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ABSTRACT 

Small-scale octopus’ fisheries in tropical coastal waters are highly vulnerable to 
overexploitation due to open-access conditions and limited management capacity, leading to 
declining stock biomass and reduced catch productivity. Community-based fisheries management 
(CBFM) using time-area closures has emerged as a practical management tool to improve stock 
recovery and fisheries sustainability. This study evaluates the management effectiveness of a 
community-based open–close system (parimpari) for blue octopus (Octopus cyanea) fisheries in 
Kapota Wakatobi, Indonesia, using an adapted Management Effectiveness Tracking Tool (O-METT 
Management effectiveness was evaluated using input, process, output, and outcome indicators 
through field surveys in five coastal villages, interviews with 70 stakeholders, including fishers, 
community leaders, and fisheries officers, the Government of Wakatobi, and the fisheries monitoring 
data collected between 2024 and 2025. Results indicate that the open–close system contributed to 
overall management effectiveness, which remained low at 28.9% (bronze level), constrained by 
limited human resources and financial capacity, and weak monitoring outputs. Despite high 
community participation and compliance, insufficient benefit-sharing mechanisms and weak fisheries 
data systems pose risks to long-term sustainability. The study highlights the need to strengthen 
fisheries management inputs, improve monitoring systems, and integrate scientific stock indicators 
to enhance the effectiveness of community-based octopus fisheries management. 

Keywords: Community-based open-close system; octopus fisheries management; O-METT; 
small-scale tropical fisheries; Wakatobi Biosphere Reserve

INTRODUCTION 

Traditional Ecological Knowledge 
(TEK) and Community-Based Fisheries 
Management (CBFM) play a crucial role in the 

sustainability of small-scale fisheries (SSF) in 
tropical coastal ecosystems. Through the use 
of customary rules, local governance 
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institutions, and historical ecological 
observations, CBFM promotes high levels of 
compliance, minimizes conflicts over resource 
use, and protects critical habitats such as 
coral reefs and seagrass beds. Of the various 
CBFM strategies, periodic area and time 
closures often integrated into customary 
maritime tenure systems have emerged as an 
easily implementable management tool for 
marine invertebrates with rapidly growing 
populations but limited data, such as the blue 
octopus (Octopus cyanea). If socially 
accepted and legally supported, these 
temporary closures can effectively reduce 
fishing pressure, facilitate stock recovery, and 
enhance local biodiversity. Furthermore, TEK 
enhances adaptive resource management by 
enabling communities to adjust harvesting 
practices in response to seasonal variability, 
environmental change, and local ecological 
observations. Despite its importance, many 
contemporary co-management programs 
continue to overlook TEK in formal fisheries 
governance and conservation planning (Stori 
et al. 2019; de Sousa et al. 2022). 
Strengthening TEK through community-based 
conservation can help bridge traditional 
practices with formal management objectives 
and improve the long-term sustainability of co-
management systems (Ariando et al. 2022).  

In the Wakatobi Biosphere Reserve, 
Southeast Sulawesi, Indonesia a critical 
marine biodiversity hotspot within the Coral 
Triangle, coastal communities are 
overwhelmingly dependent on marine 
resources for their livelihoods. On Kapota 
Island, where over 90% of the population 
relies on small-scale fisheries, intertidal 
seagrass and reef habitats have historically 
suffered from open-access exploitation, 
habitat degradation, and destructive fishing 
practices. Consequently, local fishers 
experienced severe declines in octopus catch 
volumes and individual weights, directly 
jeopardizing coastal household incomes. To 
counter this degradation, the indigenous 
Kadie Kapota community revived parimpari, a 
customary open–close management system 
rooted in the historical governance of the 
Buton Sultanate. Under parimpari, specific 
intertidal octopus harvesting zones are 
temporarily closed and reopened based on 
decisions by the customary council (Sara 
Kadie Kapota). This customary practice 
gained formal legal backing through Wakatobi 
Regent Regulation No. 1 of 2024, establishing 
a collaborative management framework 
between indigenous authorities, the Wakatobi 
National Park, and local government 
agencies.  Community based fisheries 

management (CBFM), which enables coastal 
communities to actively participate in the 
management and preservation of marine 
resources, is one of the most promising 
strategies for attaining sustainable fisheries 
governance (Agardy et al. 2025; Dudayev et 
al. 2023; Roberts et al. 2018; Wiranti et al. 
2025). Furthermore, community-based 
fisheries management significantly increases 
fish production, abundance, and biodiversity 
compared to existing management systems 
(Alekuzzaman 2022; Kim 2025). The role of 
community-based fisheries management is to 
reduce conflicts over resource use by 
leveraging the the customary marine 
governance that still respect one another and 
adhere to customary laws within their 
communities (Tetelepta et al. 2023; 
Handayani et al. 2025). 

