and recycling plants is pivotal to ensuring the environmentally responsible 

management of end-of-life vehicles (Harun et al., 2021). 

In addition, seamless collaboration among various stakeholders, including government 

bodies, automotive manufacturers, recycling industries, and the public, is critical in aligning efforts 

toward effective ELV management. The absence of robust coordination often results in fragmented 

approaches, hindering progress in achieving sustainable ELV disposal (Jawi et al., 2016; Mamat 

et al., 2015). Furthermore, informal and unregulated ELV disposal practices present a substantial 

challenge in managing ELVs sustainably. These practices contribute to environmental degradation 

and resource wastage, thwarting efforts to establish an efficient and eco-friendly ELV management 

system. Lastly, the lack of a centralized database for ELVs and related activities complicates 

monitoring and tracking ELV flows, which is essential for data-driven decision-making and 

effective policy formulation. 

This paper provides a comprehensive analysis of the current state of ELV management in 

Malaysia, shedding light on the barriers that impede its successful implementation. By identifying 

these challenges, this study aims to raise awareness and foster collaborative efforts among 

stakeholders to overcome obstacles and establish a comprehensive and sustainable ELV 

management system in Malaysia. Addressing the barriers through collective action and responsible 
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waste management practices will pave the way for a greener and more environmentally conscious 

automotive industry, contributing to Malaysia's journey towards a sustainable future. 

 

 

Literature review 

 

End-of-Life Vehicle (ELV) management in Malaysia 

 

The automotive industry's rapid growth in Malaysia has led to a significant increase in the number 

of End-of-Life Vehicles (ELVs) reaching their end-of-life stage. Effective ELV management is 

crucial to mitigate these discarded vehicles' environmental and health impacts and recover valuable 

resources. Various studies have explored the current state of ELV management in Malaysia, 

analyzing existing practices, identifying challenges, and highlighting potential solutions to 

improve the sustainability of ELV disposal and recycling in the country (Ali et al., 2023; Ismail et 

al., 2023). 

One critical aspect addressed in the literature is the need for a comprehensive legislative 

framework and policy initiatives dedicated to ELVs. Scholars have examined the existing 

regulations and policy initiatives related to ELVs, emphasizing the importance of stakeholder 

engagement to ensure the successful adoption of sustainable practices. However, challenges in 

implementing these policies have also been highlighted, calling for more effective coordination 

among relevant stakeholders (Sitinja et al., 2022). 

Another focus area in the literature is the environmental impact and health concerns 

associated with improper ELV disposal practices in Malaysia. Studies have analyzed soil and water 

contamination, air pollution, and the potential health risks to communities near informal dumping 

grounds. Understanding these impacts is critical in advocating for better ELV management 

strategies and creating awareness among stakeholders about the importance of responsible disposal 

(Sitinja et al., 2022). 

The lack of adequate infrastructure for ELV collection and recycling has been a recurring 

issue in Malaysia. Scholars have examined the challenges various stakeholders face, including 

government agencies, automotive manufacturers, and recycling industries, in establishing efficient 

and environmentally sound ELV management systems. Studies have also assessed the potential 

for setting up organized collection centers and dismantling facilities to streamline the ELV 

recycling process and enhance resource recovery. 

Extended Producer Responsibility (EPR) has been widely discussed as a potential solution 

for sustainable ELV management. Researchers have explored the implementation of EPR schemes 

in other countries and assessed their applicability in the Malaysian context. Additionally, studies 

have investigated the integration of ELV recycling into a circular economy framework, 

emphasizing the importance of resource recovery and waste reduction. 

Public awareness and active participation are crucial for successful ELV management. 

Scholars have examined public perceptions of ELV disposal practices, knowledge about recycling 

options, and willingness to engage in sustainable behaviors. Studies have proposed strategies to 

enhance public awareness campaigns and encourage responsible ELV disposal practices among 

vehicle owners (Chong et al., 2023; Wong et al., 2018). 

