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Abstract. Panglima Laot is the leader of a customary institution that plays a significant role in managing 

coastal and marine resources in Aceh, particularly in maintaining the balance of coastal ecosystems. This 

study aims to analyze the relationship between the role of Panglima Laot and the preservation of coastal 

ecosystems in North Aceh District. The data was analyzed using Spearman correlation analysis to 

examine the direction of the relationship between relevant variables and qualitative descriptive analysis 

to examine the relationship between the role of Panglima Laot in regulating the coastal ecosystem 

balance. Data collection was conducted through through interviews using questionnaires, observation, 

and literature review. The results revealed that the role of Panglima Laot has a significant relationship 
with maintaining the balance of specific ecosystems, such as the fisheries and the estuary/beach 

ecosystem. However, the relationship between the role of Panglima Laot and the preservation of 

mangrove ecosystems and coral reef ecosystems is insignificant. Despite the ecological importance of 

mangrove ecosystems, the findings suggest that customary maritime law has not been fully effective in 

protecting and managing these ecosystems. Mangrove habitat destruction is often attributed to human 

activities such as logging and land-use changes. Similarly, the limited role of Panglima Laot in 

maintaining coral reef ecosystems reflects insufficient attention and inadequate enforcement of marine 

customary law to protect coral reefs. Strengthening the role of Panglima Laot in the application of 

customary law is necessary, particularly by increasing public awareness of the importance of coastal 
ecosystem balance, with a specific focus on mangrove and coral reef ecosystems in the future. 
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Introduction. Coastal ecosystems play an important role in maintaining environmental 

balance and supporting the livelihoods of communities dependent on marine resources. 
In coastal areas, interactions between humans and the environment often determine the 

sustainability of these ecosystems. Among the coastal communities in Aceh, a customary 

leader of the fishing community is Panglima Laot (Abdullah et al 2006; Bustamam-Ahmad 
2017). The leader of the Panglima Laot customary institution embodies the local wisdom 

of Aceh's coastal communities. Panglima Laot, as a part of Aceh’s maritime cultural 

heritage, has been deeply rooted in the community's life since the era of the Sultanate of 
Aceh Samudera Pasai 1292 AD and has continued to evolve through the 17th century to 

the present day (Bustamam-Ahmad 2017). According to Marzuki et al (2020), local 
wisdom, such as that embodied by Panglima Laot, can significantly contribute to 

managing coastal and marine environments. This customary institution is vital in 

mobilizing communities to adapt to environmental changes. According to Cinner et al 
(2012), local institutions provide concrete actions in maintaining ecosystems and 

sustainability (Pita et al 2010). 
Coastal ecosystems are among the most productive ecosystems globally. They 

cover the transitional area between land and sea, including mangrove forests, fisheries, 

and coral reef ecosystems (Estradivari et al 2022). This ecosystem supports high 
biodiversity and provides ecosystem services essential for human life. Recognizing the 

importance of coastal ecosystems in supporting human well-being and maintaining global 
environmental balance is becoming increasingly urgent in addressing the challenges of 

climate change and ecological degradation (Wedding et al 2022).  
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The involvement of local communities in coastal management can provide 

numerous benefits for biodiversity, ecosystem health, fisheries, and human well-being 
(Graham et al 2011; Roberts et al 2017; Strain et al 2019). Unfortunately, government 

management often employs a 'top-down' approach (Wells et al 2016), with limited 
engagement from local communities (Glaser et al 2010). In a global context, issues 

related to coastal ecosystem degradation, such as overfishing, marine pollution, and 

climate change, have become significant concerns (Hamid et al 2017; Wahid et al 2017). 
Community-based management and local wisdom, as implemented by Panglima Laot, 

offer an intriguing perspective for further analysis. This traditional system has proven 

effective in maintaining the sustainability of marine resources and fostering harmony 
between humans and nature, even amid the challenges posed by modernization and 

economic change (Wilson & Linkie 2012; Budi 2015; Silviana et al 2021).  
This study aims to analyze Panglima Laot’s role in maintaining the balance of 

coastal ecosystems in the North Aceh district and to explore how this institution can 

serve as a model for coastal resource management rooted in local wisdom, thereby 
contributing to sustainable development. This approach is expected to provide new 

insights into integrating modern policies with local wisdom to sustain coastal ecosystems' 
balance.  

