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1. Introduction 
Hate speech is one of the significant topics of discussion related to social media analysis. It is mainly 

associated with the freedom of users to share content and opinions on existing social media platforms. 
Freedom of opinion in social media has also led to an increase in the number of hate speech through 
social media. This increase is one of the challenges faced by the government in uncovering influential 
actors of hate speech on social media and issuing a legal law in the form of the Information and 
Transaction Law of Electronics (UU ITE). One of the methods used to uncover influential actors is the 
centrality measure, which means the vital node in a network. It represents the influence of a person 
whose presence on the network tends to dominate others. There are numerous benefits associated with 
detecting actors on the network, such as explaining the network's dynamics. Some of the traditional 
methods widely used to detect the influence of a node in a network include Betweenness Centrality 
(BC), Degree Centrality (DC), and Closeness Centrality (CC) [1]. These metrics are evaluated according 
to the number of node connections, relationship with neighbours, and the path that crosses the node 
[2]. DC only looks at the target node's information  with low accuracy and time complexity [3]. DC and 
CC have a better result than BC, which has high time complexity [4]. Other methods include Cross-
Face Centrality [5]. Rahim et al. [6] collaborated centrality and similarity measurements used for friendly 
recommendation. Detection of the central or influential actors in a network is mainly out on social 
media, such as Twitter [7]–[12]. Besides, influential actors implement other fields, such as, cybercrime 
[13]–[15] and e-commerce [16]. 
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ARTICLE INFO ABSTRACT

This narrative review aims to evaluate the current situation and challenges of developing sustainable tourism 

in Nusa Penida, Indonesia, with a focus on direct community behavior. Nusa Penida is a small island located 

southeast of Bali and is known for its natural beauty and biodiversity. The tourism industry has been growing 

rapidly in recent years, but it has also brought negative impacts on the environment and the local community. 

This review examines various studies and reports on the development of sustainable tourism in Nusa Penida and 

the factors that affect the behavior of local communities, tourists, and tourism stakeholders. The review identifies 

several challenges to developing sustainable tourism in Nusa Penida, including inadequate infrastructure, limited 

financial resources, and a lack of effective policies and regulations. The review also highlights the importance of 

community involvement and empowerment in the sustainable tourism development process. The review suggests 

that sustainable tourism development in Nusa Penida requires a holistic approach that considers the economic, 

social, and environmental aspects of tourism. The review further discusses the role of education and awareness-

raising in promoting sustainable tourism behavior among local communities, tourists, and tourism stakeholders.

Keywords: sustainable tourism; community behavior; Nusa Penida; small island destinations

Diterima tanggal : 11 Mei 2023 

Perbaikan naskah: 25 Januari 2024

Disetujui terbit   : 12 Mei 2024

Korespodensi penulis:

Email: i.suryawan@

universitaspertamina.ac.id

DOI: http://dx.doi.org/10.15578/

jsekp.v19i1.12668   

International Journal of Advances in Intelligent Informatics ISSN 2442-6571 
Vol. 8, No. 1, March 2022, pp. 1-11  1 

       https://doi.org/10.26555/ijain.v8i1.800    http://ijain.org         ijain@uad.ac.id  

An extended approach of weight collective influence  
graph for detection influence actor 
Galih Hendro Martono a,1, Azhari Azhari b,2,*, Khabib Mustofa b,3 
a Department of Informatics, Universitas Bumigora, Indonesia 
b Department of Computer Science and Electronics, Ubiversitas Gadjah Mada, Indonesia 
1 galih.hendro@mail.universitasbumigora.ac.id; 2  arisn@ugm.ac.id; 3 khabib@ugm.ac.id  
* corresponding author 

 

1. Introduction 
Hate speech is one of the significant topics of discussion related to social media analysis. It is mainly 

associated with the freedom of users to share content and opinions on existing social media platforms. 
Freedom of opinion in social media has also led to an increase in the number of hate speech through 
social media. This increase is one of the challenges faced by the government in uncovering influential 
actors of hate speech on social media and issuing a legal law in the form of the Information and 
Transaction Law of Electronics (UU ITE). One of the methods used to uncover influential actors is the 
centrality measure, which means the vital node in a network. It represents the influence of a person 
whose presence on the network tends to dominate others. There are numerous benefits associated with 
detecting actors on the network, such as explaining the network's dynamics. Some of the traditional 
methods widely used to detect the influence of a node in a network include Betweenness Centrality 
(BC), Degree Centrality (DC), and Closeness Centrality (CC) [1]. These metrics are evaluated according 
to the number of node connections, relationship with neighbours, and the path that crosses the node 
[2]. DC only looks at the target node's information  with low accuracy and time complexity [3]. DC and 
CC have a better result than BC, which has high time complexity [4]. Other methods include Cross-
Face Centrality [5]. Rahim et al. [6] collaborated centrality and similarity measurements used for friendly 
recommendation. Detection of the central or influential actors in a network is mainly out on social 
media, such as Twitter [7]–[12]. Besides, influential actors implement other fields, such as, cybercrime 
[13]–[15] and e-commerce [16]. 

ARTICL E  INFO  
 

ABSTRACT  
 

Article history 
Received February 10, 2022 
Revised March 15, 2022 
Accepted March 31, 2022 
Available online March 31, 2022 

 Over the last decade, numerous methods have been developed to detect the 
influential actors of hate speech in social networks, one of which is the 
Collective Influence (CI) method. However, this method is associated with 
unweighted datasets, which makes it inappropriate for social media, 
significantly using weight datasets. This study proposes a new CI method 
called the Weighted Collective Influence Graph (WCIG), which uses the 
weights and neighbor values to detect the influence of hate speech. A total 
of 49, 992 Indonesian tweets were and extracted from Indonesian Twitter 
accounts, from January 01 to January 22, 2021. The data collected are also 
used to compare the results of the proposed WCIG method to determine 
the influential actors in the dissemination of information. The experiment 
was carried out two times using parameters ∂=2 and parameter ∂=4. The 
results showed that the usernames bernacleboy and zack_rockstar are 
influential actors in the dataset. Furthermore, the time needed to process 
WCIG calculations on HPC is 34-75 hours because the larger the 
parameter used, the greater the processing time.  