Technological advancements in ELV recycling have also been a focus of the literature. 

Researchers have explored innovative techniques, such as auto shredding, material separation, and 

chemical recycling, to maximize the value of ELV components and minimize waste. Evaluating 
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the feasibility and efficiency of these technologies is essential for shaping the future of ELV 

recycling in Malaysia. 

End-of-Life Vehicle (ELV) management in Malaysia underscores the significance of 

sustainable practices in addressing the growing environmental challenges that discarded vehicles 

pose. By understanding the existing legislative framework, ecological impacts, difficulties in 

collection and recycling, and potential solutions, stakeholders can develop a comprehensive 

strategy to improve ELV management practices in Malaysia. This review emphasizes the 

importance of stakeholder collaboration, public awareness, and technological advancements to 

transition towards a more sustainable and eco-friendlier ELV management system. 

 

Challenges in Implementing Sustainable ELV management in developing countries 

 

Implementing End-of-Life Vehicle (ELV) management in developing countries faces several 

barriers that hinder establishing effective and sustainable practices. These barriers can vary 

depending on the country's specific context and level of development. One of the primary barriers 

is the lack of a comprehensive legislative framework dedicated to ELV management. Developing 

countries may have inadequate or outdated regulations, making it challenging to address the 

complexities of ELV disposal and recycling. The absence of clear guidelines and policies can result 

in fragmented efforts and hinder the establishment an integrated ELV management system (Chong 

et al., 2022). 

Additionally, developing countries often lack the necessary infrastructure and facilities for 

proper ELV collection, dismantling, and recycling. The absence of organized collection centers 

and recycling facilities makes handling and recycling ELVs efficiently difficult. This lack of 

infrastructure contributes to informal and hazardous disposal practices, leading to environmental 

pollution and resource wastage. 

Moreover, implementing advanced technologies for ELV recycling may be limited in 

developing countries due to financial constraints and technological barriers. Lack of access to 

cutting-edge technologies can hinder the efficient recovery of valuable materials from ELVs and 

progress toward sustainable waste management (Arnold et al., 2021; Li et al., 2014). ELV 

management requires significant financial investment, which can challenge developing countries 

with limited resources. Establishing and maintaining an efficient ELV management system 

requires funding for infrastructure development, public awareness campaigns, and technological 

upgrades, which may strain the financial capacities of these countries (Ohno et al., 2017). 

In addition, public awareness about the importance of responsible ELV disposal and 

recycling may be low in developing countries. The lack of education and outreach efforts can result 

in low public participation in sustainable waste management practices, leading to increased 

informal dumping and improper disposal of ELVs. In some developing countries, the informal 

sector may play a significant role in ELV recycling. While this sector can contribute to resource 

recovery, it often operates without proper regulations and environmental standards, leading to 

health hazards and pollution. 

Effective ELV management requires collaboration and coordination among various 

stakeholders, including government agencies, automotive manufacturers, recycling industries, and 

the public. In developing countries, fragmented efforts and a lack of coordination among these 

entities can hinder progress toward a holistic and integrated ELV management system. Even if 

regulations exist, enforcement can be challenging in developing countries due to limited resources 
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and capacity (Sitinjak et al., 2006). Weak enforcement of existing rules can lead to non-compliance 

and improper ELV disposal practices. 

Addressing these barriers requires a multi-faceted approach involving stakeholder 

collaboration, capacity-building, public awareness campaigns, and access to technology and 

financial resources. Developing countries can learn from successful ELV management practices 

in other regions and adapt strategies to suit their specific contexts and challenges. By overcoming 

these barriers, developing countries can pave the way for sustainable and environmentally 

responsible ELV management practices that contribute to a greener and healthier future. 

 

 

Method and study area  

  

Research design 

 

The qualitative approach was employed to understand the challenges and barriers faced in 

implementing sustainable End-of-Life Vehicle (ELV) management in developing countries. This 

research design allowed for a comprehensive exploration of the complexities and nuances 

associated with ELV management, providing valuable insights into the perspectives and 

experiences of key stakeholders involved in the process. 