 

Material and Method. This research was conducted in North Aceh District with 

coordinates 4°55′00″N 97°00′00″E / 4.9167°N 97°E / 4.9167; 97. The location was 
deliberately selected based on its status as one of the operational areas of Panglima Laot, 

where customary law is enforced among fishing communities. This research was 
conducted from May to August 2024. This study focused on community members whose 

profession is fishing and who are part of customary law institutions in the sea. The scope 

of this research is limited to the analysis of the role of Panglima Laot in maintaining the 
balance of the coastal ecosystem in North Aceh Regency.  

 

 
Figure 1. The location of Renggis Reef and the coral nursery at Tekek, Tioman Island, Malaysia. 

  
Respondents in this study were 80 fishermen who were members of the Panglima Laot 

institution. The data used in this study comprised primary and secondary data. Primary 
data collection was done by conducting interviews and administering questionnaires to 

fishermen. Secondary data included documents obtained from BPS (Central Bureau of 
Statistics) of North Aceh District, North Aceh District Fisheries and Marine Office, 

scientific journal articles, and a literature review. 

This study employed the Likert scale and Spearman rank correlation analyses. 
Spearman rank correlation analysis was conducted to examine the relationship between 

the role of Panglima Laot and the balance of coastal ecosystems (Fisheries ecosystem, 

Mangrove ecosystem, coral reef ecosystem, estuary/beach ecosystem) in this study 
(Yusuf 2017). The Likert scale, a widely used research measurement tool, was employed 

to assess the attitudes, opinions, and perceptions of individuals or groups regarding 
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specific phenomena or symptoms. The Likert scale is the most prevalent measurement 

tool in survey research. The identification of the Likert scale scores used is presented in 
Table 1. 

 
Table 1 

Likert scale identification 

 

Answer Score Description 

(1) (2) (3) 

A 4 Strongly agree 

B 3 Agree 
C 2 Disagree 

D 1 Strongly disagree 

Source: Sugiyono 2017. 

 
For the total score of each statement or question, the following formula was used: 

 
Total score = T x Pn 

Where: 

T = Total number of respondents who chose the option 
Pn = Likert scale score  

Next, to obtain the interpretation results, the highest score (Y) and the lowest (X) 
for the assessment item were identified using the following formula: 

Y = Highest Likert score x number of respondents x number of questions 

X = Lowest Likert score x number of respondents x number of questions 
The respondent's interpretation of Panglima Laot’s role in maintaining the balance 

of the coastal ecosystem in North Aceh District was evaluated using an indexed 

percentage, as shown in the formula below (Sugiyono 2017). 
 

% Index =TS/Yx100 
Where: 

TS =Total Score 

Y = Likert's highest score x Number of Respondents 
To determine the index’s position, the interval (distance) and percentage 

interpretation were calculated by finding the percentage score interval (I) using the 
following method (Sugiyono 2017). 

I = 100% - 25% 

 = 75% 
 = 75%/4 

I  = 18.75% 

In this study, the score interpretation criteria for the role of Panglima Laot were 
based on the following intervals. 

25% - 43.74% = Very insignificant   
43.75% - 62.49% = Less significant 

62.50% - 81.24% =significant  

81.25% - 100% = Very significant 
The interpretation of these intervals is as follows: 

a. If the index falls within the range of 25% – 43.74%, the role of Panglima Laot 

in maintaining the balance of the coastal ecosystem is categorized as very 

insignificant. 

b. If the index falls within the range of 43.75% – 62.49%, the role of Panglima 
Laot in maintaining the balance of the coastal ecosystem is categorized as less 

significant. 

c. If the index falls within the range of 62.50% – 81.24%, the role of Panglima 

Laot in maintaining the balance of the coastal ecosystem is categorized as 

significant. 
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d. If the index falls within the range of 81.25% – 100%, the role of Panglima 

Laot in maintaining the balance of the coastal ecosystem is categorized as very 

significant. 
 