This is an open access article under the CC–BY-SA license. 

    

 

 
Keywords 
Node central 
Centrality measure 
Collective influence 
Key actor 
Weight collective influence graph 

 

INTRODUCTION

The opportunities for the development of 

Indonesian tourism are very high because Indonesia 

is the largest archipelagic country in the world, is 

rich in biodiversity, has a coastline of more than 

81,000 km, and has 17,504 islands, of which 10,000 

islands are small, even very small islands (Poernomo 

& Kuswardani, 2019). Therefore, small islands 

have the potential to be used for tourism activities. 

Various efforts have been made to restore the proper 

function of tourism, especially those in line with 

the sustainable tourism movement. The concept 

of sustainability has now been utilized in several 

development sectors, including tourism. Sustainable 

tourism is defined by the U.N. Environment Program 

and U.N. World Tourism Organization as “tourism 

that takes full account of its current and future 

economic, social and environmental implications, 

satisfying the requirements of visitors, the industry, 

the environment, and host communities” (Burgoyne 

& Mearns, 2020). Sustainable tourism products are 

expected to harmonize with the local environment, 

society, and culture (Medina, 2005). The regulations 

that guide sustainable tourism development focus 

on efficiently using both natural and human 

resources over multiple years. Communities or 

communities in sustainable tourism play a vital role, 

and because they participate in implementing the 

concept of sustainability, they must be employed as 

development subjects. This is because they must be 

used as subjects for development. Marine Protected 

Areas (MPAs) are emerging as a popular instrument 

for marine conservation and fisheries management 
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(Grip & Blomqvist, 2020; Laffoley et al., 2019). 

MPA is an area of tidal waters, which may include 

coastal areas and small islands, as well as the plants 

and animals that live within them, as well as 

evidence of historical heritage and the sociocultural 

aspects lie beneath it. This area is protected by law 

or other effective means, and it may preserve all or 

just a portion of it. It is generally recognized that 

conservation areas effectively increase the species 

richness of standing fish stocks. Still, migratory 

pelagic fish species are not protected enough from 

conservation areas, especially since their size, 

number, and location are much narrower than the 

fishing area.

Human activities have contributed mainly 

to destroying coastal ecosystems, which are critical 

to human well-being. Protecting fish populations 

by establishing marine protected areas can cause 

conflicts between fishing and tourism (Lopes et al., 

2015). They are different in size, how they focus 

on conservation, and how much they protect, but 

a common goal is to keep people from taking too 

many marine resources. But putting in place, MPAs 

could make it more likely for poor people to lose 

their jobs. So, it's essential to come up with other 

ways for people to make a living besides fishing 

so that they don't have to depend on the fishing 

industry and the coastal communities don't lose 

their way of life (Pham, 2020).

Human behavior significantly impacts the 

success of MPAs. For example, the destruction of 

coastal ecosystems, critical to human well-being, is 

mainly caused by human activities such as overfishing, 

pollution, and coastal development (Fleming et al., 

2019; Nie et al., 2023). The establishment of MPAs 

aims to protect fish populations and other marine 

resources by limiting human activities such as 

fishing, boating, and diving (Sutrisno et al., 2023). 

However, conflicts between fishing and tourism 

can arise, and MPAs could make it more likely 

for poor people to lose their jobs. Therefore, it is 

essential to understand human behavior, including 

the economic and social factors that influence it, to 

develop effective management strategies for MPAs 

that balance conservation goals with the needs 

of local communities. This understanding can 

help to develop alternative livelihoods for fishing 

communities and engage local stakeholders in the 

MPA decision-making process, leading to more 

successful and sustainable MPAs.

This study evaluates the current situation 

and challenges to developing sustainable tourism in 

Nusa Penida with direct community behavior. The 

evaluation of the current situation and challenges 

to developing sustainable tourism in Nusa Penida 

with direct community involvement is essential 

because it provides insight into the region's 

potential for sustainable tourism. The archipelagic 

nation of Indonesia possesses a significant amount 

of untapped tourism potential. Still, environmental 

deterioration brought on by human activity, such 

as in the Nusa Penida region, can potentially lessen 

the value of this capital. Additionally, protecting 

fish populations by establishing marine protected 

areas can cause conflicts between fishing and 

tourism. Therefore, understanding the challenges 

and opportunities for sustainable tourism in 

Nusa Penida can help to identify strategies that 

balance economic development with environmental 

conservation and social welfare. Direct community 

involvement is significant because it promotes the 

inclusion of local stakeholders in decision-making 

processes and helps ensure that sustainable tourism's 

benefits are distributed equitably. By involving the 

community in the planning and implementation of 

sustainable tourism initiatives, it is possible to build 

partnerships, promote social capital, and foster a 

sense of ownership and stewardship over the natural 

and cultural resources of the region. This can lead 

to more responsible and sustainable practices and 

a greater sense of resilience in the face of climate 

change and economic fluctuations.

The research aims to understand how 

the MPA's zonation management, community 

participation, and organizational capacity building 

contribute to the conservation of marine biodiversity 

and the sustainable development of the local 

economy. The research questions that seem to be 

addressed in this study are:

1.	 How does the zonation management within the 

Nusa Penida MPA contribute to the effective 

conservation of marine resources and the 

sustainable use of these resources for tourism 

and local livelihoods?

2.	 What role does community participation play in 

the management of the Nusa Penida MPA, and 

how does it impact the success of sustainable 

tourism and conservation efforts?

3.	 How do organizational structures and capacity 

building within the Nusa Penida MPA 

influence the implementation and effectiveness 

of conservation strategies, sustainable tourism, 

and waste management practices?