The coastal ecosystems of Wakatobi, 
particularly coral reefs and seagrass habitats, 
play an important role in supporting octopus 
fisheries and other small-scale marine 
resources (Wicaksono et al. 2023). However, 
increasing fishing pressure and limited 
management capacity threaten the 
sustainability of these ecosystems and 
associated fisheries resources. Wakatobi is 
located in the heart of the Coral Triangle. 
Ninety-seven percent of the total area, which 
is 1.39 million hectares, is seawater 
(Budiyanto et al. 2025).This region, 
designated as a National Marine Park, 
encompasses an expansive coral reef 
ecosystem that is critical for marine life and 
supports a significant portion of global coral 
and fish species (Card 2022; Budiyanto et al. 
2025). The intertidal area consists of seagrass 
beds and coral reefs in the south of Kapota 
Island, which for years has been the site of 
bombing, poisoning, and other illegal fishing 
activities. This has caused a decline in the 
catch volume of local fishermen, especially 
octopus’s fishermen. Several years ago, for 
every octopus caught, fishermen averaged 
0.8 ounces to 1.5 kilograms, but since the 
area became open access, the volume of 
octopus caught has decreased in both 
quantity and weight. This has had an effect on 
the decline in fishermen's income.  

The epistemology of maritime culture 
and genealogy of the coastal community of 
Kapota Island is unique because it has local 
wisdom that is still preserved and alive in the 
community, which is a valuable asset for the 
future. The local community has developed a 
very specific cultural system to adapt to the 
rhythm of the sea. Amidst the beauty of this 
ecosystem, Kapota Island emerges as a 
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unique cultural entity. The identity of the 
community is closely linked to the Kadie 
Kapota Customary Institution. The existence 
of customary law communities in the Kapota 
Wakatobi region is not new. It is a continuation 
of the political and social structures of the past 
that originated from the Buton Sultanate 
system (Pradana 2025). In Buton tradition, the 
Barata region was led by a Lakina, while the 
Kadie region was led by a Meantu'u. This 
hierarchy is still highly respected and obeyed 
by coastal communities to this day (Mustari et 
al. 2018; Turasih 2022). The indigenous 
inhabitants of Kadie Kapota on Kapota Island, 
Wakatobi Regency, Southeast Sulawesi, 
Indonesia, use parimpari, a type of local 
wisdom. Parimpari is a form of local wisdom 
rooted in indigenous communities for 
managing the open-and-close system for blue 
octopus (Octopus cyanea) fishing in the 
waters of Kapota, Wakatobi. A system known 
as parimpari involves temporarily closing and 
reopening a certain area for a predetermined 
amount of time. Sara Kadie Kapota makes a 
typical decision on the allocated area. The 
community is not allowed to exploit marine 
resources in the parimpari area during the 
specified time (Ananingsih et al. 2025). 

The Kapota community is highly 
dependent on marine resources. The fisheries 
sector provides for most of their daily needs 
and identity. Data shows that around 94 
percent of the Wakatobi population's 
livelihoods depend on marine resources. The 
majority of fishermen work on a small scale 
using traditional technology. However, in 
recent decades, pressure on marine 
resources has increased sharply. This is due 
to population growth, climate change, and 
unsustainable fishing practices in the past. 
This situation has created an urgent need for 
management that can balance economic 
exploitation and ecological protection. In this 
context, the parimpari practiced by Kapota 
fishermen emerges as a combination of 
traditional local wisdom and modern resource 
management needs (Humas KSDE 2023; 
Jaelani et al. 2024). Parimpari, aside from 
being local wisdom and a local conservation 
value of the Kapota community, is not only 
used in traditional fishing methods, but also as 
a tool for managing larger organizations. The 
customary maritime territory is managed by 
the Kadie Kapota Customary Law Community 
(MHA) (The Government of Wakatobi 
Regency 2024). Formal legislation reinforces 
the role of Kadie Kapota. In addition, Wakatobi 
Regent Regulation Number 1, 2024 years for 
mandates indigenous peoples to protect and 
manage coastal and marine resources in 

accordance with local wisdom (The 
Government of Wakatobi Regency 2024). 
Following this recognition, Wakatobi National 
Park and the local government began working 
together to create a more inclusive and 
efficient management model. This became an 
important turning point in the history of marine 
conservation in Wakatobi and Indonesia. The 
Kapota Wakatobi local knowledge 
conservation technique known as "parimpari" 
alternately opens and closes octopus fishing 
grounds in order to preserve the population 
and boost fishermen's harvests. This "open-
close" method allows marine species, such 
octopuses, which are a valuable product in the 
area, to grow and recuperate. Parimpari is 
community-managed octopus conservation 
areas which has been producing a 
considerable amount of catch, but faces 
various challenges (Hesti 2025). 