 

Data collection 

 

Data collection for this study involved semi-structured interviews and focus group discussions. 

Semi-structured interviews were conducted with relevant experts, policymakers, representatives 

from automotive industries, recycling companies, and governmental agencies engaged in ELV 

management. Focus group discussions were organized with community members and individuals 

directly impacted by ELV disposal and recycling practices. The data collected through interviews 

and focus group discussions facilitated a comprehensive understanding of the challenges from 

various perspectives. 

 

Sampling 

 

Purposive sampling was used to select participants with substantial knowledge and experience in 

ELV management in developing countries. The participants were selected based on their roles and 

expertise, ensuring diverse perspectives were represented in the study. Additionally, efforts were 

made to include participants from various regions to capture regional variations and unique 

challenges faced in different settings (see Table 1). 

 
Table 1.  Table of respondents 

 

Respondent ID Stakeholder category Role 

R001 Expert Environmentalist 

R002 Policymaker Government official 

R003 Industry representative Automotive manufacturer 

R004 Community member Local resident 

R005 Expert Waste management specialist 

R006 Policymaker Environmental agency official 

R007 Industry representative Scrap yard owner 
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R008 Community member Environmental NGO member 

R009 Expert Recycling technologist 

R010 Policymaker Local council member 

 

Data analysis 

 

Thematic analysis was utilized to analyze the qualitative data collected through interviews and 

focus group discussions. The data analysis process involved several stages, including 

familiarization with the data, generating initial codes, identifying themes, and refining the themes. 

The pieces were systematically organized and interpreted to extract meaningful insights regarding 

the barriers to sustainable ELV management in developing countries. 

 

Validity and reliability 

 

Various measures were implemented to ensure the study's validity and reliability. Firstly, 

triangulation was employed by utilizing multiple data sources, such as interviews and focus group 

discussions, to enhance the robustness of the findings. Secondly, member checking was conducted 

by presenting the preliminary results to some participants to verify the accuracy and credibility of 

the data. Furthermore, detailed descriptions and precise documentation of the research process 

were maintained to facilitate the transferability of the study findings to other contexts. 

 

Ethical considerations 

 

Ethical guidelines were strictly adhered to throughout the research process. Informed consent was 

obtained from all participants, ensuring their voluntary participation and confidentiality. 

Participants were assured of their right to withdraw from the study at any stage without any 

repercussions. Additionally, all data collected were securely stored and anonymized to protect the 

identity and privacy of the participants. 

 

  

Results and discussion  

 

The qualitative approach of semi-structured interviews and focus group discussions provided in-

depth insights into the challenges and barriers faced in implementing sustainable End-of-Life 

Vehicle (ELV) management in developing countries. Thematic analysis of the data collected from 

key stakeholders involved in ELV management revealed prominent themes that shed light on the 

complexities of the process and the obstacles encountered in managing ELVs responsibly. 

One primary challenge the participants highlighted was the inadequate legislative 

framework dedicated to ELV management. They emphasized the need for precise and up-to-date 

regulations to guide the proper disposal and recycling of ELVs. A respondent commented, "The 

lack of a comprehensive policy framework makes it difficult to address the increasing number of 

ELVs in our country. We need stronger regulations to ensure responsible management." 

Another significant barrier was the limited infrastructure and facilities for ELV collection, 

dismantling, and recycling. Participants pointed out the lack of organized collection centers and 

recycling facilities as a significant obstacle. One respondent stated, "We lack the necessary 

infrastructure to handle the growing volume of ELVs. This results in haphazard disposal practices 

and poses environmental risks." 
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Financial constraints emerged as a considerable hindrance to sustainable ELV 

management. Participants stressed the need for financial resources to implement advanced 

technologies and optimize resource recovery. A participant mentioned, "Investing in modern 

recycling technologies requires significant funding, often beyond our budget. Without adequate 

financial support, improving our recycling capabilities is challenging." 