These research questions aim to explore the 

intricate balance between marine conservation, 

sustainable tourism, and local community 

engagement in the context of the Nusa Penida 
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MPA. The study delves into how different aspects of 

MPA management, including zoning, community 

involvement, and organizational capacity, interact 

to create a sustainable model that benefits both the 

environment and the local population.

RESEARCH METHODS

Location and Time of Research

The research was conducted in Nusa Penida, 

a small island located southeast of Bali, Indonesia. 

Nusa Penida is known for its natural beauty, 

rich biodiversity, and rapidly growing tourism 

industry. The island's geographic coordinates are 

approximately 8°44′0″S 115°32′0″E. The study 

took place over a twelve months period, from 

January 2022 to December 2022. This timeframe 

allowed for a comprehensive review of literature and 

the collection of seasonal data, capturing variations 

in tourism patterns, community behavior, and 

environmental conditions.

To enhance the contextual understanding 

of the research environment, photographs of 

Nusa Penida are included. These images illustrate 

the island's landscapes, tourist attractions, and 

community activities, providing visual support 

for the findings discussed in the literature review. 

The photographs were sourced from field visits 

and documented studies, ensuring they accurately 

represent the current state of Nusa Penida. By 

conducting the research over an entire year and 

including visual documentation, this study aims 

to provide a thorough and detailed examination 

of the challenges and opportunities in developing 

sustainable tourism on Nusa Penida. The inclusion 

of pictures from the research location and literature 

enriches the narrative review, offering a clearer 

perspective on the local context.

Types and Methods of Data Collection

The study employs a narrative review method. 

The semi-systematic or narrative review method is 

suitable for topics that have been explored in various 

ways by different researchers across multiple fields, 

making a full systematic review impractical. This 

method allows for a comprehensive examination 

of the literature, integrating findings from diverse 

disciplines to provide a holistic understanding 

of the research topic. The data used in this 

research are primarily and secondary data. These 

include academic journal articles and books on 

sustainable tourism, environmental conservation, 

and community behavior. These sources provide 

theoretical frameworks and empirical findings from 

previous studies, contributing to the understanding 

of the broader context of sustainable tourism 

development. Reports from governmental and 

non-governmental organizations on tourism and 

conservation in Nusa Penida were also reviewed, 

offering official perspectives and statistical data on 

tourism trends, environmental impacts, and policy 

measures. Additionally, statistical data from local 

tourism boards and environmental agencies were 

analyzed to understand the quantitative aspects 

of tourism growth, visitor demographics, and 

environmental indicators. By focusing on secondary 

data, this research aims to construct a detailed and 

nuanced picture of the challenges and opportunities 

in developing sustainable tourism in Nusa Penida. 

The integration of diverse data sources enhances 

the reliability and depth of the analysis, supporting 

the comprehensive nature of the narrative review 

method.

Analysis Method

The narrative review method employed in 

this study allows for a comprehensive and nuanced 

examination of the multifaceted nature of human 

behavior, a crucial aspect of our research. Human 

behavior is complex, intersecting with various 

theories, perspectives, and methods from disciplines 

such as psychology, sociology, anthropology, and 

environmental sciences. A systematic review, with 

its structured approach to searching, screening, and 

synthesizing research literature, might not capture 

the breadth and depth required for a study of this 

nature. In contrast, the narrative review method 

facilitates the analysis of a broad range of literature 

on specific topics, enabling the identification of 

patterns, trends, and inconsistencies across studies. 

This approach provides an in-depth and holistic 

understanding of human behavior in the context 

of Marine Protected Area (MPA) management by 

integrating findings from diverse disciplines and 

research traditions. It also offers the flexibility to 

explore research questions creatively and generate 

new hypotheses. Narrative review will cover several 

key areas:

1.	 Zonation Management in MPAs: The 

narrative review will explore literature across 

environmental sciences and policy studies to 

understand how zonation management impacts 

conservation and sustainable tourism. This 

will involve analyzing studies that discuss the 

effectiveness of different zoning strategies 

in MPAs and their implications on marine 

biodiversity and local livelihoods.

2.	 Community Participation in MPA 
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Management: The review will include literature 

from sociology and anthropology to understand 

community dynamics and participation in 

conservation efforts. It will examine how 

community involvement in MPAs influences 

the effectiveness of conservation strategies and 

sustainable tourism practices.

3.	 Organizational Structure and Capacity 

Building: The review will integrate findings 

from organizational and management studies to 

assess the role of organizational structures and 

capacity building in the effectiveness of MPA 

management. This includes exploring how 

different management models and capacity-

building efforts contribute to sustainable 

practices and effective conservation.

Through this method, the study aims to 

explore the intricacies of zonation management 

in MPAs, the role of community participation 

in conservation and sustainable tourism, and the 

impact of organizational structures and capacity 

building on the effectiveness of MPA management. 

By synthesizing information from various fields and 

examining the interconnectedness of these aspects, 

the narrative review will provide comprehensive 

insights into the effective management and 

sustainable development of the Nusa Penida MPA. 

This approach is expected to yield a nuanced 

understanding that aligns with the complex 

realities of environmental conservation, community 

involvement, and sustainable tourism practices.

RESULTS AND DISCUSSION

The Nusa Penida Islands, located within 

the Nusa Penida District, are composed of 16 

administrative service villages and 48 traditional 

villages. This region is recognized for its considerable 

environmental and cultural value, which is reflected 

in the designation of the Nusa Penida Marine 

Protected Area (MPA). According to the IUCN 

classification highlighted in Table 1, MPAs are 

categorized based on their primary management 

objectives and the level of human intervention 

allowed.

