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ABSTRACT

This research focuses on the sustainability analysis of capture fisheries based on
local wisdom in Lhok Kuala Gigieng. This study aims to analyze the sustainability
status of capture fisheries and determine the factors that influence the sustainability
of capture fisheries in Lhok Kuala Gigieng. The method used in this study is a
descriptive method with survey techniques in data collection through
questionnaires. The RAPFISH analysis uses four dimensions: ecological,
economic, social, and institutional. This study indicates that the sustainability index
score for the ecological dimension is in a good category, and the economic
dimension of the sustainability index is in the medium category. Furthermore, it
also shows that the social dimension of the sustainability index is in a good
category, and the institutional dimension of the sustainability index is in a good
category.

Keywords: Sustainability; Local Wisdom; RAPFISH; Ecology; Economy;
Social; Institutional

INTRODUCTION

Kuala Gigieng waters are located in Aceh Besar District, Aceh Province, with
coordinates 5°37'09.0"N 95°23'10.4" E (BPS, 2020). These waters have fishery potentials such
as marine fisheries, ponds, and rivers. Several fish with economic value live in these waters
and are often caught by local fishermen. Capture fisheries sustainability has an essential role
in improving marine and fisheries development, both related to improving the welfare of
fishing communities, fish processors, and cultivators (Serpetti et al., 2017). This process is
expected to enhance the fisheries and marine sector as a source of economic growth. Fishery
activities can also contribute to sustainable development if all components related to these

activities are sustainable (Kadagi et al., 2021).
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According to Law Number 23 Year 2014 on Regional Government, Regional
Government is the administration of government affairs by the regional government and the
Regional People's Legislative Assembly according to the principles of autonomy and co-
administration. The autonomy principle is implemented within the system and regulations of
the Republic of Indonesia. The basis for implementing regional autonomy is required to run
the government independently. For this reason, local governments must be able to explore the
local potential to increase local revenue (Akpalu and Eggert. 2021). Regional autonomy
increases democracy, and community participation can affect districts and cities (Jimenez et
al., 2021). Therefore, local governments must pay attention to value systems and institutions
that grow and develop in society and align with potential local sources (Isigi et al., 2021).

Qanun Number 9 Year 2008 on the Development of Indigenous Life and Customs, in
Article 10 paragraph (1) letter (1) stipulates that the development of indigenous life and
customs can be carried out through the protection of the rights of indigenous peoples, which
include land, swamps, forests, seas, rivers, lakes, and other community rights. This article
stipulates that the government must protect indigenous peoples' rights, including fishermen's
rights, in carrying out "hukom adat la6t" (customary law of the sea) as local wisdom led by
Panglima Laot.

Panglima Ladt is the leader of fishermen who, under the customary law of the sea (hukom
adat laét), is tasked with coordinating fishers in their fishing business. The roles and
responsibilities of the Panglima La6t include supervising and maintaining the implementation
of the customary law of the sea, resolving various fishing disputes, holding traditional marine
ceremonies, and others (Zulmansyah, 2017). Given the prominent role of the Panglima Ladt in
maintaining marine conservation, the existence of the Panglima Labt institution is highly
supported by coastal communities (Yacob et al., 2016). The customary law of the sea has also
developed to keep up with advances in science and technology in the marine and fisheries
sector without compromising the essence, role, and function of the Panglima Ladt in taking
action against unscrupulous fishers who violate the customary law of the sea (Aris et al. 2020).
One of the roles of the Panglima Laét is to maintain the sustainability of the aquatic
environment from fishing activities carried out by fishermen to ensure the sustainability of the

capture fisheries business.
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This study aims to determine the sustainability status of capture fisheries business based
on local wisdom in Lhok Kuala Gigieng Aceh Besar. The scope of this research is limited to

the ecological, economic, social, and institutional dimensions.

RESEARCH METHOD

1) Data Collection Method

The data collected in this study consisted of primary data and secondary data. Primary
data was collected through direct observation of the location, discussions, and interviews using
questionnaires. Interviews were conducted to determine the actions of Panglima Laot in
carrying out its functions and roles and fishermen's perceptions of the concept of the customary
law of the sea in the fishing business. Secondary data is obtained through studies/literature

review from various existing reports, government agencies, or other studies' results.