Technological limitations were also a barrier, impacting the effective recovery of valuable 

materials from ELVs. Participants expressed the need for access to advanced recycling 

technologies to minimize waste generation. One respondent shared, "We lack the advanced 

equipment needed to efficiently extract valuable materials from ELVs. Embracing cutting-edge 

technologies would significantly enhance our recycling efforts." 

Public awareness and engagement were identified as crucial aspects of sustainable ELV 

management. Participants expressed concerns about the lack of public awareness regarding the 

environmental impact of improper ELV disposal. A respondent emphasized, "Many people are 

unaware of the adverse consequences of improper ELV disposal. We need targeted awareness 

campaigns to educate the public and promote responsible disposal practices." 

Additionally, the study revealed the need for improved coordination and collaboration 

among stakeholders involved in ELV management. Participants stressed the importance of 

seamless cooperation between government agencies, automotive manufacturers, recycling 

industries, and the informal sector. One respondent highlighted, "Efficient ELV management 

requires all stakeholders to work together. Collaborating with various entities will facilitate 

establishing a more integrated and effective system".   

 

Swot analysis for End-Of-Life Vehicle (ELV) management in Malaysia 

 

The SWOT analysis reveals critical points that significantly influence End-of-Life Vehicle (ELV) 

management prospects in developing countries. Firstly, the increasing awareness of environmental 

issues within the automotive industry is a strength, providing a foundation for sustainable ELV 

management efforts. This heightened consciousness opens doors to explore innovative solutions 

and garner support for responsible waste management practices. 

However, the lack of a comprehensive legislative framework and limited infrastructure are 

pressing weaknesses. Without clear regulations and guidelines, developing countries struggle to 

establish efficient ELV collection and recycling systems, hindering progress toward sustainable 

management practices. Financial constraints and technological limitations also pose significant 

barriers, impeding investments in advanced recycling technologies and optimizing resource 

recovery. 

Amidst these challenges, opportunities for improvement arise from collaboration and 

knowledge sharing with developed nations. Utilizing international support, developing countries 

can enhance their ELV management practices by adopting successful strategies and approaches 

from more advanced systems. Furthermore, the growing demand for recycled materials presents a 

valuable opportunity to promote resource recovery and embrace circular economy practices, which 

can lead to economic and environmental benefits. 

However, threats loom in the form of improper ELV disposal practices and escalating 

waste generation from the automotive industry. These practices contribute to environmental 

pollution, escalating the urgency to implement effective ELV management measures. Moreover, 

the lack of coordination among stakeholders poses a critical threat to successful implementation. 

Without seamless collaboration between government agencies, manufacturers, recycling 
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industries, and the informal sector, establishing an integrated and sustainable ELV management 

system remains challenging. Furthermore, limited enforcement of existing regulations undermines 

efforts to curb hazardous disposal practices and ensure compliance. 

SWOT analysis underscores the importance of addressing critical points in developing 

countries ELV management strategies (see Table 2). Leveraging the increasing environmental 

awareness and exploring technological advancements offers promising avenues for sustainable 

solutions. However, overcoming weaknesses related to legislative gaps and inadequate 

infrastructure while tackling financial and technical limitations requires strategic planning and 

investment. Collaborating with developed countries can offer valuable insights and opportunities 

for progress, and focusing on the growing demand for recycled materials presents a path to 

economic and environmental gains. To mitigate threats posed by improper disposal practices and 

lack of coordination, concerted efforts are necessary to enforce regulations and foster stakeholder 

cooperation. By acknowledging and acting upon these critical points, developing countries can 

pave the way for more efficient, environmentally responsible, and sustainable ELV management 

practices. 