Nusa Penida MPA falls under Category VI, a 

designation that permits sustainable use of its natural 

resources. This classification implies that while the 

MPA's primary objective is the preservation of 

ecosystems, habitats, cultural values, and traditional 

natural resource management practices, it also allows 

for a certain degree of sustainable economic and 

recreational activities. The management strategy 

for Category VI areas typically involves maintaining 

large swathes of the region in their natural state, 

Table 1. Characteristics of Nusa Penida Aquatic Park  
             (Protected Planet, 2018),

Parameters Information
Original Name Taman Wisata Perairan Nusa 

Penida

English Designation of Marine Recreation 

Park

IUCN Management Category VI

Status Designated

Type of Designation National

Status Year 2010

Sublocation ID-BA

Governance Type Sub-national ministry or agency

Management 

Authority

District/Local Government 

assisted by Ministry of Marine 

Affairs & Fisheries (MMAF)

while also designating zones where sustainable 

resource management practices are implemented. 

This ensures that the use of the area's resources, 

which is non-industrial and low in intensity, aligns 

with the overarching goals of nature conservation. 

The establishment of the Nusa Penida MPA under 

this category supports the long-term preservation 

of its biodiversity and cultural heritage, while also 

allowing for the community and stakeholders to 

make a sustainable living from the land and sea. 

(Gardner et al., 2018).

The three islands of Nusa Penida, Bali, 

Indonesia, which are in the center of the Coral 

Triangle and have a lot of ecological value, are being 

used to make an MPA learning site (Welly, 2022). It 

deals with the fact that natural resource management 

isn't formalized and marine biodiversity isn't well 

protected. The leading institutional strategies 

are meant to create platforms for learning and 

sharing knowledge and skills about tropical marine 

conservation on the ground (Welly, 2022). Effects 

of things like fishing without a license, sewage and 

pollution, coral mining, and climate change 45,000 

people live on Nusa Penida, and they depend on fish 

and seaweed for food (Welly, 2022). Also, about 

200,000 tourists come to the islands every year. The 

solution deals with fishing without a license, sewage 

and pollution, coral mining, and the effects of 

climate change, such as rising seawater temperature, 

rising seawater level, and changes in the fishing 

season, which threaten biodiversity, ecosystems, 

and people's way of life.

The administrative status of the Nusa Penida 

Islands is crucial for identifying the jurisdiction 

and local government responsible for managing 

and safeguarding the area. This information is 
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key to understanding the area's conservation 

policies and regulations and their implications 

for marine conservation efforts. Furthermore, the 

socio-economic and cultural context of the local 

communities, informed by the administrative 

status, is essential for devising and executing 

effective conservation strategies that align with 

local needs and perspectives. Protected areas 

remain a pivotal component of most national and 

international conservation strategies, endorsed by 

governments and international entities. These areas 

are intended to serve as adaptable building blocks 

to guide and enhance management practices within 

the sector, tailored to local conditions, practices, 

and cultural norms (Appleto, 2016). Guidance is 

provided on using competencies to establish staffing 

structures, define job roles, identify performance 

indicators, conduct various assessments, and develop 

educational programs (Appleto, 2016).

The six building blocks are part of a step-

by-step process that works from the bottom up 

to get to the solution. First, collecting baseline 

data (Building Block 1) is necessary for the MPA 

zoning and management plan to be developed with 

the help of all stakeholders (Building Block 2) 

(Welly, 2022). So, the collaborative management 

process can begin, which involves and brings all 

the stakeholders (Building Block 4). During the 

development of the zoning and management plan 

(Building Block 2), which is done with public 

input, options for the sustainable financing 

mechanism (Building Block 3) and ecological 

restoration (Building Block 5) are chosen (Welly, 

2022). They are made better when management and 

all stakeholders work together (Building Block 4). 

Finally, the process and success of working together 

to manage the MPA, use its ecosystem services, and 

make money for the community through marine 

ecotourism are shared to help other sites (Building 

Block 6). The government, the private sector, and 

non-governmental organizations (CTCs) have been 

helping to set up a Marine Protected Area Learning 

Site for the Coral Triangle from the beginning 

(Welly, 2022).

Figure 1. Nusa Penida Area (Joseagush, 2020)

Figure 2. Building Blocks at MAP Nusa Penida (Welly, 2022).

Each building block addresses a specific 

aspect of MPA development and management, such 

as collecting baseline data, involving stakeholders, 

selecting sustainable financing mechanisms, and 
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implementing ecological restoration. Human 

behavior plays a critical role in the success of 

each building block. For example, involving 

stakeholders (Building Block 4) requires effective 

communication and collaboration skills to engage 

with the community and address their concerns  

and needs. Selecting sustainable financing 

mechanisms (Building Block 3) requires an 

understanding of the local economic and social 

contexts and the ability to persuade stakeholders to 

invest in conservation efforts. Finally, implementing 

ecological restoration (Building Block 5) requires 

knowledge and skills in restoration techniques 

and working with local communities to implement 

restoration activities. Successfully implementing 

each building block requires understanding  

human behavior, including communication, 

collaboration, persuasion, and knowledge transfer. 

By recognizing the importance of human behavior  

in MPA development and management,  

conservation practitioners can improve the 

effectiveness of their conservation efforts and 

promote sustainable behavior change within local 

communities.

Conservation practitioners should improve 

the effectiveness of their conservation efforts 

and promote sustainable behavior change within 

local communities for several reasons. Firstly, 

conservation efforts that are not effective can lead 

to a waste of resources and time, resulting in little 

to no positive impact on the environment. This can 

be discouraging for stakeholders, who may not see 

the value in continuing to support conservation 

initiatives. Secondly, local communities play a 

vital role in conservation efforts, as they are often  

directly impacted by environmental degradation 

and are key stakeholders in managing natural 

resources. Finally, promoting sustainable behavior 

change within these communities can lead to 

long-term, sustainable conservation outcomes. 

Thirdly, addressing human behavior is crucial for 

successful conservation outcomes. Economic and 

social factors often drive unsustainable behaviors, 

such as overfishing or deforestation. By promoting 

sustainable behavior change and providing  

  economic alternatives, conservation practitioners 

can address the root causes of environmental 

degradation and ensure that communities are 

invested in conservation efforts.