Results and Discussion. The coastal area of North Aceh district has unique 

characteristics and dynamics, in terms of geography, ecosystem, and socio-economics of 
its people. North Aceh district is located on the north coast of Sumatra Island, directly 

bordering the Malacca Strait (BPS 2022). The coast of North Aceh has a fairly long 

coastline and consists of various types of coastal ecosystems, such as mangroves, 
beach/estuaries, fisheries, and coral reef ecosystems. 

Damage to coastal ecosystems is becoming increasingly severe, often driven by 
unwise human behavior in utilizing and managing the coastal environment, necessitating 

serious efforts to address this issue. Among Aceh's coastal communities, local wisdom 

embodied in the Panglima Laot institution plays a vital role in preserving the coastal 
environment. This institution supervises and regulates activities that could potentially 

disrupt the sustainability and balance of the coastal environment, ensuring its protection 
over the long term. 

The findings indicate that the fishing community continues to place significant 

trust in the Panglima Laot customary institution, recognizing its substantial contributions 
to preserving environmental functions and ensuring the sustainability of coastal 

ecosystems. Efforts made by this marine customary law institution include adherence to 
the principles of marine customary law in managing their territories, guided by the values 

of local wisdom. The community strongly believes that the beach and the sea are integral 

to their lives, serving as essential resources upon which fishermen depend for their daily 
livelihoods. 

 

Application of customary law rules to coastal ecosystem balance. The customary 
law of the sea enforced by the Panglima Laot institution in Aceh plays an important role 

in preserving the balance of the coastal ecosystem. As a traditional legal system 
developed over centuries, these regulations are grounded in the principles of local 

wisdom, reflecting a deeply rooted harmonious relationship between humans and nature, 

particularly the sea. In the context of coastal resource management, the application of 
maritime customary law focuses on regulating human activities to ensure that the coastal 

ecosystem remains sustainable and prevents damage caused by overexploitation. 
Table 2 presents the index values of fishermen’s attitudes toward implementing 

customary maritime laws in coastal ecosystems in the North Aceh Regency area, as 

analyzed using a Likert scale. 
 

Table 2 

Fishermen's attitude index values towards the implementation of customary law rules in 
coastal ecosystems 

 

No. 
Application of lao customary law rules to coastal 

ecosystems 
Index value Interpretation 

1 Fisheries ecosystem 79.56 Significant 

2 Mangrove ecosystem 59.75 Less significant 

3 Coral reef ecosystem 61.58 Less significant 
4 Estuary/Coastal ecosystem 80.37 Significant 

 Average 70.31 Significant 

 
Based on the index value of the Likert scale analysis results, the application of marine 

customary law provisions in the fisheries ecosystem is categorized as having a significant 
role. These results indicate that the rules of marine customary law for fisheries 

ecosystems include environmentally friendly fishing gear regulations. This rule aims to 

prevent overfishing and maintain a stable fish population. With the implementation of 
these rules, fish resources can continue to be renewed, enabling fishermen to achieve 

sustainable yields without damaging the marine ecosystem. Panglima Laot also 
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supervises the prohibition of destructive fishing gear, such as fish bombs or poisons, 

which have the potential to disrupt the balance of the marine ecosystem. Panglima Laot 
also enforces the regulation of fishing times (such as the prohibition of fishing during 

certain seasons or when fish are spawning). 
The enforcement of customary law rules to mangrove ecosystems is categorized 

as having a less significant role (Table 2). This may occur because customary law 

primarily focuses more on marine resources and fisheries. In the research location, 
mangroves are often damaged due to land conversion for ponds and coastal area 

development. The law also has a less significant role for coral reef ecosystems, with an 

index value of 61.58 (Table 2). At the research site, customary marine regulations 
include prohibitions against using explosives or poisons for fishing, which helps mitigate 

damage to coral reef ecosystems. However, the impacts of climate change and rising sea 
temperatures also contribute to the decline of coral reefs. Efforts by Panglima Laot to 

monitor and restore coral reefs include supervising the area to prevent destructive fishing 

practices and encouraging community participation in preserving coral reefs.  
Furthermore, the application of customary law rules governing the sustainability of 

estuarine/coastal ecosystems has a significant role, with an index value of 80.37 (Table 
2). These customary laws include rules to maintain and supervise the cleanliness of 

beaches and efforts to protect the coastal environment from pollution caused by fishing 

waste or oil residue from ship repair activities.  
 

