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Tanjung Karang Beach in Mataram City faces serious waste accumulation due to rising human
activities, especially tourism. This study aims to identify the types and sources of waste and
analyze the main contributing factors. A qualitative approach was used through field
observations, interviews, and literature reviews. The results show that inorganic waste,
particularly single-use plastics and styrofoam, dominates the area. The main sources include
tourist activities, river runoff, and marine debris. Using a Fishbone Diagram, four contributing
factors were identified: (1) Machine limited infrastructure and budget; (2) Method irregular
waste collection and weak implementation of the 3R principle; (3) Man low awareness and
careless littering; and (4) Material inadequate trash bins. The study concludes that waste
accumulation in Tanjung Karang is a multidimensional issue involving technical, behavioral,
and institutional aspects. This research contributes to understanding coastal waste problems and
recommends improving infrastructure, promoting community education, enforcing regulations,
and strengthening collaboration between stakeholders to ensure sustainable coastal tourism.
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INTRODUCTION

The waste problem in coastal areas has become a global
environmental issue that continues to increase along with the
growth of human activities, particularly in the tourism sector
(Tsai et al., 2020). Coastal zones, as one of the most important
ecosystems, not only play a role in maintaining ecological
balance but also hold strategic social and economic functions,
especially as tourism destinations. Unfortunately, tourist
activities along the coast often generate large amounts of
waste, mainly inorganic materials such as plastics and
styrofoam, which are difficult to decompose naturally
(Maione, 2021). Various studies have shown that tropical
coastal areas are hotspots for waste accumulation, posing
serious threats to marine ecosystems and the livelihoods of
surrounding communities (Herrera-Franco et al., 2023).
Therefore, scientific studies on waste management in coastal
areas are crucial to promote both environmental sustainability
and regional economic resilience.

Conceptually, coastal waste management should
ideally integrate technical, social, and institutional systems,
emphasizing the principles of a circular economy and
community participation. This approach positions local
communities not merely as passive objects but as active agents
in maintaining the cleanliness and sustainability of coastal
areas. The application of the 3R principles (Reduce, Reuse,
Recycle) serves as a key foundation for reducing the volume
of waste entering the environment, particularly non-
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biodegradable waste that dominates coastal zones (Putera et
al., 2024). In addition, synergy among governments, business
actors, and tourists is a prerequisite for establishing effective
waste governance. Thus, coastal waste management cannot be
carried out in a sectoral manner but must instead be based on
multi-stakeholder collaboration.

In practice, however, waste management in many
coastal areas, including Tanjung Karang Beach, remains far
from ideal. The challenges encountered include the lack of
waste management infrastructure, low awareness among local
communities and tourists, weak regulations, and the absence
of consistent monitoring systems. On the other hand, some
communities still rely on tidal movements as a so-called
“natural” mechanism for disposing of waste, which further
exacerbates marine pollution (Sagala, 2024; Asmal et al.,
2023). Studies in several regions indicate that active
involvement of local communities, supported by regulatory
frameworks, can significantly improve the effectiveness of
waste management (Latumahina et al., 2023). Therefore, a
contextual approach based on field data is urgently needed to
identify the types, sources, and root causes of waste
accumulation in a comprehensive manner.

This research is particularly important because Tanjung
Karang Beach is one of the leading tourist destinations in
Mataram City, which is currently facing environmental
pressures due to waste accumulation. The study not only
provides an updated overview of on-site conditions but also
offers an in-depth analysis of the contributing factors to waste
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accumulation through the Fishbone Diagram approach. The
main objective of this research is to identify the types and
primary sources of waste, as well as to analyze the root causes
underlying waste accumulation in the coastal area. The
findings are expected to serve as a foundation for formulating
more effective and sustainable waste management strategies,
while simultaneously supporting ecosystem conservation and
the development of environmentally friendly tourism.