Despite the growing adoption of 
periodic closures and the formal legal 
recognition of customary management 
systems like parimpari, significant empirical 
knowledge gaps remain regarding their actual 
operational effectiveness. Existing studies on 
customary octopus fisheries often focus 
qualitatively on social legitimacy and cultural 
norms or narrowly evaluate short-term 
biological catch surges immediately following 
closure reopenings. However, there is a 
critical lack of comprehensive assessments 
evaluating whether formal legal recognition 
translates into operational capacity, 
sustainable financing, robust monitoring, and 
equitable socio-economic outcomes across 
multi-year cycles. Furthermore, standard 
evaluation tools such as the Management 
Effectiveness Tracking Tool (METT) widely 
used in protected areas and Indonesia’s 
Conservation Area Management 
Effectiveness Evaluation (EVIKA) have rarely 
been integrated or tailored to systematically 
assess customary, invertebrate-focused 
temporary closure systems in small-scale 
tropical fisheries. The novelty of this study lies 
in evaluating the effectiveness of a customary 
community-based octopus fishery closure 
system using an adapted Management 
Effectiveness Tracking Tool (METT) 
framework integrating governance, 
ecological, institutional, and socio-economic 
indicators (Estradivari et al. 2022; Nugraha et 
al. 2024; Van 2025) or also known as Marine 
Tracking Tools / MPA Score Card (Farhum et 
al. 2021; Widodo et al. 2021) and then 
adapted with assessments from the 
Conservation Area Management 
Effectiveness Evaluation (EVIKA) tools 
(Farhum et al. 2021; Wulan et al. 2024).  
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To bridge this gap, this study introduces 
an adapted Octopus Management 
Effectiveness Tracking Tool (O-METT), 
combining international METT indicators with 
national EVIKA frameworks to evaluate the 
multidimensional effectiveness of the 
parimpari system in Kapota, Wakatobi. 
Specifically, this research evaluates four core 
governance dimensions Inputs, Processes, 
Outputs, and Outcomes across five coastal 
villages following three years of 
implementation (2023–present). By 
systematically assessing institutional 
readiness, enforcement capacity, ecological 
responses, and benefit-sharing mechanisms, 
this study aims to: (1) evaluate the overall 
management effectiveness of the community-
based parimpari open–close system; (2) 
identify key operational bottlenecks 
constraining long-term sustainability; and (3) 
provide evidence-based recommendations to 
harmonize customary governance with formal 
marine spatial management in tropical 
biosphere reserves. 

METHODS 

Size Structure 

The research was conducted from 
January 2024 to June 2025. It was carried out 
at the “parimpari Octopus Site,” a protected 
conservation area managed by the Kapota 

Indigenous community, also known as the 
Octopus Conservation Area in Wakatobi 
Regency. Geographically, the area is located 
at polygon coordinates 5°20'2.72"S-
5°20'12.04"S-5°21'14.24"S-5°21'21.67"S and 
123°27'48.76"E-123°27'23.37"E-
123°28'26.81"E-123°28'9.84"E. It spans five 
villages: Kabita Village, Kabita Togo Village, 
Kapota Village, North Kapota Village, and 
Kollo Tourism Village (Figure 1). The 
“parimpari” conservation area is now part of 
the marine conservation area in the southern 
part of Kapota Island. 

The area totally covered by the Kapota 
indigenous community's octopus “parimpari” 
opening-and-closing system, which involves 
several fishing groups, is 910 hectares, almost 
all of which is benthic or intertidal. The areas 
affected by parimpari are in the coastal region 
of Kapota Island, including Kolofofa (800×700 
meters, 560 hectares) and Oa-wolio (700×500 
meters, 350 hectares) (Primus 2023). Table 1 
indicates an area of approximately 241 
hectares; this is the size of the marine area 
covered by the octopus parimpari program 
agreement between the fishermen’s group 
and, YPL, Komanangi, Blue Ventura Program. 
The aim is to align capital and human 
resource capacity, facilitate monitoring, and 
assess the potential for optimizing community-
based management over the program’s five-
year duration. 

 

Figure 1   Spatial boundaries and location map of the community-based “Parimpari Octopus” 
conservation area (910 ha) covering five coastal villages (Kabita, Kabita Togo, Kapota, 
North Kapota, and Wisata Kollo) on Kapota Island, Wakatobi Regency, Southeast 
Sulawesi, Indonesia. Inset maps illustrate the relative geographic position of Kapota 
Island within the Wakatobi Archipelago 
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Table 1 Geographical, institutional, and socio-economic baseline profile of the Kadie Kapota 
customary territory and the parimpari octopus fisheries management area in South Wangi-
Wangi, Wakatobi Regency, Indonesia. 

Parameters Description of Territory and Culture 

Administrative Location South Wangi-Wangi Subdistrict, Wakatobi Regency, Southeast 
Sulawesi. 

Institutional Basis Sara Kadie Kapota (Customary Institution) is led by Meantu'u. 

Total Area of Wakatobi Marine 
National Park 

1.32 - 1.39 million hectares (approximately 97% of which is 
ocean). 