2) Data Analysis Method

This study uses the measurement of the sustainability index, which is carried out using
the RAPFISH approach, an analytical technique to evaluate the sustainability of fisheries in a
multidisciplinary manner (Fauzi and Anna 2005). This approach was developed based on the
framework or concept of sustainable development, which refers to sustainable fisheries where
the factors are set out in the FAO Code of Conduct for Responsible Fisheries (Pitcher and
Preikshot 2001). The attributes of each dimension, as well as the criteria for good and bad, will
refer to the concepts used in (Pitcher & Preikshot 2001), (Allahyari 2010), (Chaliluddin et al.
2015) and local wisdom values.

Table 1. Sustainability assessment status category based on MDS index value

Index Score Categories

0-25 Very Poor (unsustainable)

26 - 50 Poor (Barely sustainable)
51-75 Moderate (Quiet Sustainable)
76 - 100 Good (Very Sustainable)

Source: Allahyari (2010)

RESULTS AND DISCUSSION

Using the results of research conducted in Lhok Kuala Gigieng and the collected data,

the modus value is determined, which is then examined using Rapfish analysis to estimate its
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sustainability score. Determination of the sustainability score using Rapfish analysis is based
on four dimensions and 33 attributes, namely the ecological dimension (8 attributes), the
economic dimension (8 attributes), the social dimension (8 attributes), and the institutional
dimension (9 attributes).

The results of the ordination analysis show that, in general, the sustainability of capture
fisheries activities based on local wisdom in Lhok Kuala Gigieng, Aceh Besar, based on the
ecological, economic, social, and institutional dimensions, is in Good sustainability status.
However, the economic dimension sustainability status is only Moderate. The aspects
measured in capture fisheries activities include four dimensions of sustainability, namely the
ecological dimension, the economic dimension, the social dimension, and the institutional
dimension. Each of these dimensions will be explained as follows:

1) The Ecological Dimension

Based on local wisdom in Lhok Kuala Gigieng, eight criteria are presented for the
ecological dimension of the analysis of the sustainability of capture fisheries. These include
fishing in coral reef zones, felling trees along the shore, utilizing mangrove trees for fishing
operations, and protected fishing. It also involves the monitoring and supervision of fish
bombing by Panglima Ladt, the supervision of fish poisoning by Panglima Ladt, the use of
potassium cyanide, and the removal of live coral reefs. The objective of the ordination analysis
utilizing the score of each attribute on the ecological dimension of capture fisheries operations
at the research site is to identify the relative position of each fishing activity to the ordinance,
which ranges from 100 (good) to 0 (bad).

Furthermore, the analysis results of the ecological dimensions are plotted in an ordinance
figure (Figure 1). Ordination analysis in the ecological dimension with three iterations resulted
in a correlation squared value (R2) of 95.02% and a stress value (S) of 13.61%. The stress value
reflects the goodness of fit in multi-dimensional scaling (MDS), which indicates that the
configuration size of a point can reflect the original data. A low-stress value indicates a good
fit, while a high-stress value indicates the opposite condition. In the Rapfish model, the desired
stress value is less than 25% (Fauzi and Anna, 2005). Thus, the analysis of the ecological
dimensions in this study shows the condition of the goodness of fit, considering the stress value
obtained is 13.61% (< 25 %).
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Figure 1. Ecological dimension ordination

Based on Figure 1, it can be explained that from the ecological dimension, the
sustainability of capture fisheries based on local wisdom in Lhok Kuala Gigieng is at the level
of the Good category (very sustainable). This is per the category of the sustainability
assessment status of Allahyari (2010), with a score of 86.86. The results of this analysis are the
same as those of Chaliluddin et al. (2015); and Riza et al. (2019). However, this study's results
differ from those of Mahida et al. (2019), which resulted in sustainability only in the Moderate
category (quite sustainable) with a sustainability index value of 53.99. Then, the results of this
ordinance analysis will be analyzed with Leverage to see the influential attributes in realizing
the sustainability of capture fisheries.

Leverage is calculated based on the standard error of the difference between scores with
attributes and scores obtained without attributes. This analysis is essentially aimed at looking
at the sensitivity of attribute reduction to sustainability scores. The results of Leverage analysis
on all attributes used in the ecological dimension show the highest value of 6.27 for mangrove
tree utilization for fishing operations and the lowest value of 0.56 for the attribute of catching

in coral reef areas (Figure 2).