RESEARCH METHODS

Time and Location of Study

This research was conducted at Tanjung Karang Beach
(Figure 1), located on Jalan Sultan Hasanudin, Pagesangan,
Mataram City, West Nusa Tenggara Province, in March 2025.
Geographically, Tanjung Karang Beach is situated at
coordinates 8°36'13" S and 116°4'20" E. The site was chosen
because it is one of the most popular coastal tourist
destinations with a high level of human activity. However, this
area is also experiencing serious problems related to waste
accumulation.
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Figure 1. Research Location Map

Type of Research

This study employed a descriptive qualitative approach
aimed at gaining an in-depth understanding of the waste
accumulation phenomenon at Tanjung Karang Beach by
exploring actual field conditions. This approach allowed the
researchers to uncover meanings, perceptions, and social
interactions that influence the dynamics of waste management
in coastal areas.

The qualitative method was chosen because it aligns
with the research focus, which emphasizes the identification
of waste types and sources, as well as the analysis of
contributing factors to waste accumulation. Rather than
measuring the phenomenon quantitatively, this study seeks to
trace and interpret data from various perspectives of the actors
involved, including local communities, tourists, and business
operators in the coastal area.

Research Procedure

The research procedure was carried out in three main
stages: field observation, in-depth interviews, and literature
review. Field observations were conducted directly at Tanjung
Karang Beach to examine the physical environmental
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conditions, community activities, and patterns of waste
accumulation at the site. The observations were participatory
in nature and conducted systematically by recording various
aspects such as the types and distribution of waste, the disposal
habits of tourists and vendors, as well as the availability and
condition of waste management facilities such as trash bins,
temporary disposal sites (TPS), and recycling facilities. The
data obtained from these observations provided an initial
overview of the actual problems occurring in the field and
served as the basis for developing relevant interview
instruments.

Furthermore, data collection was also carried out
through in-depth interviews with informants selected
purposively. The informants consisted of local residents living
around the beach, food vendors or culinary business operators
in the coastal area, and tourists visiting the research site. Semi-
structured interviews were used to allow researchers to explore
broader and deeper information regarding the informants’
perceptions, knowledge, and behaviors related to waste
management. The information obtained from these interviews
played a crucial role in identifying social interaction patterns,
environmental awareness, and obstacles to the effective
implementation of waste management in the tourist area.

As a complement, the researchers also conducted a
literature review by examining various relevant scientific
references, including national and international journals,
academic books, previous research reports, policy documents,
and other reliable sources. This literature review was used to
strengthen the theoretical and conceptual framework of the
study and to serve as a comparative basis for the field findings.
By integrating these three procedures triangulatively, the
research is expected to provide a comprehensive and in-depth
analysis of the waste accumulation problem at Tanjung
Karang Beach, as well as offer contextual and applicable
solutions.

RESULTS AND DICCUSSION

Types of Waste at Tanjung Karang Beach

The results of observations and interviews showed that
the most common types of waste found in the Tanjung Karang
coastal area were inorganic waste, particularly single-use
plastics and fragments of styrofoam. Both types fall into the
category of non-biodegradable waste, requiring decades to
centuries to decompose naturally, and they pose a significant
threat to the marine environment and aquatic life (Pilapitiya &
Ratnayake, 2024).

Field findings revealed that inorganic waste dominated
the Tanjung Karang area, with the most abundant types being
single-use plastics and styrofoam fragments. Plastics were
mainly in the form of plastic bags, beverage bottles, straws,
and food and drink packaging from vendors around the beach.
Meanwhile, styrofoam mostly originated from food containers
and packaging materials for fresh fish sold by coastal business
operators. These types of waste are non-biodegradable,
difficult to decompose naturally, and have high potential to
pollute marine waters and threaten marine organisms.