Area’s of Parimpari (Komanangi, 
YPL and Blue Ventura Program) 

241 hectares. This is the size of the marine area covered by 
the octopus parimpari program agreement between the 
fishermen’s group and, YPL, Komanangi, Blue Ventura 

Program. The aim is to align capital and human resource 
capacity, facilitate monitoring, and assess the potential for 

optimizing community-based management over the program’s 
five-year duration. 

Economic Dependency > 90% of the population works as fishermen or marine farmers. 

Leading Commodities Octopus (Octopus cyanea) and Reef Fish. 

Legal Status of Customary Law Recognized through Wakatobi Regent Rule of the Regent of 
Wakatobi Number 1 of 2024 (The Government of Wakatobi 

Regency 2024) 

(Sources :  Research data 2025)

Data Collection 

This study employed a mixed-method 
descriptive approach integrating qualitative 
stakeholder analysis and quantitative 
management effectiveness assessment. The 
collected data were used to identify 
management stakeholders and evaluate the 
effectiveness of the Parimpari octopus 
conservation system within the Wakatobi 
Biosphere Reserve). Primary data were 
collected using two approaches. First, field 
visits and direct observations were conducted 
during the three-month closure period of the 
“parimpari” area and continued through the 
reopening of the fishing season. Second, 
meetings and semi-structured interviews were 
conducted with octopus fishers in the five 
coastal villages on Kapota Island. 
Respondents were selected through 
purposive sampling to ensure the participation 
of stakeholders directly involved in the 
implementation and management of the 
“parimpari” system.  

The selection of respondents was 
intended to capture diverse perspectives 
related to the implementation of the 
“parimpari” system. Respondents were 
chosen using purposive sampling based on 
the following criteria: having a permanent 
residence in the study village (for at least 1–2 
years); being of working age (≥17 years or 
married), so as to be considered capable of 
providing valid information regarding the 
management of the parimpari floodgate 
system; having knowledge of or direct 

involvement with the research subject; being 
willing to serve as a respondent and provide 
information voluntarily; and representing a 
variety of social backgrounds (gender, 
occupation, and educational level) to ensure 
data diversity.A total of 70 respondents 
participated in the study, consisting of local 
fishers, village leaders, beach guards, 
representatives of the Wakatobi National Park 
Authority, and staff from the Wangi-Wangi 
Fishermen Community NGO (Komanangi), 
which actively supports the development of 
local fisheries management practices.  

In addition, secondary data were 
obtained from historical fisheries records, 
preliminary ecological assessments, and 
previous monitoring reports related to octopus 
catch trends, habitat degradation, and 
destructive fishing practices prior to 
implementation of the Parimpari open–close 
system. 

Figur 2 present the distribution of respondents 
by gender across five villages on kapota 
Island: Kabita, Kabita Togo, Kapota, North 
Kapota, and Wisata Kollo. Villages with higher 
respondent numbers, particularly North 
Kapota, were prioritized due to their relatively 
high levels of octopus fishing activity and 
involvement in parimpari management 
practices. The gender distribution reflected 
existing community roles in fisheries 
management and resource monitoring. Male 
respondents were predominantly involved in 
fisheries surveillance and enforcement 
activities during closure periods, while female 
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respondents were included to incorporate 
gender perspectives related to fisheries 
utilization and community participation. A total 
of 70 respondents participated in the study (n 
= 70), consisting of 46 men and 24 women, 
with a mean age of 55.02 ± 6.56 years. 
Educational backgrounds included primary 
education (<9 years; n = 50), 
secondary/vocational education (9–12 years; 
n = 15), and university-level education (n = 5).  

Data Analysis 

The study applied an adapted Octopus 
Management Effectiveness Tracking Tool (O-
METT) framework to evaluate management 
effectiveness through input, process, output, 
and outcome indicators. Qualitative and 
quantitative data were analyzed descriptively 
to assess management performance and 
stakeholder participation in the parimpari 
system. The qualitative data analysis followed 
several stages, including data collection, 
reduction, classification, interpretation, and 
validation to ensure the consistency and 
reliability of the findings. This approach was 
used to examine the role of traditional 
ecological knowledge in community-based 
fisheries management and marine resource 
conservation. Then, to begin the O-METT 
assessment, first select the questions that are 
considered most appropriate for each 
indicator (questions in the assessment form) 
based on the actual conditions experienced in 
the conservation area concerned. Next, points 
are automatically obtained by selecting the 
appropriate statement for each indicator.  

This O-METT included the 
Management Effectiveness Monitoring Tool 
(METT) (Gopalakrishnan et al. 2024; Stolton 
et al. 2020), and then adapted the indicators 
available in EVIKA (Kep Dirjen PRL 28 2020). 
Finally, an analysis of information on the 
current condition of the protected area in the 
Kapota octopus parimpari was conducted. 
Over 2500 protected areas spanning more 
than 4.2-million-square-kilometers in at least 
127 countries have employed METT, one of 
the most popular instruments for Protected 
Area Management Effectiveness (PAME) 
(Hockings et al. 2018). 