Analysis of the relationship between the role of Panglima Laot and the balance 

of coastal ecosystems. This study used Spearman correlation analysis to examine the 
relationship between the role of Panglima Laot and the balance of coastal ecosystems in 

the North Aceh district. The results indicated that the role of Panglima Laot is significant 

to the fisheries ecosystem and the estuary/beach ecosystem. However, its role in 
maintaining the balance of mangrove ecosystems and coral reefs was insignificant (Table 

3). 
Table 3 

Analysing the role of Panglima Laot in maintaining the balance of coastal ecosystems 

 

 

Role of 

the 

Panglima 

Laot 

Fisheries 

ecosystem 

Mangrove 

ecosystem 

Coral reef 

ecosystem 

Estuary/Beach 

ecosystem 

Spearman's 

rho 

Role of the 

Panglima Laot 

Correlation 

Coefficient 
1.000 -0.525** 0.008 0.110 -0.567** 

Sig. (2-tailed) 0 0 0.945 0.330 0.000 

N 80 80 80 80 80 

Fisheries 

ecosystem 

Correlation 

Coefficient 
-0.525** 1.000 -0.005 -0.059 0.116 

Sig. (2-tailed) 0 0 0.965 0.603 0.305 

N 80 80 80 80 80 

Mangrove 

ecosystem 

Correlation 

Coefficient 
0.008 -0.005 1.000 0.147 0.049 

Sig. (2-tailed) 0.945 0.965 0 0.194 0.667 

N 80 80 80 80 80 

Coral reef 

ecosystem 

Correlation 

Coefficient 
0.110 -0.059 0.147 1.000 0.092 

Sig. (2-tailed) 0.330 0.603 0.194 0 0.416 

N 80 80 80 80 80 

Estuary/Beach 

ecosystem 

Correlation 

Coefficient 
-0.567** 0.116 0.049 0.092 1.000 

Sig. (2-tailed) 0 0.305 0.667 0.416 0 

N 80 80 80 80 80 

**. Correlation is significant at the 0.01 level (2-tailed). Source: Primary Data (analyzed) 2024. 
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From Table 3, the Spearman correlation coefficients reveal that the role of Panglima Laot 

and the fisheries ecosystem shows a significance value (r=-0.525, p<0.01). The role of 
Panglima Laot and the estuary/coastal ecosystem also has a significance value (r=-

0.567, p<0.01). These findings indicate a significant negative relationship between the 
role of Panglima Laot and the fisheries and estuary/coastal ecosystems. This suggests 

that an increase in the role of Panglima Laot is associated with a decrease in the 

condition or diversity of these ecosystems, potentially reflecting that better management 
by Panglima Laot contributes to reducing pressure on fisheries resources. 

In contrast, the role of Panglima Laot and the mangrove ecosystem is not 

significant (r=0.0080, p>0.05). A similar case occurs for its role in the coral reef 
ecosystem (r=0.1100, p>0.05). The lack of a significant relationship indicates that 

Panglima Laot’s role does not directly affect these two ecosystems or that other 
unmeasured factors may play a more substantial role. Furthermore, the results confirm a 

highly significant relationship between the role of Panglima Laot and the fisheries and 

estuary/coastal ecosystems (p<0.01), while no significant relationship is observed 
between Panglima Laot’s role and the mangrove and coral reef ecosystems (p>0.05). 

These results suggest that the policies and actions implemented by Panglima Laot have a 
more pronounced impact on ecosystems directly connected to fishing activities and 

coastal management. 