Zonation Management 

Zonation Management is crucial in the Nusa 

Penida Marine Protected Area (MPA) because 

it helps to ensure the effective conservation and 

sustainable use of marine resources. Implementing 

zoning ensures that different areas within the MPA 

are designated for specific activities such as no-

take zones, fishing zones, and tourism zones. This 

allows for a more targeted approach to resource 

management, ensuring that sensitive areas are 

protected while still allowing for sustainable use 

of the area's resources. Zonation Management can 

also help to prevent conflicts between different 

users of the marine environment, such as fishers 

and tourism operators. In addition, designating 

specific zones for different activities can help reduce 

competition and promote stakeholder cooperation. 

Additionally, zoning can help ensure that the MPA's 

economic benefits are distributed fairly among local 

communities. By designating areas for seaweed 

cultivation, for example, the MPA can provide 

opportunities for income generation and livelihoods 

for local communities while still ensuring the 

conservation of the marine environment.

The Nusa Penida MPA is set to have four 

zones, each with different limitations on activities 

that can be carried out within them: a no-take 

zone, a marine tourism limited use zone, a seaweed 

cultivation limited use zone, and a fishery limited 

use zone. A regional regulation specific to Nusa 

Penida needs to be developed to ensure that the 

regulations are followed and to strengthen the 

rules in each zone. In addition to survey results, 

public consultations will be conducted with marine 

tourism entrepreneurs, fishers, and seaweed farmers 

to obtain their input and agreement on the zoning 

design. This ensures that the management plan is 

developed with the participation of all stakeholders 

and that it aligns with their needs and concerns. This 

approach has been shown to increase the effectiveness 

of conservation efforts and promote sustainable 

behavior change within local communities. By 

involving local communities in the process, there is 

a greater likelihood of compliance with regulations 

and the adoption of sustainable practices, which 

can ultimately lead to better conservation outcomes 

(Berdej & Armitage, 2016).

Community participation in managing 

tourism zone is a guide to the protect environment 

(Ginantra et al., 2018). The problem is the 

unavailability of detailed data on mangrove diversity 

in the form of a handbook that can guide tourists 

on mangrove tour activities (Ginantra et al., 2018). 

Mangrove tour activities in mangrove areas generally 

travel to explore mangrove forests. Still they have 

not been directed to introduce plant species with 

distinctive characteristics, habitat peculiarities, and 

fauna diversity associated with mangrove forests, 

how to zoning mangrove plants from the sea to the 

mainland (Ginantra et al., 2018). From 4 pm to 9 
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am, it is permitted to use fishing activities directly 

from nature with or without the use of tools, such 

as fishing both bottom fishing line, trolling line, 

gill net, stationary bottom net, surface net, both 

stationary and pulled, good diving with or without 

tools, as well as spears or fish arrows (KKP Nusa 

Penida, 2017). In addition, from 9 am to 4 pm, 

tourism activities are permitted, such as diving tours 

with or without equipment, swimming, snorkeling, 

dolphin or whale watching, bird watching, fishing, 

cultural tours, and cruises (KKP Nusa Penida, 2017).

This issue is made worse by the disposal 

of rubbish from local communities as well as fuel 

spills from tour boats, and the impact of solid 

waste, particularly plastics, from population centers 

on Bali is a large and expanding problem (Sari et 

al., 2022; Suryawan & Lee, 2024; Yunitawati & 

Clifton, 2021). In addition, landfill management in 

Nusa Penida (Jatmoko et al., 2021; Widyarsana et 

al., 2019; Widyarsana & Agustina, 2020) must also 

be considered managed to prevent the decline in 

tourist attractions.

The community rents or provides water 

transportation services in the form of boats and boats 

that are used to serve tourists in various activities 

such as snorkeling and diving or other water sports 

games that harm the survival of seaweed vegetation 

(Anshori et al., 2017). This impacts the economy of 

the people of Nusa Penida, where the welfare of the 

people is better than before, and the circulation of 

money occurs so fast (Anshori et al., 2017). Besides, 

this activity can harm coral reefs and impact the 

activities of seaweed farmers.

The existence of seaweed farmers in tourism 

development is not synergistic in utilizing the Nusa 

Penida coastal areas, increasing professional transfer 

from farmers to tourism actors. However, seaweed 

can be part of Nusa Penida's tourism practices. If 

developed and managed optimally in the future, 

processed products from seaweed products can be 

sold in tourism practice activities such as packaging 

seaweed cultivation activities as alternative tourism 

packages, serving processed foods from seaweed, 

and souvenirs that characterize the identity of a 

typical product.

Community Participation

Community participation is a cornerstone 

of environmental  protection efforts (Nguyen et 

al., 2022; Suryawan & Lee, 2023b, 2023a), as it is 

closely tied to the preservation of ecosystems and 

the integrity of diverse geographical and climatic 

regions(Ocampo et al., 2018; Sriarkarin & Lee, 

2018). Providing ecotourism activities educates 

tourists, locals, and other interested parties about 

the need to protect natural resources (Ocampo 

et al., 2018). The viability of ecotourism depends 

on community involvement; rural communities 

must assume environmental and natural resource 

management responsibilities. The results of 

environmental management and development 

can be directly affected by the participation of 

local people (Masud et al., 2017). Community 

participation is necessary for successful ecotourism 

because communities must lead environmental and 

natural resource management. Local communities 

are essential stakeholders who may directly 

drive ecological management and development 

outcomes (Rawlins & Westby, 2013). Community 

involvement in ecotourism promotes long-term 

natural resource sustainability and reduces human-

caused environmental damage. Local populations' 

feelings and experiences may produce unforeseen 

effects and uncertain tourism settings (Cobbinah et 

al., 2017; Tseng et al., 2019).