 METT is divided into two primary parts an 
assessment form and two datasheets with 
important details about the protected area. 
Key details regarding the areas, such as their 
name, categories, establishment date, size 
and location, and management goals, are 
provided in the first datasheet. A 
comprehensive list of risks that protected 
places are currently encountering or may face 
in the future is documented in the second 
datasheet. The employees of protected 
locations should complete this datasheet, 
identify the dangers, and then rate how they 
affect the protected areas. Each of the 42 
questions on the assessment form (which 
includes modifications to METT and EVIKA, 
referred to in the study as O-METT or 
Octopus-METT) has four possible answers, 
with scores ranging from 0 (poor) to 3 
(outstanding). 

During the O-METT assessment form 
assessment, each indicator receives a certain 
number of points; 20 main indicators receive 0 
to 4 points, and each additional indicator 
receives +1 point, with a total of 42 key 
questions representing input, process, output, 
and outcome criteria. Table 2 presents a 
summary of the explanations regarding the 
indicator levels on the O-METT assessment 
form. The highest score for all 42 main 
questions and 21 supplementary questions, 
as well as the highest score or weight for each 
indicator item, is 10–30 points.  

The points or weighting values for each 
assessment of each question under each 
criterion are summarized and entered into 
Table 2 to determine the final evaluation 
score, after which the conservation status of 
the parimpari area is determined. With this 
approach, researchers can become a bridge 
between local knowledge and the world of 
modern science without losing the essence of 
unique and valuable culture. The 
determination of the status score is based on 
the scores obtained, as shown in Table 3.  
Bronze is Minimally Effective, Silver is 
Optimally Managed, and Gold is Sustainably 
Managed / Highly Effective.
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Figure 2   Gender Distribution of study respondents (n = 70) across five coastal villages on Kapota 
Island, Wakatobi Regency, representing key stakeholders (local fishers, community 
leaders, village officials, beach guards, and NGO staff) involved in evaluating the parimpari 
octopus fisheries management system (Sources: Research data 2025

Table 2 Calculation Template and weighting scheme for evaluating the management effectiveness 
of the parimpari octopus marine protected area using the adapted Octopus Management 
Effectiveness Tracking Tool (O-METT) framework across four assessment criteria (Inputs, 
Processes, Outputs, and Outcomes). 

Criteria Score 
Obtained 

(Ni) 

Maximum 
Score 

(Nmax) 

Criterion 
Value 

(Nk) (%) 

Weight 
(Bk) 

Weighted 
Score 
(%) 

Criteria Score 
Obtained 

(Nak) 

Input  1075  0.25    

Process  430  0.35   

Output  650  0.25   

Outcomes  625  0.15   
Description: the indicator score (Ni) is the sum of the scores for each indicator; the criterion value (Nk) is Ni / Nmax × 100%, 
the criterion weight (Bk) is the weight assigned to each criterion; and the final criterion score (Nak) is Nk × Bk 

Table 3 Final Evaluation score thresholds, performance tiers (Bronze, Silver, Gold), and operational 
status definitions for assessing marine protected area management effectiveness based on 
adapted O-METT and Indonesian EVIKA guidelines. 

Final Score Color Status Description 

< 50% Bronze Minimally Effective 

The zone design and planning have been 
completed, and management activities have 

been initiated, but further efforts are needed to 
achieve management objectives. 

>50% - 85% Silver Optimally Managed 
Management functions are operating adaptively, 
and several management objectives have been 

achieved. 

>85% Gold 
Sustainably Managed / 

Highly Effective 

Management benefits are experienced by the 
community, with conservation values protected 

and sustained. 
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RESULTS 

The Effectiveness of Parimpari in 
Conservation Area Management 

The METT assessment indicated that 
the overall management effectiveness score 
of the parimpari system was 28.9%, 
categorized as the bronze level. Input 
indicators received the lowest scores, 
particularly in financial capacity, human 
resources, and monitoring systems. In 
contrast, community participation and 

compliance with seasonal closures showed 
relatively higher performance (Table 4). 

Input Indicators 

The Input dimension obtained a score 
of 16.8%, representing the lowest score 
among all O-METT components (Figure 3). 
Low scores were primarily associated with 
limitations in financial resources, staffing 
capacity, technical support, and monitoring 
infrastructure. These findings indicate that the 
foundational resources required to support 
effective management remain insufficient. 

Table 4 Final Evaluation score thresholds, performance tiers (Bronze, Silver, Gold), and operational 
status definitions for assessing marine protected area management effectiveness based on 
adapted O-METT and Indonesian EVIKA guidelines. 

