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Abstract—Land development and tourism 
intensification in Cameron Highlands (CH), 
Malaysia has led to serious waste management in 
aiding sustainable local communities’ 
environment. The purpose of this paper is to 
investigate how Circular Economy (CE) waste 
approaches could enhance the sustainable 
environment in CH. This desktop study explores 
the current waste conditions in CH, identifies CE 
waste approaches that contribute to the socio-
demographics of CH communities in creating a 
sustainable environment, and recommends the 
best CE approaches that could enhance the 
sustainable environment in CH. This study found 
that sustainable CE waste management using "R" 
strategies: Reuse, Repair, Repurpose, Recycle, 
Recover, and Reduce, could help CH local 
communities and authorities to achieve CE 
approaches in a sustainable environment in CH. 
The findings would aid actionable CE policies on 
waste management strategies tailored to a 
contextual socio-demographic for CH and achieve 
CE sustainable development guidelines for 
Malaysian regions. 
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I. INTRODUCTION 
Waste management has been an issue in tourism 
areas (Adhikari et al., 2024; Strippoli et al., 
2024; Vashishth et al., 2024). In current 
demand, protecting the environment and 
preserving natural resources have been the 
imperial attention of every society worldwide 
(Sène, 2024). In Cameron Highlands Malaysia, 
intensification of development and expansions 
have been seen in the past few years to increase 
the capacity of housing the tourism and farming 
demands. Waste production has been increasing 
rapidly due to population growth, urbanization, 
and industrialization (Rabbani et al., 2018). 
This has led to significant challenges in waste 
management, attributed to the generation of 
various types of waste, such as yard waste, food 
waste, municipal solid waste, and construction 
waste (Aik et al., 2020). With that, many social 
and environmental issues related to waste 
management have been seen that reduced 

community resiliencies  (Saufi et al., 2024); 
higher land prices (Nasir Ahmad et al., 2023); 
stricter authority controls (Yusoff & Hashim, 
2024); well-being and safety and infra damages 
concerns  (Omar et al., 2024); and limitations of 
landfill sites (Yong et al., 2019). These 
undesirable waste management issues in CH are 
causing pollution and posing health threats to 
residents and tourists. This phenomenon has led 
local communities to further contribute to open 
land dumping or riverside dumping (Ramli, 
2014) Sulzakimin, 2021). This study saw that 
there is a need for a closed-loop system in CH 
to manage waste among the local communities 
to create a sustainable environment. Here, this 
study would like to investigate how Circular 
Economy (CE) waste approaches could enhance 
the sustainable environment in CH. 
 

II. METHODOLOGY 
This paper systematically organizes and 
synthesizes the existing research on several key 
topics: the current waste condition in CH, CH 
Socio-demographic towards CE waste 
approaches, and CE Approaches for Enhancing 
Sustainable Environment in CH. This paper is 
keen to investigate how Circular Economy (CE) 
waste approaches could enhance the sustainable 
environment in CH. Through an extensive 
literature survey, related keywords are 
inferences, patterns and trends are identified 
across literature, and gaps are identified to 
conjecture gap areas for discussion. Then, 
thematic analysis was employed, and it would 
infer towards this paper's main proposition.  
 

III. LITERATURE REVIEW 
This section will discuss the Current Waste 
Conditions in CH the current waste condition in 
CH, CH Socio demographic towards CE waste 
approaches, and CE Approaches for Enhancing 
Sustainable Environment in CH. 
 
Cities in Malaysia are growing a huge demand 
for domestic tourism, specifically in the 
highlands. Also, tourism generates income from 
overseas visitors to the country. The Pre Covid 
era saw a boost in tourism in the CH district. 
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One point three million tourists from all over 
the world have been registered in 2017 
(Malaysia Tourism 2020, 2020). Also, the 
district saw a steady rise in local tourists who 
chose to go to Cameron Highland as their 
vacation spot. All in all, Cameron Highlands 
saw intensive development and expansions in 

the past few years to increase the capacity of 
housing the tourism and farming demands, 
which, therefore, led to and resulted in various 
impacts on the environmental, social, and 
economic levels (Figure1) (Aik et al., 2020). 
 