 The results of this study indicate that the efforts made by Panglima Laot through 
customary law regulations, such as enforcement of maritime customs, dispute resolution, 

and coordination with the government, have a greater impact on ecosystems directly 

related to fishing activities. Key indicators of institutional performance include the direct 
and indirect impacts on fishermen in maintaining and supervising the implementation of 

customary law regulations in coastal areas, such as prohibitions on destructive fishing 
practices, bombing, and the use of anesthetics, which directly affect the coastal 

ecosystem's health. These findings align with the research of Murhaini (2021), which 

underscores the importance of conserving nature to sustain the lives of its biota and 
inhabitants. Destroying natural resources, by contrast, adversely impacts their 

ecosystems. Thus, community livelihood management should incorporate local wisdom 
values passed down through generations. Hamid et al (2021) similarly advocated for 

using local wisdom as an integral approach to conservation program management. 

The challenges and obstacles faced by the Panglima Laot Institution are currently 
unavoidable. One of the primary challenges relates to ensuring the sustainability of 

fishermen's income from the fisheries sector, which is influenced by various factors, such 
as climate change, overfishing, and marine resource sustainability issues. According to 

Teniwut (2016) and Muñoz (2020), the ability to adapt to environmental changes through 

appropriate policies is crucial for the success of traditional institutions in ensuring coastal 
environmental sustainability. Therefore, the Panglima Laot Institution must adapt and 

develop innovative solutions to address these challenges. This aligns with the findings of 

Marshall et al (2019) and Losciale et al (2022), which highlighted the importance of 
raising awareness of fishing communities about climate change and its impact on marine 

habitats, leading to declining incomes for fishermen. 
 Uncontrolled climate change and harmful human activities seriously threaten the 

institution's efforts. Climate change contributes to a decline in fish populations, 

underscoring the need for local communities to continue upholding traditional wisdom in 
their daily activities, particularly in fishing practices (Hamid et al 2023). Research by 

Kathijotes (2013) highlighted that fishermen must reduce their dependence on 
ecosystem services and act as guardians of the marine environment. Illegal fishing and 

overfishing remain significant threats, as the depletion of fish stocks can lead to 

irreversible damage, even when strict protective measures are implemented. Moreover, 
unsustainable fishing practices exert additional pressure on marine resource 

sustainability in the area (Visbeck et al 2014). Another major challenge the Panglima 

Laot Institution faces is managing conflicts of interest among various stakeholders and 
resource users in marine resource management. Transforming fishing communities' 

perceptions about coastal resource management into collective actions is critical for 
achieving sustainable resource management (Kitolelei & Sato 2016; Espectato et al 
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2022). The strategic allocation of human resources and sustainable utilization of coastal 

areas can help prevent conflicts and foster synergy between sectors in coastal resource 
management (Papageorgiou 2016). 

Research by Jack-Kadioglu et al (2020) asserted that community involvement in 
managing coastal conservation areas is the key to maintaining the sustainability of 

marine ecosystems. This is in line with the efforts of the Panglima Laot Institution, which 

actively involves indigenous communities in marine resource management in Aceh. 
 The continued relevance of the Panglima Laot Institution is vital due to its 

significant role in preserving coastal ecosystems and maintaining local wisdom. Despite 

numerous challenges, collaboration among various stakeholders can ensure that the 
institution remains effective and substantially benefits coastal communities. By fostering 

sustainable, culture-based development, the Panglima Laot Institution can continue to 
preserve cultural heritage and traditional practices while maintaining the sustainability of 

coastal ecosystems in the North Aceh district.  

 
Conclusions. Overall, the results indicated that fishermen's perceptions of the 

application of maritime customary law in coastal ecosystems and its impact on the 
balance of coastal ecosystems in North Aceh District fell within the significant category. 

Specifically, fishermen categorized the application of maritime customary law as having a 

significant role in the fisheries and coastal ecosystems. In contrast, its application in the 
mangrove and coral reef ecosystems was classified as having a less significant role. 

Statistically, the p-value obtained from the Spearman correlation analysis revealed that 

the relationship between the role of the Panglima Laot and the fisheries and 
estuary/coastal ecosystems was highly significant (p<0.01). However, the relationship 

between the role of the Panglima Laot and the mangrove and coral reef ecosystems did 
not demonstrate statistical significance (p>0.05). These findings suggest that applying 

maritime customary law, as a form of local wisdom, in managing mangrove and coral 

reef ecosystems requires greater attention from the Panglima Laot, the customary leader 
of the Laot institution in coastal Aceh.  
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