A visual overview of the waste accumulation is
presented in Figure 2, showing piles of plastics and styrofoam
along the shoreline. Details on the types, sources,
characteristics, and potential environmental impacts of these
wastes are provided in Table 1, which clarifies the contribution
of each waste category to the coastal pollution problem. This
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condition strongly indicates that human activities, particularly
in the tourism and trade sectors, are the primary contributors
to the inorganic waste problem at Tanjung Karang. These
findings highlight the urgent need for systematic waste
management strategies to prevent further degradation of the
coastal ecosystem and to safeguard its ecological and
economic functions.

Figure 2. Waste accumulation at Tanjung Karang Beach

Table 1. Types of waste at Tanjung Karang Beach

Type of  Main Characteristics Potential
Waste Source Environmental
Impact
Single-use Vendors, Lightweight, Microplastics,
plastics tourists non-degradable polluting the
sea and food
chain
Styrofoam Food Fragile, easily =~ Chemical
(foam) containers, broken toxins,
fish ingestion by
packaging marine
organisms
Mixed River Unsorted, Difficult to
waste flow, heterogeneous  recycle, poor
household aesthetics
waste

These wastes not only damage the aesthetic value of the
beach but also pose serious ecological risks, such as disrupting
turtle and fish habitats and causing systemic marine pollution
(Thushari & Senevirathna, 2020). The findings of this study
indicate that inorganic waste, particularly single-use plastics
and styrofoam, are the most dominant types of waste in the
Tanjung Karang coastal area. This result is consistent with the
study by Maione (2021) on coastal tourism sites in Zanzibar,
Tanzania, which reported that more than 75% of beach waste
consisted of plastics and single-use packaging left behind by
tourists. Instant food and beverage packaging is considered
practical by both tourists and vendors but is often carelessly
discarded due to a lack of facilities and environmental
education.

A study by Kumar et al. (2021) in India also found that
single-use plastics are the main contributors to coastal
ecosystem pollution, directly impacting the decline of
ecosystem services, fisheries productivity, and tourism
potential. This indicates that unsustainable consumption
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patterns and poor waste management practices represent a
common challenge in tropical coastal areas, not only in
Indonesia.

Sources of Waste

The waste found at Tanjung Karang Beach comes
from various sources, both land-based and marine-based,
which accumulate due to the lack of integrated and
coordinated waste management. These sources simultaneously
contribute to the increasing volume and diversity of waste in
the coastal area. Details on each source, their pathways into
the beach area, and the dominant waste types produced are
presented in Table 2.

1. Tourist and Vendor Activities
Tourism activities and culinary businesses around the
coastal area were the main contributors of inorganic
waste, especially during weekends and holiday seasons.
Tourists and vendors tended to massively use single-use
food and beverage packaging without being supported by
adequate waste management systems. As a result, much
of the waste was left in open spaces and eventually
polluted the coastal environment.

2. River Flow
Tanjung Karang Beach is intersected by a river estuary
that serves as an entry route for domestic waste from
upstream areas. During heavy rainfall, the river’s water
volume increases and carries waste from dense
settlements, markets, and poorly managed drainage
systems. This waste is then discharged into coastal waters
and stranded along the shoreline.

3. Marine Debris
Another source of waste originated from offshore
activities, particularly fisheries, shipping, and other
coastal areas with poor waste management. Ocean
currents carry this waste from various locations, making
Tanjung Karang Beach a natural accumulation point for
marine debris.

Table 2. Sources of Waste

No Source of Pathway to the Dominant Waste
Waste Beach Types

1 Tourist Directly left at the  Plastics, food
activities site packaging

2 Coastal Operational Styrofoam,
culinary residues plastics, food
vendors waste

3 River flow Carried during Mixed waste,

flooding or rainfall household
plastics

4 Offshore Transported by Plastics, fishing
(marine ocean currents gear
debris)

These results indicate that the waste problem is not
merely a matter of local behavior but also a regional and cross-
sectoral issue. At Tanjung Karang Beach, the sources of waste
originate from three main pathways: tourist activities, river
inflow, and marine debris. This pattern is very similar to the
findings of Jambeck et al. (2015), who reported that around
80% of marine waste originates from land, primarily through
river flows that carry household waste to estuaries and
eventually deposit it on beaches.
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Research by Onink et al. (2021) further supports
these findings through global ocean circulation simulations,
which demonstrated that coastal zones function as natural
traps for floating waste originating from shipping and fishing
activities. Such waste is transported by ocean currents and
accumulates along shorelines, creating a pollution burden that
is not only generated by local activities but also by other
coastal regions.