 

 

Figure 1: Land use and expansion in Cameron Highlands in 2009, 2014, and 2019 (from left to right). Source: (Aik et al., 2020) 

Serious pollution issues have been recorded 
from the expansion and intensification of lands 
in Cameron Highlands. Groundwater and 
streams have been polluted due to inefficient 
waste management, agrichemicals, and sewage 
(Barrow et al., 2009). Other issues such as 
increasing the mean temperature by 2.0°C over 
the past 25 years in most of the towns in the 
district. However, the district is expecting an 
increase in the pollution rate as we keep 
extracting resources without replenishing them, 
accumulating waste materials without recycling 
them, and polluting our air, water, and food 
crops for the need to maintain competitive profit 
margins.  
 
CH is experiencing neglected waste 
management practices due to tourism activities 
(Omar et al., 2024); unregulated deforestation 
(Hairazi Rahim et al., 2016), increased 
agricultural production (Arrow et al., 2005), and 
urbanization (Saufi et al., 2024) resulting in 
serious environmental issues (Abidin et al., 
2021). CH's extensive agricultural activities 
generated substantial yard waste exacerbating 
further waste management challenges in the 
region (Malakahmad et al., 2017). Because of 
these issues, landslides, soil erosion, and waste 
accumulation are now vulnerable to CH (Abidin 
et al., 2021; Nasir Ahmad et al., 2023; Razali et 
al., 2018). The study foresaw that CH needs 
necessary waste management approaches to 
prevent negative impacts on the local 
population, environment, and health. 
 

III.1. CH Socio-demographic 
towards CE waste approaches 

Managing waste has a direct relationship with 
the contextual behaviour and lifestyle of its 
communities. Municipal solid waste and 
agriculture waste in CH are considered the 
primary types of waste produced due to their 
main agricultural activities and tourism (Hairazi 
Rahim et al., 2016). The current waste 
management system in CH is the open-loop 
system, which directs all collected waste to the 
landfills where waste is accumulated and 
treated using the incineration process (Ramli, 
2014). An open-loop system such as the ‘take-
make-dispose’ (Kirchherr et al., 2017) did not 
restore and regenerate waste and upgrade 
natural resources. Here the study agrees with 
Djuric Ilic et al. (2018) and Govindan & 
Hasanagic (2018), that if upturn these waste 
generation into Circular Economy (CE) 
approaches, they could grow economic 
empowerment for communities rather than 
challenges. The study foresaw CE approaches 
in waste management particularly in CH could 
lead to financial benefits for companies and 
governments. 

In-vessel composting has been proposed as a 
sustainable waste management strategy for 
Cameron Highlands (Malakahmad, 2017). 
However, this approach could only aid solid and 
compost waste management (Michel et al., 
2022). Waste recyclable actions from local 
communities could fill the gap in local waste 
management (Colon & Fawcett, 2006). 
Sustainability approaches like waste 
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management shall be integrated into local CH 
culture could have a great impact on the 
community’s social levels (Chekima et al., 
2016). This study agrees with Hofstede (2011), 
there is a direct relationship between waste 
production and social status such as wealth and 
consumption. Therefore, this study foresees that 
local CH waste culture could be evaluated by 
different views of morals, society, and 
philosophy. The current waste culture is 
oriented towards an output approach; therefore, 
waste generation is perceived as only 
production processes. Here, this study 
conjectures that redirecting the current culture 
into an input approach would make CH 
communities appreciate their waste resources 
diligently rather than perceive it as a production 
process issue. 
 

III.2. CE Approaches for 
Enhancing Sustainable 
Environment in CH. 

The concept of Circular Economy is commonly 
used nowadays among scholars and 
practitioners; A Circular Economy is an 
industrial system designed to be restorative or 
regenerative by nature. It aims to extend 
product lifecycles through repair, embraces 
renewable energy sources, avoids harmful 
chemicals that hinder reuse, and seeks to 
eliminate waste through better design of 
materials, products, and processes, including 
the integration of sustainable business strategies 
(Geissdoerfer et al., 2017). A Circular Economy 
approach considers the entire lifecycle of 
products, encompassing all stages from design, 
material extraction, and transportation to 
manufacturing, usage, reuse, recycling, and 
disposal. (Mohanty, 2011). Here, this study 
foresaw that there is a need for waste 
management in CH local communities to create 
a holistically sustainable environment.  
 