In Nusa Penida, there is a special zone which 

is Holy Zone. In this holy zone, fishing activities are 

not allowed. Only rehabilitation activities, taking 

pictures, and patrols are permitted in this area (KKP 

Nusa Penida, 2017). The development of marine 

potential and the development of the tourism sector 

in the Nusa Penida Island area have the concept 

of Tri Hita Kirana an environmentally sound 

effect. Nyepi Segara (Silent Day) on Nusa Penida 

Island has become the philosophical, juridical, 

and sociological basis for preserving the marine 

environment (Sari Adnyani, 2014) in Nusa Penida. 

Nyepi Segara is a marine conservation ritual carried 

out by stopping all activities at sea for 24 hours and 

respecting the environment (Weeks et al., 2014). 

Woven cloth is one of the handicrafts that have 

developed due to tourism or can support cultural 

tourism (Arismayanti et al., 2019). Woven fabrics 

in Nusa Penida have various types with the function 

of their use in the daily lives of the people on the 

island and traditional events (Dwijendra, 2020). \ 

By harnessing the potential of such indigenous 

products and integrating local wisdom, Nusa Penida 

can develop strategic programs to further cultivate 

its unique cultural tourism offerings.

Community participation in Nusa Penida 

serves as a model for how local involvement can lead 

to the successful management of natural resources, 

support cultural preservation, and foster sustainable 

tourism practices. It demonstrates the importance of 

engaging local communities in conservation efforts, 

ensuring that their experiences and knowledge 

contribute to the stewardship of their environment.



International Journal of Advances in Intelligent Informatics ISSN 2442-6571 
Vol. 8, No. 1, March 2022, pp. 1-11  1 

       https://doi.org/10.26555/ijain.v8i1.800    http://ijain.org         ijain@uad.ac.id  

An extended approach of weight collective influence  
graph for detection influence actor 
Galih Hendro Martono a,1, Azhari Azhari b,2,*, Khabib Mustofa b,3 
a Department of Informatics, Universitas Bumigora, Indonesia 
b Department of Computer Science and Electronics, Ubiversitas Gadjah Mada, Indonesia 
1 galih.hendro@mail.universitasbumigora.ac.id; 2  arisn@ugm.ac.id; 3 khabib@ugm.ac.id  
* corresponding author 

 

1. Introduction 
Hate speech is one of the significant topics of discussion related to social media analysis. It is mainly 

associated with the freedom of users to share content and opinions on existing social media platforms. 
Freedom of opinion in social media has also led to an increase in the number of hate speech through 
social media. This increase is one of the challenges faced by the government in uncovering influential 
actors of hate speech on social media and issuing a legal law in the form of the Information and 
Transaction Law of Electronics (UU ITE). One of the methods used to uncover influential actors is the 
centrality measure, which means the vital node in a network. It represents the influence of a person 
whose presence on the network tends to dominate others. There are numerous benefits associated with 
detecting actors on the network, such as explaining the network's dynamics. Some of the traditional 
methods widely used to detect the influence of a node in a network include Betweenness Centrality 
(BC), Degree Centrality (DC), and Closeness Centrality (CC) [1]. These metrics are evaluated according 
to the number of node connections, relationship with neighbours, and the path that crosses the node 
[2]. DC only looks at the target node's information  with low accuracy and time complexity [3]. DC and 
CC have a better result than BC, which has high time complexity [4]. Other methods include Cross-
Face Centrality [5]. Rahim et al. [6] collaborated centrality and similarity measurements used for friendly 
recommendation. Detection of the central or influential actors in a network is mainly out on social 
media, such as Twitter [7]–[12]. Besides, influential actors implement other fields, such as, cybercrime 
[13]–[15] and e-commerce [16]. 

ARTICL E  INFO  
 

ABSTRACT  
 

Article history 
Received February 10, 2022 
Revised March 15, 2022 
Accepted March 31, 2022 
Available online March 31, 2022 

 Over the last decade, numerous methods have been developed to detect the 
influential actors of hate speech in social networks, one of which is the 
Collective Influence (CI) method. However, this method is associated with 
unweighted datasets, which makes it inappropriate for social media, 
significantly using weight datasets. This study proposes a new CI method 
called the Weighted Collective Influence Graph (WCIG), which uses the 
weights and neighbor values to detect the influence of hate speech. A total 
of 49, 992 Indonesian tweets were and extracted from Indonesian Twitter 
accounts, from January 01 to January 22, 2021. The data collected are also 
used to compare the results of the proposed WCIG method to determine 
the influential actors in the dissemination of information. The experiment 
was carried out two times using parameters ∂=2 and parameter ∂=4. The 
results showed that the usernames bernacleboy and zack_rockstar are 
influential actors in the dataset. Furthermore, the time needed to process 
WCIG calculations on HPC is 34-75 hours because the larger the 
parameter used, the greater the processing time.  

This is an open access article under the CC–BY-SA license. 

    

 

 
Keywords 
Node central 
Centrality measure 
Collective influence 
Key actor 
Weight collective influence graph 

 

Challenges and Opportunities in Developing Sustainable Tourism in Nusa Penida, Indonesia | Suhardono, S. et al
Vol. 19, No. 1, Juni 2024, pp. 69-79

76

Organization and Capacity Building

Organizing is the process of developing 

a structured framework to define the roles and 

responsibilities of each party involved in a particular 

initiative. In the case of Nusa Penida MPA, the 

marine area has been designated as an Aquatic 

Conservation Area and Aquatic Tourism Park 

through the Decree of the Minister of Maritime 

Affairs and Fisheries. The Technical Implementation 

Unit of the Marine Conservation Area (UPT KKP) 

of Nusa Penida, Bali Province has been appointed 

as the primary manager responsible for managing 

the marine life in Nusa Penida. One of the critical 

aspects of managing Nusa Penida MPA is funding. 

Outreach activities, training, and supervision 

must be considered, and adequate funding must 

be available for these activities (Yunitawati & 

Clifton, 2021). To ensure sustainability, the income 

generated from the entrance fee can be utilized to 

support the conservation and management efforts of 

the area. By effectively managing the environment 

and economy, the Nusa Penida MPA can ensure the 

long-term well-being of the local communities and 

preserve natural resources for future generations. 