Terms and 
Conditions 

Key Performance Indicators Ni Nmax Nk 

Inputs Legal status of the area 37,5 75 50 

  Zoning plan 40 40 100 

  Management plan 20 40 50 

  Human Resources 33 750 4 

  Budget 40 80 50 

  Facilities and Infrastructure 10 90 11 

  Numbers 181 1075 16,8 

Process Standard Operating Procedure 
for Area Management 

10 40 25 

  Surveillance/Monitoring 35 135 26 

  Outreach 10 45 22 

  Partnerships 20 60 33 

  Area Resource Monitoring 45 45 100 

  Facility Management 30 30 100 

  Permits 30 30 100 

  Community Capacity Building 30 45 67 

  Numbers 
  

150 430 34,9 

Outputs Controlled Utilization 40 200 20 

  Degree of Threat 45 45 100 

  User Compliance Level 45 45 100 

  Public Awareness 15 165 9 

  Community Empowerment 30 60 50 

  Data Collection and Publication 20 135 15 

  Numbers 195 650 30,0 

Outcome Conservation Target 
Conditions (Octopus) 

60 90 67 

  Core Zone Conditions 62,5 150 42 

  Socioeconomic Change 
Conditions 

43,75 325 13 

  Community Participation / 
Other Stakeholders 

40 60 67 

  Numbers 206 625 33,0 
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Figure 3   Management effectiveness evaluation scores for the Input dimension indicators under the 
adapted O-METT framework for the Kapota parimpari octopus conservation area, 
Wakatobi Regency (Indonesia). The chart illustrates critical resource constraints, 
particularly in operational funding, human resource capacity, and surveillance 
infrastructure. 

Process Indicators 

The process indicator radar diagram as 
shown in Figure 4 indicates the extent to 
which operational activities for managing the 
Kapota parimpari Marine Conservation Area 
have been implemented. Process indicators 
measure the implementation of plans, which 
should be supported by the availability of 
inputs (human resources, budget, 
infrastructure). The licensing aspect has 
reached a value of 100%, which means that 
all relevant permits for area management 
activities (e.g., operational permits, research 
permits, or regulated limited use permits) have 
been obtained or issued. This confirms the 
operational legality of the area. The same 
value was also obtained from the sub-

indicator, namely the optimal management of 
facilities and infrastructure (100%), meaning 
that in terms of fishermen, the supporting 
infrastructure they have is quite good. 
although interviews and observations 
revealed that there is still a lack of facilities 
such as standardized patrol boats, equipment 
for taking action in the event of disturbances 
within the area, and communication devices. 
In general, fishermen are unable to adapt to 
communication devices such as Android 
mobile phones for reporting violations and 
sending evidence to the marine surveillance 
unit. in this case, officers from the Wakatobi 
Marine National Park Office or Marine 
Surveillance Post officers based on Wangi-
Wangi Island.

 

Figure 4   Management effectiveness evaluation scores for the Process dimension indicators using 
the adapted O-METT framework across five coastal villages on Kapota Island, Wakatobi 
Regency (Indonesia). The results highlight a pronounced gap between formal 
administrative authorization (100% score in legal backing) and the field implementation of 
participatory surveillance, routine monitoring, and community outreach. 

50

100

50

4

50

11

0

50

100

Legal status of the
area

Zoning plan

Management plan

Human Resources

Budget

Facilities and
Infrastructure

Input Indicators (%) 

25

2

22

33

100

1…

100

0

50

100

Standard Operating
Procedure for Area

Management

Surveillance/Monit
oring

Outreach

Partnership
Monitoring of

Regional Resources

Management of
infrastructure

facilities

Licensing

Process Indicator (%)

https://doi.org/10.29244/58v0cm36


122 Marine Fisheries: Journal of Marine Fisheries Technology and Management 
Vol. 17 (2): 113-129, July 2026.  

 

https://doi.org/10.29244/58v0cm36 

The surveillance/monitoring sub-
indicator shows that the implementation of 
patrols, surveillance, and law enforcement 
efforts in the octopus conservation zone is 
almost non-existent. This condition is directly 
caused by a lack of human resources (4%) 
and infrastructure (11%) from the initial 
input/planning stage. This includes the 
partnership sub-indicator, which has only 
reached a value of 33%, indicating that 
although there are parties involved in the 
collaboration, formal partnerships or 
operational collaboration with external parties 
(NGOs, universities, the private sector, or 
other government agencies) are still limited 
and have not been utilized to their full 
potential. 

Output Indicators 

The Output dimension achieved a score 
of 30.0% (Figure 5), indicating that 
management activities have generated 
measurable outputs but remain below the 
level required for effective management 
performance. The results demonstrate that 
while key management actions have been 
implemented, several expected outputs, 
particularly those related to monitoring 
systems, information dissemination, and 
institutional support, have not yet been fully 
realized. This finding highlights the need to 
improve the translation of management 
processes into consistent and measurable 
management outcomes. 