CE approaches could promote sustainable 
environments and improve waste management 
through waste prevention, eco-design, re-use, 
recycling, and establishing a circular market 
cycle (Stankevičius et al., 2020); and giving 
affordable waste services, enhancing household 
health, reducing greenhouse gas emissions, 
creating job opportunities, and improving 
agricultural soil fertility through compost 
application (Terranova et al., 2022). The core of 
the CE in waste management consists of the 
basic 3R approaches of reuse, repurpose, and 
recycle (Ghisellini et al., 2016). Regenerative 
systems towards input and output waste could 
be reproduced as a form of energy, furniture, or 
farming materials like fertilizers (Ghisellini et 

al., 2016). Therefore, providing waste 
management facilities as part of CH’s CE waste 
management approach would be impactful. 
 
Knowledge gaps among community members 
are crucial to aiding desirable benefits of CE 
socially, economically, and environmentally. 
Implementing various recycling processes 
approaches or cultures such as ‘Reduce’, could 
increase the efficiency in product manufacture 
or use by consuming fewer natural resources. 
Through ‘Repurposing’, it could discard 
products in a new product with a different 
function, and ‘Recycle’ could aid processed 
materials to obtain the same or lower quality 
next-generation product. ‘Recover’ could turn 
materials into energy recovery. The mentioned 
processes will not succeed unless the waste 
culture is redirected into an input approach that 
focuses on the appreciation of resources to 
tackle the waste issue. Here, this study 
anticipates that when CE approaches are 
incorporated into the local culture waste 
management, it could regenerate CH waste 
management processes through reduction, 
repurposing, recycling, and recovery. In this 
instance, this study posits that the enhancement 
of contextual community awareness culture 
towards waste management approaches can 
only happen when contextual communities are 
aware of the input and output of their waste 
resources. This could impact how local 
authorities aid waste treatment facilities in the 
CH environment.   
 

IV. DISCUSSION 
In the discussion, this paper will discuss how to 
transform the local community's awareness of 
CE waste management approaches. Then, it 
would discuss how local authorities could 
provide CE intervention for waste management; 
and finally, create a wholistic contextual waste 
management system. 
 

IV.1. Transforming local communities’ 
awareness towards CE waste 
management approaches  

Fostering sustainable environmental practices 
in Cameron Highlands requires raising 
community understanding of circular economy 
(CE) waste management techniques. The 
Separated Waste Approach, which improves 
community involvement in waste management 
by classifying garbage at the source into 
recyclables, organic waste, and non-
recyclables, is essential to this. Awareness 
campaigns should educate residents on the 
benefits of this approach, including reduced 
landfill use, resource conservation, and 
mitigation of environmental pollution. A 
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culture shift that sees waste as a resource is 
necessary to achieve effective CE waste 
management. Communities can be encouraged 
to embrace CE principles through educational 
campaigns that highlight the financial and 
environmental advantages of resource recovery, 
recycling, and reuse. Waste may be converted 
into useful products, including premium 
compost for farming, as shown by useful, 
approachable initiatives like integrated solid 
waste management systems and in-vessel co-
composting. Success relies on collaboration 
between local authorities, businesses, and 
residents, with platforms for community 
dialogue, promotion of waste segregation at 
household and community levels, and 
accessible collection and recycling 
infrastructure playing pivotal roles. Showcasing 
success stories and incentivizing participation 
further motivates communities to adopt 
sustainable behaviours. Cameron Highlands 
may establish itself as a leader in sustainable 
waste management by incorporating CE 
practices into daily living and emphasizing their 
value for environmental health and local 
resilience. This strategy promotes a cleaner and 
more sustainable future for the community by 
preserving the area's distinctive natural balance 
while also yielding long-term economic and 
environmental advantages. 
 

IV.2. Local authority’s CE intervention 
for CH waste management 

Through the implementation of sustainable 
waste management regulations, enforcement, 
public awareness campaigns, and the use of 
sustainable technologies, government officials 
and policymakers must actively participate in 
Cameron Highlands, Malaysia, in order to 
mitigate trash generation and alleviate 
environmental concerns. Promoting a circular 
economy in waste management can be achieved 
by drawing on successful global strategies, such 
as the European Circular Economy Action Plan 
(H & Ismail, 2023), which prioritize waste 
reduction, recycling, and resource recovery. 
The government revision directives such as the 
Waste Framework and Packaging Directives, 
and mandatory source separation could make 
local individuals to monitor surrounding areas 
prone to illegal dumping to deter offenders. 
Public engagement is equally vital, and 
authorities or non-governmental organizations 
can instil recycling knowledge through training 
sessions, and events on regenerative solutions. 
Educational campaigns could also help 
residents appreciate the ecological value of their 
surroundings and their role in conserving 
natural resources. Consistently engaging 
recycling programs can pique public interest 