The problem of waste in water areas, especially 

during the rainy season, can be a significant issue 

for marine ecosystems, tourism activities, and the 

livelihoods of local communities. However, this 

issue can be addressed effectively by promoting 

cooperation between the parties involved in the 

marine area. One example of such cooperation is 

when tourism service providers work together to 

maintain the cleanliness of the area where they 

operate. They can carry out cleaning activities in 

the area before the start of marine tourism activities 

with tourists who use their services. This can help 

prevent waste from accumulating in the water and 

damaging marine ecosystems, as well as improve the 

experience of tourists and the reputation of the area 

as a sustainable tourism destination. Such efforts to 

address the waste problem can involve other parties, 

such as local government, waste management 

organizations, and community groups. One strategy 

to support these conservation efforts is to channel 

a portion of the revenue generated from entrance 

fees back into the management of the MPA. Such 

a model helps balance environmental management 

with economic considerations, contributing to the 

well-being of local communities and the preservation 

of natural resources for future generations.

Addressing waste management, especially 

during the rainy season, is a significant challenge 

affecting marine ecosystems, tourism, and the 

livelihoods of the local communities. Effective 

cooperation among stakeholders, including 

tourism service providers, local government, waste 

management organizations, and community groups, 

is key to mitigating this issue (Phan et al., 2023; 

Suryawan & Lee, 2023a, 2023b). Collaborative 

efforts, such as organizing collective clean-up 

activities, can significantly reduce the accumulation 

of waste in marine areas, safeguarding the health 

of the ecosystems and enhancing the tourism 

experience. By promoting and implementing sound 

waste management practices, it is possible to foster 

an environment conducive to sustainable tourism 

and community well-being, ensuring the integrity 

and attractiveness of Nusa Penida as a sustainable 

tourism destination.

CONCLUSIONS AND POLICY 
RECOMMENDATION

Conclusions

The research into the Nusa Penida Marine 

Protected Area (MPA) has yielded significant 

findings regarding the effectiveness of zonation 

management, community participation, and 

organizational structures in conserving marine 

resources and fostering sustainable tourism and 

livelihoods. Firstly, zonation management emerges 

as a key component in the MPA's success. By 

dividing the marine area into designated zones for 

specific activities such as conservation, fishing, and 

tourism, it minimizes conflicts among different 

users of marine resources. This approach not only 

supports ecological balance, crucial for preserving 

biodiversity, but also facilitates regulated economic 

activities that do not compromise conservation 

goals. Zonation management's structured approach 

is instrumental in safeguarding sensitive marine 

habitats and promoting tourism and fishing practices 

that are aligned with long-term conservation 

objectives.

Secondly, the role of community participation 

in the NPA management has been found to be 

fundamental to the success of conservation and 

sustainable tourism efforts. Incorporating local 

knowledge and practices into conservation strategies 

ensures that these efforts are culturally appropriate and 

ecologically attuned. Active community involvement 

fosters a sense of ownership and responsibility 

among residents, leading to improved adherence to 

MPA regulations and contributing to the success 

of sustainable tourism initiatives. Moreover, the 

involvement of local communities ensures equitable 

distribution of the economic benefits derived from 

tourism and resource utilization, thereby enhancing 
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livelihoods and securing community support for 

continued conservation efforts.

Lastly, the research highlights the importance 

of organizational structures and capacity building 

within the Nusa Penida MPA. Effective conservation 

strategies are underpinned by clear organizational 

roles and responsibilities, ensuring a coordinated 

approach to managing the MPA. Capacity building 

is critical in empowering local stakeholders, 

equipping them with the necessary skills and 

knowledge to actively participate in conservation, 

sustainable tourism, and waste management. 

Such organizational frameworks are vital for 

enhancing communication and collaboration among 

stakeholders, which are key to resolving issues 

and making informed decisions in the realms of 

conservation and sustainable tourism development. 

To further these findings, it is recommended 

that the management of the Nusa Penida MPA 

continues to refine and enforce zonation guidelines 

to optimize conservation outcomes and support 

sustainable economic activities. It is also crucial to 

expand opportunities for community involvement, 

ensuring that local stakeholders are engaged and 

have a vested interest in the success of the MPA. 

Policies should be directed towards bolstering the 

organizational capacity of those managing the MPA. 

This includes enhancing administrative structures, 

providing ongoing education, and ensuring that 

adequate resources are allocated for effective MPA 

management.

Policy Recommendation

Sustainable tourism development should be 

encouraged through policies that promote eco-

friendly activities and infrastructure. This would 

necessitate a balance between visitor satisfaction and 

conservation priorities. Implementing integrated 

waste management strategies is essential, particularly 

in addressing the challenges posed by solid waste 

from tourism and local activities. Such strategies 

should incorporate community-led initiatives 

and educational programs to reduce pollution 

and protect the marine environment. Finally, 

fostering economic development that aligns with 

conservation objectives is critical. Policies should 

support livelihood alternatives that are not only 

environmentally sustainable but also economically 

viable, ensuring the long-term prosperity of 

the local community and the health of the  

marine ecosystem. These combined efforts can 

secure a sustainable future for the Nusa Penida 

MPA, its biodiversity, and the community that 

depends on it.
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1. Introduction 
Hate speech is one of the significant topics of discussion related to social media analysis. It is mainly 