The majority of sub-output indicators 
show very low values, confirming that 
functional incapacity at the process stage 
(lack of patrols, outreach, and SOPs) has 
resulted in inadequate outputs, with only the 
output sub-indicators of threat level and 
compliance reaching 100%. This is consistent 
with the statements from KOMANANGI 
respondents and the head of the parimpari 
Fishermen's Group, who is also the 
monitoring coordinator, that the number of 
threats and violations has decreased by more 
than 50% compared to the baseline (initial) 
conditions. However, some respondents 
stated that recently, threats have arisen after 
it became known that octopus catches had 
increased following the opening and closing 
system, with outside fishermen coming to fish 
at night and on Fridays, when the Parimpari 
guards are still in their villages/homes, but the 
frequency of this is now very low. As is known, 
the distance between the “Parimpari” location 
and the settlement is approximately 6.795 km 
by sea because it is located west of the 
settlement (there is no 24-hour surveillance), 
while by land it is 4.07 km.  

Outcome Indicator 

The outcome indicator radar diagram 
shown in Figure 6 displays four main outcome 
indicators for assessing the effectiveness of 
the Kapota parimpari conservation 
management, where higher scores indicate 
better outcome performance. Two sub-
indicators show relatively high and identical 
scores, namely Conservation Target 
Conditions and Community Participation, both 
reaching 67% (Figure 6). This indicates that 
the high scores on these two pillars imply a 
positive correlation between inclusive 
governance and the achievement of 
ecological goals at the broad ecosystem level. 
The community participation sub-indicator 
(67%) reflects the success of this area in 
building social legitimacy and bottom-up 
support, or fully involving direct fishermen and 
gaining the approval of the Kadie Kapota 
Customary Institution. 

The sub-indicator of socioeconomic 
conditions scored 13% as very ineffective/very 
low. This very low score is a critical signal and 
the greatest potential threat to the long-term 
sustainability of the parimpari marine 
protected area. Although community 
participation is high (67%), the direct 
socioeconomic benefits felt by the community 
are minimal. This condition reflects a failure to 
achieve conservation equity. Conservation 
has succeeded in protecting resources 
(Target Conditions, with a value of 67%), but 
the opportunity cost of conservation is borne 
entirely by the local community without 
adequate benefit sharing. The socioeconomic 
change conditions sub-indicator received the 
lowest score (13%), indicating that the 
ecological benefits generated by the parimpari 
system have not yet translated into significant 
socioeconomic improvements for local 
communities. This low score is primarily due 
to the absence of a formal benefit-sharing 
mechanism, limited alternative livelihood 
opportunities during closure periods, and the 
lack of measurable increases in household 
income from octopus fisheries. 

Final Score 

The overall O-METT score for the 
parimpari (Figure 7) management system was 
28.9%, which falls within the bronze. This 
result indicates that the management system 
is functioning but remains in its early stages of 
effectiveness and requires substantial 
improvement to achieve higher levels of 
management performance. Among the four 
assessment components, the Input dimension 
recorded the lowest score (16.8%), reflecting 
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limitations in financial resources, staffing 
capacity, technical support, and monitoring 
systems. In contrast, Process (34.9%), Output 
(30.0%), and Outcome (33.0%) indicators 

achieved relatively higher scores, suggesting 
that community participation, implementation 
of management activities, and short-term 
management outcomes.

 

Figure 5   Management effectiveness evaluation scores for the Output dimension indicators assessed 
under the adapted O-METT framework for the parimpari octopus management area, 
Wakatobi Regency (Indonesia). The score breakdown demonstrates strong achievement 
in physical boundary demarcation and community compliance with customary closure 
rules, contrasted with low outputs in standardized catch reporting and formal enforcement 
records. 

 

Figure 6   Management effectiveness evaluation scores for the Outcome dimension indicators under 

the adapted O-METT framework for the Kapota parimpari octopus, Wakatobi Regency 

(Indonesia). The evaluation reflects positive biological responses in octopus stock recovery 

and catches rates (CPUE) during open seasons alongside ongoing challenges in equitable 

socio-economic benefit distribution among coastal households. 
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Figure 7   Composite O-METT radar profile showing the aggregate management effectiveness index 

of the community-based parimpari octopus management system in Wakatobi Regency 

(Indonesia). By integrating the dimension scores evaluated, the synthesis demonstrates 

how high community acceptance and positive ecological outcomes are constrained by low 

financial and infrastructure inputs, maintaining the overall system within a Bronze 

performance threshold.

DISCUSSION 

The findings demonstrate that the 
parimpari tradition represents not only a local 
fisheries management practice but also a form 
of traditional ecological knowledge that 
strengthens community identity and adaptive 
marine resource governance. Integrating local 
knowledge into contemporary conservation 
strategies may help bridge the gap between 
traditional practices and modern scientific 
approaches to sustainable fisheries 
management. In the traditional sense of the 
METT is often criticized for its greater focus on 
measuring management steps (Input, 
Process, Output) rather than measuring 
ecological outcomes (Outcome) in detail 
(Jack-Kadioglu et al. 2020; Nugraha et al. 
2024). Although METT composite scores may 
not always correlate strongly with ecological 
outcomes, certain individual indicators, such 
as research and cooperation activities, have 
been shown to have a direct impact on 
effectiveness. Therefore, the adaptation of O-
METT must fundamentally address these 
limitations. O-METT must explicitly 
incorporate strict quantitative ecological and 
fisheries metrics, such as those derived from 
fisheries stock assessments, into the 

Outcome element to validate conservation 
success. 