Analysis of Factors Causing Waste Accumulation

To identify the root causes of waste accumulation,
this study employed the Fishbone Diagram (also known as the
Ishikawa Diagram), which categorizes various contributing
factors into four main groups: Man, Method, Machine, and
Material. This approach was chosen because it provides a
systematic and comprehensive visual mapping of complex and
interrelated problems. Overall, the diagram illustrates that
waste accumulation in the Tanjung Karang coastal area is
driven not only by individual behavior but also by systemic
weaknesses in waste management and insufficient
infrastructure support. Based on the analysis using the
Fishbone Diagram, four main categories of factors were
identified as the causes of waste accumulation at Tanjung
Karang Beach. Each of these factors contributes in an
interconnected manner, reinforcing the complexity of waste
management problems in coastal areas.

Man (Human Factor)

The behavior of local communities and tourists is the
most significant factor. Low awareness of the importance of
maintaining environmental cleanliness, limited concern for the
long-term impacts of waste, and the habit of littering have
accelerated the accumulation of waste along the coastline. The
lack of participation in community clean-up activities also
reflects a weak sense of ownership toward the area.

Method

From a methodological perspective, waste management
practices are still inconsistent and unstructured. The absence
of a fixed waste collection schedule has led to the buildup of
waste, especially during holiday seasons. Furthermore, the
implementation of the 3R principles (Reduce, Reuse, Recycle)
has not been effective among local communities and business
operators due to insufficient outreach and monitoring.

Machine (Infrastructure/Facilities)

Infrastructure limitations serve as a major obstacle in
waste management. Facilities such as temporary disposal sites
(TPS), plastic shredding machines, and recycling systems are
not yet available. In addition, the allocation of regional
budgets for waste management remains very limited, resulting
in low prioritization of infrastructure development.

Material (Supporting Facilities)

Supporting facilities, such as trash bins along the beach,
are very limited in both quantity and quality. Most bins are in
poor condition, uncovered, or not placed in strategic locations
with high visitor density. Moreover, the absence of segregated
bins (organic and inorganic) hampers the initial process of
sorting and managing waste sustainably. A summary of these
four factors can be seen systematically in Table 3, which
provides a concise overview of the types of problems within
each category based on the Fishbone Diagram analysis. This
table strengthens the understanding that waste accumulation at
Tanjung Karang Beach is a multidimensional problem that
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requires cross-sectoral interventions and a comprehensive
approach.

Table 3. Summary of causal factors based on the Fishbone Diagram
No Factor

Main Problems

1 Man Low awareness, littering behavior, minimal
participation in clean-up activities
2 Method No fixed collection schedule, weak 3R

socialization

3 Machine Lack of waste management infrastructure,
limited budget allocation

4  Material Damaged trash bins, uneven distribution,

absence of waste segregation

The analysis using the Fishbone Diagram revealed
that waste accumulation at Tanjung Karang Beach is
influenced by four main factors: human, method,
infrastructure, and supporting facilities. The human factor was
identified as the most significant contributor, consistent with
the findings of Jotaworn & Nitivattananon (2023) in Thailand,
which showed that tourist behavior and low participation of
local communities in waste management were the main
barriers to the success of beach clean-up programs. From the
methodological perspective, weak implementation of the 3R
principles and the absence of a regular waste collection
schedule further intensified waste accumulation. This
condition is in line with the study of Herdiansyah et al. (2021)
in Ambon Bay, which found that coastal waste management
failed due to the absence of governance systems and
continuous socialization efforts.