associated with the freedom of users to share content and opinions on existing social media platforms. 
Freedom of opinion in social media has also led to an increase in the number of hate speech through 
social media. This increase is one of the challenges faced by the government in uncovering influential 
actors of hate speech on social media and issuing a legal law in the form of the Information and 
Transaction Law of Electronics (UU ITE). One of the methods used to uncover influential actors is the 
centrality measure, which means the vital node in a network. It represents the influence of a person 
whose presence on the network tends to dominate others. There are numerous benefits associated with 
detecting actors on the network, such as explaining the network's dynamics. Some of the traditional 
methods widely used to detect the influence of a node in a network include Betweenness Centrality 
(BC), Degree Centrality (DC), and Closeness Centrality (CC) [1]. These metrics are evaluated according 
to the number of node connections, relationship with neighbours, and the path that crosses the node 
[2]. DC only looks at the target node's information  with low accuracy and time complexity [3]. DC and 
CC have a better result than BC, which has high time complexity [4]. Other methods include Cross-
Face Centrality [5]. Rahim et al. [6] collaborated centrality and similarity measurements used for friendly 
recommendation. Detection of the central or influential actors in a network is mainly out on social 
media, such as Twitter [7]–[12]. Besides, influential actors implement other fields, such as, cybercrime 
[13]–[15] and e-commerce [16]. 
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 Over the last decade, numerous methods have been developed to detect the 
influential actors of hate speech in social networks, one of which is the 
Collective Influence (CI) method. However, this method is associated with 
unweighted datasets, which makes it inappropriate for social media, 
significantly using weight datasets. This study proposes a new CI method 
called the Weighted Collective Influence Graph (WCIG), which uses the 
weights and neighbor values to detect the influence of hate speech. A total 
of 49, 992 Indonesian tweets were and extracted from Indonesian Twitter 
accounts, from January 01 to January 22, 2021. The data collected are also 
used to compare the results of the proposed WCIG method to determine 
the influential actors in the dissemination of information. The experiment 
was carried out two times using parameters ∂=2 and parameter ∂=4. The 
results showed that the usernames bernacleboy and zack_rockstar are 
influential actors in the dataset. Furthermore, the time needed to process 
WCIG calculations on HPC is 34-75 hours because the larger the 
parameter used, the greater the processing time.  

This is an open access article under the CC–BY-SA license. 

    

 

 
Keywords 
Node central 
Centrality measure 
Collective influence 
Key actor 
Weight collective influence graph 

 

Jurnal Sosial Ekonomi Kelautan dan Perikanan

http://ejournal-balitbang.kkp.go.id/index.php/sosek
 p-ISSN: 2088-8449

e-ISSN: 2527-4805

79

Environmental Protection, 48(2).

Sriarkarin, S., & Lee, C.-H. (2018). Integrating multiple 

attributes for sustainable development in a 

national park. Tourism Management Perspectives, 
28, 113–125. https://doi.org/https://doi.

org/10.1016/j.tmp.2018.08.007

Suryawan, I. W. K., & Lee, C.-H. (2023a). Citizens’ 

willingness to pay for adaptive municipal solid 

waste management services in Jakarta, Indonesia. 

Sustainable Cities and Society, 97. https://doi.

org/https://doi.org/10.1016/j.scs.2023.104765

Suryawan, I. W. K., & Lee, C.-H. (2023b). Community 

preferences in carbon reduction: Unveiling the 

importance of adaptive capacity for solid waste 

management. Ecological Indicators, 157, 111226. 

https://doi.org/https://doi.org/10.1016/j.

ecolind.2023.111226

Suryawan, I. W. K., & Lee, C.-H. (2024). Importance-

performance dynamics and willingness to pay 

in coastal areas for climate-adaptive marine 

debris management. Regional Studies in Marine 
Science, 103596. https://doi.org/https://doi.

org/10.1016/j.rsma.2024.103596

Sutrisno, A. D., Chen, Y.-J., Suryawan, I. W., & 

Lee, C.-H. (2023). Establishing Integrative 

Framework for Sustainable Reef Conservation in 

Karimunjawa National Park, Indonesia. In Water 
(Vol. 15, Issue 9). https://doi.org/10.3390/

w15091784

Tseng, M.-L., Lin, C., Remen Lin, C.-W., Wu, K.-J., & 

Sriphon, T. (2019). Ecotourism development in 

Thailand: Community participation leads to the 

value of attractions using linguistic preferences. 

Journal of Cleaner Production, 231, 1319–1329. 

https://doi.org/https://doi.org/10.1016/j.

jclepro.2019.05.305

Weeks, R., Aliño, P. M., Atkinson, S., Beldia, P., Binson, 

A., Campos, W. L., Djohani, R., Green, A. 

L., Hamilton, R., Horigue, V., Jumin, R., 

Kalim, K., Kasasiah, A., Kereseka, J., Klein, C., 

Laroya, L., Magupin, S., Masike, B., Mohan, 

C., … White, A. T. (2014). Developing Marine 

Protected Area Networks in the Coral Triangle: 

Good Practices for Expanding the Coral 

Triangle Marine Protected Area System. Coastal 
Management, 42(2), 183–205. https://doi.org/10

.1080/08920753.2014.877768

Welly, M. (2022). Marine protected area learning site for 
the Coral Triangle. PANORAMA Solutions. 

https://panorama.solutions/en/solution/

marine-protected-area-learning-site-coral-

triangle

Widyarsana, I. M. W., & Agustina, E. (2020). Waste 

Management Study In The Archipelago Tourism 

Area (Case Study: Nusa Penida District, Bali 

Province, Indonesia). E3S Web of Conferences, 
148, 05002. https://doi.org/10.1051/

e3sconf/202014805002

Widyarsana, I. M. W., Damanhuri, E., Agustina, E., 

& Aulia, R. N. (2019). Risk assessment and 

rehabilitation potential of municipal solid waste 

landfills in Bali Province, Indonesia. International 
Journal of GEOMATE, 17(63), 164–171. https://

doi.org/10.21660/2019.63.39057

Yunitawati, D., & Clifton, J. (2021). Governance in 

the early stages of marine protected area 

development: A case study of Nusa Penida 

District Marine Conservation Area, Indonesia. 

Marine Policy, 127, 103653. https://doi.org/

https://doi.org/10.1016/j.marpol.2019.103653

  