Although the seasonal opening-closing 
system based on parimpari has been running 
for five cycles since 2023, the main diagnosis 
of this study shows that the input strategy is 
the most vulnerable variable and requires 
urgent policy intervention in the form of 
program sustainability, such as participation in 
monitoring, provision of infrastructure 
assistance, public campaigns, and budget 
allocation. By looking at the results of the input 
indicators, particularly the sub-indicator of 
public awareness, in the future, there must be 
educational efforts not only in fishing 
communities but also among the younger 
generation, in order to provide an 
understanding that the environment has an 
impact on octopus abundance through 
parimpari management. Without adequate 
scientific data on these factors, conservation 
efforts may not receive public support (Pag-
ong and Nisperos 2024), resulting in 
ineffective efforts to protect the habitat and life 
cycle of octopus species (Dominguez-Lopez 
et al. 2021; Dridi et al. 2023) 

There is severe gap between formal 
planning (legal prerequisites) and operational 
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implementation capacity, a condition that 
fundamentally threatens the sustainability of 
octopus stocks, which have a fast-turnover life 
cycle and are highly sensitive to exploitation. 
Partnerships are very beneficial if there is a 
division of roles, resources, and 
responsibilities to cover the human resource 
and budget/financial deficits experienced by 
the region, for the sake of the sustainability of 
marine protected area management 
(Bohorquez et al. 2022; Di Franco et al. 2016; 
Di Franco et al. 2020; Maynard et al. 2020). In 
the literature on Marine Protected Area (MPA) 
Management Effectiveness (ME), 
participation is a key predictor of sustainability 
(Aziz 2025; Mast et al. 2025). In the same 
context, emphasizing the need for co-
management and local ownership rights 
results in higher compliance rates compared 
to top-down (government-only) approaches, 
which in turn reduces monitoring and law 
enforcement costs (Voorberg and Van der 
Veer 2020; Masud et al. 2022). 

Therefore, the O-METT results indicate 
the need for a radical transformation from a 
static conservation model to time-based 
adaptive fisheries management, namely the 
implementation of an open-close system for 
octopus fishing (Di Franco et al. 2020; 
Ghoddous et al. 2022; McCabe et al. 2024) 
and science in the form of CPUE, bioecology, 
and socioeconomic calculations (Time-based 
and Science-based Adaptive Fisheries 
Management), which focuses on three main 
policy pillars: strengthening critical inputs, 
optimizing dynamic processes, and 
establishing quantitative outcome 
accountability (Aeberhard et al. 2018; 
Beckensteiner et al. 2023). The 
implementation of this policy must be carried 
out immediately by policy makers at the 
regional level (Wakatobi Regency, Southeast 
Sulawesi Province) to the central level 
(Ministry of Marine Affairs and Fisheries) to 
ensure that Kapota not only has recognized 
conservation documents (the parimpari 
Zoning Plan is valued at 100%), but also truly 
effective management in the field. The 
greatest risk in octopus’ conservation is that 
without adequate scientific data and public 
awareness, efforts to protect specific habitats 
(such as octopus spawning grounds) and 
species life cycles will be directionless and 
lack social support, ultimately resulting in poor 
outcomes (long-term impacts) (Santamaría et 
al. 2023). In addition, the long-term impact of 
a study on the existence of community-based 
marine protected areas emphasizes that if 
socio-economic benefits (Keith et al. 2020), 
increased income from fishing, tourism, or 

alternative livelihoods) are not realized, while 
the current high level of compliance (outcome 
value of 67% participation) will be eroded by 
dissatisfaction, which will ultimately lead to 
erosion of community support and an increase 
in illegal fishing in the future (Robertson et al. 
2020; Ballad et al. 2022). 

 

CONCLUSION 

The implementation of a periodic open-
and-close system based on the local wisdom 
of “parimpari” demonstrates the great 
potential of traditional governance in fostering 
social compliance and community 
participation in the conservation of small-scale 
octopus fisheries. However, the long-term 
sustainability of this governance model is 
vulnerable to disruption if ecological success 
and high levels of local participation are not 
balanced by strengthening basic capacity 
such as funding, human resources, 
monitoring. 

 

SUGGESTION 

Regular monitoring of CPUE, octopus’ 
size and weight distribution, and habitat 
condition should be institutionalized as part of 
adaptive management cycles. Improving 
socio-economic benefit-sharing mechanisms 
is necessary to sustain long-term compliance. 
While ecological outcomes have shown 
positive trends, limited direct economic 
benefits for fishers pose a risk to the durability 
of the open–close system. Fisheries 
management policies should therefore 
incorporate incentives such as preferential 
access during opening periods, value-chain 
improvements, or market-based mechanisms 
to ensure that conservation gains translate 
into tangible livelihood benefits. 
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