 
Table 2. SWOT analysis 

 
Strengths Weaknesses 

Growing awareness of environmental issues and 

sustainability in the automotive industry 

Lack of comprehensive legislative framework 

dedicated to ELV management 

Potential for technological advancements in ELV 

recycling 

Limited infrastructure and facilities for proper ELV 

collection and recycling 

Emerging opportunities for resource recovery and 

circular economy practices 

Financial constraints in investing in advanced 

recycling technologies 

Increased public interest in responsible waste 

management practices 

Technological limitations inefficient resource recovery 

from ELVs 

Access to international support and knowledge sharing on 

sustainable waste management 

Insufficient public awareness and engagement in ELV 

disposal 

  

Opportunities Threats 

Potential for collaboration and knowledge exchange with 

developed countries 

Improper ELV disposal practices leading to 

environmental pollution 

Growing market demand for recycled materials Increased waste generation from the automotive 

industry 

Advancements in recycling technologies and material 

recovery processes 

Lack of coordination among stakeholders in ELV 

management 

Integration of ELV recycling into a circular economy 

framework 

Limited enforcement of existing regulations 

Policy incentives and funding support for sustainable 

waste management 

Limited financial and technological resources for ELV 

management 

 

 

Conclusion  

 

The study has provided valuable insights into End-of-Life Vehicle (ELV) management challenges 

and opportunities in developing countries. The SWOT analysis highlighted critical points that 

significantly impact the progress of sustainable ELV management practices. Developing countries 

have the advantage of a growing awareness of environmental issues in the automotive industry, 

which opens opportunities for implementing responsible waste management strategies. The 
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potential for technological advancements and resource recovery offers promising prospects for 

efficient ELV recycling. 

However, several barriers were identified, including lacking a comprehensive legislative 

framework and limited ELV collection and recycling infrastructure. Financial constraints and 

technological limitations further impede progress in achieving sustainable ELV management. The 

threats posed by improper ELV disposal practices and increasing waste generation underscore the 

urgency to address these challenges. Additionally, the lack of coordination among stakeholders 

and limited enforcement of regulations poses a significant obstacle to establishing an integrated 

and effective ELV management system. 

Despite these challenges, the study has identified several opportunities for improvement. 

Developing countries can leverage collaboration and knowledge sharing with developed nations 

to enhance their ELV management practices. Embracing the growing market demand for recycled 

materials can lead to economic and environmental benefits, encouraging resource recovery and 

circular economy practices. 

 

Limitations 

 

This study's findings are subject to limitations that should be considered when interpreting the 

results. Firstly, the research was conducted in a specific region, and the challenges and 

opportunities may vary in developing countries. Additionally, the qualitative approach focused on 

gaining insights from key stakeholders, but the perspectives of other relevant parties, such as 

consumers and informal sector workers, could further enrich the understanding of ELV 

management challenges. 

 

Future studies 

 

To build upon the current research, future studies could explore in-depth case studies of specific 

developing countries to understand their unique challenges better. Comparative studies between 

developing and developed countries may also provide valuable insights into successful ELV 

management strategies that could be adapted to suit specific contexts. 

Furthermore, quantitative studies could complement the qualitative findings by providing 

statistical data on ELV generation rates, recycling rates, and environmental impacts. 

Understanding the economic and ecological costs associated with improper ELV disposal and the 

potential benefits of sustainable ELV management could inform policymakers and industry 

stakeholders. 

Moreover, future studies could delve into the social and behavioural aspects of ELV 

management, exploring consumer attitudes and behaviours toward responsible disposal practices. 

Understanding public awareness and engagement in developing countries can help design targeted 

awareness campaigns to promote accountable ELV disposal. 

Addressing the critical points highlighted in this study is essential to foster sustainable and 

environmentally responsible ELV management practices in developing countries. By leveraging 

strengths and opportunities while mitigating weaknesses and threats, stakeholders can 

collaboratively work towards building an integrated and efficient ELV management system that 

contributes to a greener and more sustainable future. Embracing future research directions can 

further enhance the understanding of ELV management challenges and inform evidence-based 

solutions for a more sustainable automotive industry. 
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