Meanwhile, infrastructure (machine) and supporting
facilities (material), such as temporary disposal sites (TPS),
segregated bins, and transport equipment, also represent
classic problems in many coastal regions of Indonesia. Lestari
& Trihadiningrum (2019) stated that in most Indonesian
coastal cities, waste management infrastructure remains
underdeveloped, particularly in tourist destinations where
rapid growth in visitor numbers is not matched by adequate
investment in waste management systems.

Impacts

The accumulation of waste has wide-ranging
environmental, social, and economic impacts. Marine
ecosystems are disrupted, the attractiveness of tourism
declines, and public health is at risk due to microplastic
contamination. Similar studies have shown that the coastal
waste crisis in tropical regions is closely linked to weak
synergy among stakeholders (Herrera-Franco et al., 2023).
Waste accumulation in coastal areas, such as that occurring at
Tanjung Karang Beach, poses serious threats to ecosystem
health, tourism economic value, and community well-being.
Microplastics resulting from the degradation of plastics and
styrofoam may enter the marine food chain and accumulate in
the human body through the consumption of fish and shellfish
(Jiang et al., 2021).

A study by Tsai et al. (2020) in Vietnam’s coastal
cities showed that environmental degradation caused by waste
has a direct impact on declining tourist visits and reduced
investor confidence in the tourism sector. A similar situation
is very likely to occur in Tanjung Karang if systematic and
collaborative ~waste management measures are not
implemented.
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A comparison between the results of this study and
several similar studies conducted in various coastal areas is
presented in Table 4, which shows relatively similar patterns
of problems and implications across different geographical
contexts. This comparison strengthens the argument that
coastal waste problems are not merely local but represent a
global challenge requiring cross-sectoral and cross-regional
approaches in a sustainable manner. The comparison between
the findings at Tanjung Karang Beach and those from other
coastal regions, both in Indonesia and abroad, aims to place
the waste issue in a broader context, while identifying
common patterns, sources of problems, and impacts observed
in various locations.

The findings of this study demonstrate that the
dominance of single-use plastic and styrofoam waste in coastal
areas is not a local phenomenon. In Zanzibar, Tanzania,
Maione (2021) reported that more than 75% of beach waste
originated from tourism activities, particularly food and
beverage packaging. A similar trend was also found in
Vietnam’s coastal areas by Tsai et al. (2020), where plastic
waste caused a decline in environmental quality, which in turn
reduced tourist arrivals and investor confidence in sustainable
coastal tourism.

Table 4. Comparison of similar studies in various locations

Meanwhile, the study by Herdiansyah et al. (2021) in
Ambon Bay highlighted low community participation and
weak environmental education systems as the main barriers to
effective coastal waste management. This condition is highly
relevant to the findings at Tanjung Karang, where community
and tourist awareness of waste management remains low and
is not supported by strong social systems or regulations. Such
parallels demonstrate that behavioral and institutional
dimensions are as critical as technical ones in ensuring
effective waste governance.

Emphasized the importance of multi-stakeholder
synergy and the provision of supporting infrastructure as key
factors for the success of waste management in coastal tourist
destinations. This resonates with the situation at Tanjung
Karang, where the lack of basic facilities such as trash bins,
temporary disposal sites (TPS), and waste transportation
systems exacerbates the problem of waste accumulation.
These findings illustrate that infrastructure is not merely a
supporting factor but a prerequisite for sustainable tourism, as
it directly shapes the behaviors of both tourists and local
businesses in managing their waste.