and foster widespread participation, supporting 
the transition toward a circular waste 
management system. Strategies like waste bank 
mechanisms, scheduled collections, and 
technical guidance could be strong foundational 
infrastructure, with regular maintenance. The 
community involvement is crucial to 
improvement the waste management practices 
in CH. Together, they could establish a 
sustainable model that demonstrates the local’s 
dedication to environmental stewardship while 
simultaneously improving the quality of life for 
its citizens whilst safeguarding the 
environment. 
 

IV.3. Proposing Contextual Waste 
Management System for CH 

The findings highlight the necessity of a variety 
of Circular Economy in trash Management 
(CEWM) strategies in order to successfully 
handle regional trash issues. Enabling strategies 
such as prolonging product lifespans through 
repair and maintenance, repurposing 
components of discarded items into new 
products with alternative uses, and encouraging 
innovative designs that minimize waste, 
advanced technical methods such as the use of 
sophisticated devices and machinery could play 
crucial roles in optimizing waste processing. 
Cost-effective and practical techniques can be 
highly effective, particularly in resource-limited 
settings. Conversion of organic waste into 
fertilizers, transforming solid waste into 
functional tools or appliances, and repurposing 
broken items could aid the fundamental ideas of 
energy recovery. Good programs and events 
that aimed at encouraging community 
involvement in sustainable practices could raise 
awareness, promote recycling, and foster public 
participation, offering significant potential to 
advance CEWM principles and transition 
toward a more sustainable and resilient waste 
management system in Cameron Highlands. 
Even change is frequently slow, fostering a 
culture of resource appreciation and moving 
toward sustainable waste management 
techniques requires constant education, 
community involvement, and institutional 
support. 
 

V. CONCLUSION 
In the Cameron Highlands of Malaysia, where 
extensive tourism, farming, and urbanization 
have resulted in serious environmental 
problems, this study focuses on the pressing 
need for sustainable waste management 
techniques. It highlights important problems 
like rising trash production, agrichemical 
pollution, deforestation, and poor waste 
management techniques that have led to 
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landslides, soil erosion, water source 
contamination, and health hazards for locals and 
visitors. The current open-loop waste 
management system, heavily reliant on landfills 
and incineration, exacerbates these issues by 
failing to restore or regenerate waste resources. 
The paper proposes transitioning to a circular 
economy (CE) approach, which emphasizes 
sustainability and resource efficiency. 
 
Central to the study’s framework is the adoption 
of the "R" strategies—Reuse, Repair, 
Repurpose, Recycle, Recover, and Reduce. 
These principles aim to minimize waste 
generation, prolong material lifecycles, and 
transform waste into valuable resources. 
Composting organic waste, for example, might 
manage waste accumulation and lessen the need 
for artificial fertilizers. The importance of waste 
separation at the source, which permits efficient 
recycling and lowers contamination, is also 
emphasized in the research. Community 
involvement is emphasized as a critical 
component, with education and awareness 
campaigns proposed to shift cultural attitudes 
toward perceiving waste as a resource rather 
than a byproduct. 
 
Local authorities are positioned as central to this 
transformation, tasked with establishing 
supportive policies, providing infrastructure for 
waste collection and recycling, and enforcing 
regulations to curb illegal dumping. The paper 
emphasizes the potential for job development 
and economic empowerment in addition to 
environmental advantages by fostering 
economic opportunities in recycling and 
resource recovery. A holistic, localized waste 
management system is recommended to cater to 
the region’s socio-demographic and 
environmental needs, ensuring long-term 
sustainability and resilience. 
 
The study comes to the conclusion that a waste 
management system based on the circular 
economy provides a workable answer to 
Cameron Highlands' escalating environmental 
and socioeconomic problems. In addition to 
addressing current waste problems, the 
framework promotes a cultural shift toward 
sustainability by fusing CE ideals with regional 
tactics like resource recovery and trash 
separation. In order to create a closed-loop 
system that minimizes waste and maximizes 
resource efficiency, communities, businesses, 
and authorities must be involved. The study 
offers a replicable model for other regions 
facing similar challenges, demonstrating the 
transformative potential of CE in enhancing 

environmental sustainability, public health, and 
economic vitality. 
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