No Research Location

Main Findings

Reference

Zanzibar, Tanzania

2 Ambon Bay, Indonesia

3 Eastern Coast, Thailand

75% of beach waste consists of single-use plastics
Low community participation and weak 3R socialization

Low tourist awareness and inadequate facilities

Maione (2021)
Herdiansyah et al. (2021)

Jotaworn & Nitivattananon
(2023)

Waste reduces tourism attractiveness and hinders

4 Coastal cities, Vietnam .
mvestment

Jakarta Coastline,

Indonesia management

Lack of infrastructure hampers sustainable waste

Tsai et al. (2020)

Akbar et al. (2024)

Furthermore, the study on the Jakarta Coastline by
Akbar et al. (2024) pointed out the lack of government
investment in waste management infrastructure, which has led
to suboptimal management of coastal areas despite the
continuous increase in tourist numbers. This demonstrates that
the growth of the tourism sector without corresponding
improvements in infrastructure will only exacerbate
environmental pollution. It also indicates that inadequate
policy prioritization and budget allocation for waste
management undermine long-term sustainability goals, even
in economically significant urban coastal zones.

By comparing these studies, it becomes evident that
coastal waste problems follow a similar global pattern, driven
by the rapid expansion of tourism, weak institutional capacity
in waste management, and low levels of environmental
awareness among stakeholders. However, while the
challenges are global in nature, their solutions must be
localized and context-specific. Community-based models, for
instance, may succeed in regions with strong social cohesion,
whereas areas with higher tourism intensity may require
stricter regulatory enforcement and economic incentives for
waste reduction.

These findings reinforce the urgency of implementing
cross-sectoral and community-based approaches in coastal
waste management, not only in Tanjung Karang but also in
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other similar destinations. A combination of infrastructure
investment, environmental education, regulatory enforcement,
and multi-stakeholder collaboration offers the most promising
pathway toward sustainable coastal tourism. This integrated
approach aligns with the principles of circular economy and
sustainable development, which emphasize reducing resource
consumption while maximizing ecological, social, and
economic benefits.

Synthesis and Implications

The findings at Tanjung Karang Beach reinforce that
coastal waste is a multidimensional issue encompassing
technical, social, economic, and institutional aspects. The
patterns and factors identified are consistent with phenomena
observed across various parts of the world, underscoring the
need for integrative strategies in coastal area management.

The success of waste management does not rely
solely on infrastructure but is also strongly influenced by
behavioral change among communities, effective enforcement
of regulations, and multi-stakeholder synergy. Studies have
shown that collaboration between government, business
actors, local communities, and non-governmental
organizations is essential to create an integrated and
sustainable waste management system (Wang et al., 2022).
Behavioral changes can be encouraged through education,
incentives, and consistent rule enforcement, while strict and
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adaptive regulations are crucial for improving compliance and
the effectiveness of waste management practices (Cui et al.,
2021; Xu et al., 2024).

Multi-stakeholder synergy, including the
involvement of the private sector and local communities,
strengthens coordination and accelerates the adoption of best
practices that have been proven effective in other regions
(Koiwanit & Filimonau, 2023; Salvia et al., 2021). By
considering local contexts and learning from successful
experiences elsewhere, areas such as Tanjung Karang have
great potential to be revitalized into clean, healthy, and
sustainable tourist destinations through collaborative and
systemic approaches (Walters et al., 2024; Jotaworn &
Nitivattananon, 2023; Hu et al., 2021; Raghu & Rodrigues,
2020).

CONCLUSION

The accumulation of waste at Tanjung Karang Beach is
dominated by inorganic materials, particularly single-use
plastics and styrofoam fragments. These wastes primarily
originate from tourist activities (especially food consumption
on-site), river estuaries that carry land-based waste, and
marine debris transported by ocean currents. The analysis of
causal factors confirmed that the accumulation of waste is
driven by a combination of: (1) Machine, limited infrastructure
and budget allocation for waste management; (2) Method,
inconsistent collection schedules, weak implementation of the
3R principles, and lack of operational regulations; (3) Man,
low awareness and irresponsible littering behaviors without
strict sanctions; and (4) Material, insufficient number and
quality of trash bins. The interplay of these four factors
perpetuates waste accumulation in the coastal area.
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