Leverage of Attributes

Supervision by Panglima Laét in the extraction of live.. } 217

Supervision by Panglima Laét on the use of potassium. . | 2.36

Supervision by Panglima Ladt on fish poisoning activities | 242

231

Monitoring by Panglima Ladt on the bombing of fish |

Protected fishing |

Attribute

Utilization of mangrove trees for fishing operations | ‘ ‘

Felling trees on the coast |

] o056
0 2 4 6 8

Fishing in coral reef areas

Figure 2. Leverage analysis result from attributes in the ecological dimension
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On the basis of Figure 2, it can be concluded that the insufficient degree of sustainability
is due to the fact that fishermen continue to use mangrove trees as pole wood in purse seine
fishing operations. This wooden pole is used to prevent fish from fleeing the purse seine
through an open space, which is consistent with the findings of Chaliluddin et al. (2015) and
Yakob et al (2015).

2) Economical Dimension

There are eight criteria proposed on the economic dimension in the analysis of the
sustainability of capture fisheries based on local wisdom in Lhok Kuala Gigieng, namely per
capita income, alternative jobs, ownership (beneficiaries of ownership), fuel subsidies from the
government, average income, profits (financial performance analysis), marketing of the catch,
and business feasibility. The ordination analysis results using the score of each attribute on the
economic dimension of capture fisheries activities at the research location are aimed at
determining the relative position of each fishery activity to the ordinance, which is in the good
range with a value of 100, and bad range with a value of zero.

Furthermore, the economic dimensions analysis results are plotted in an ordinance figure
(Figure 3). Ordination analysis in the economic dimension with three iterations resulted in the
value of squared correlation (R2) of 94.74% and stress value (S) of 13.88%. The stress value
reflects the goodness of fit in multi-dimensional scaling (MDS), which shows that the
configuration size of a point can reflect the original data. A low-stress value indicates a good
fit, while a high-stress value indicates the opposite condition. In the Rapfish model, the desired
stress value is 25% less (Fauzi and Anna, 2005). Thus, the analysis of the economic dimension
in this study shows the condition of the goodness of fit, considering the stress value obtained
is 13.88% (< 25 %).
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Figure 3. Economical dimension ordination
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Based on Figure 3, the sustainability status of capture fisheries based on local wisdom in Lhok
Kuala Gigieng is at the Moderate category level with a score of 69.08, and this corresponds to
the category of the sustainability assessment status of Allahyari (2010), Aris et al. (2020) and
Nurdinsyah et al. (2020). However, the results differ from Hidayah et al. (2020) research, which
shows its sustainability status is at the Poor category level, with a sustainability index value of
36.08%. This result is also different from Mahida et al.'s (2019) research, where the results
show that the sustainability status is at the level of the Good category. The results of this
ordinance analysis will then be analyzed using Leverage to see the influential attributes in
realizing the sustainability of capture fisheries.

The analysis of Leverage on all attributes used in the economic dimension shows that
the figure of the business owner gets the highest value of 6.06 and the attribute of marketing
of the catch gets the lowest value of 1.20 (Figure 4).

Leverage of Attributes

I
Business feasibility ] 3.32

Marketing of the catch ] 1.20

5.00

Profits (financial performance analysis)

Average income J 5.31

Attribute

Fuel subsidies from the government

Ownership (beneficiaries of ownership) ] 6.06

] 5.18

Alternative jobs

Per capita income

2 3 4 5 6 7

Figure 4. Leverage analysis results from attributes in the economic dimension

Figure 4 indicates that in order to raise the sustainability index of the capture fisheries
category based on local knowledge, ship owners and local governments must pay special
attention to the marketing of fishermen's catches. Therefore, when fishermen bring in a great
haul, the price of fish does not immediately decrease. Similarly, when fishermen have a small
catch, the selling price does not automatically increase (become more costly) just because there
is less fish on the market. Then, it was highlighted that the difference in income between
business owners and working anglers should not be too great, so that the per capita income of
fishermen rises in tandem with the owner's income, allowing them to be compensated beyond

the provincial minimum wage.

Kanun: Jurnal llmu Hukum. Fakultas Hukum Universitas Syiah Kuala, Banda Aceh. 23111. ISSN: 0854-5499 | e-ISSN: 2527-
8482. Open access: http://www.jurnal.unsyiah.ac.id/kanun

7


http://www.jurnal.unsyiah.ac.id/kanun

The Sustainability Analysis of Capture Fisheries Based on Local
Wisdom Kanun Jurnal llmu Hukum
M.A. Chaliludin Vol. 24, No. 1, (April, 2022), pp. 1-13.

3) Social Dimension

There are nine criteria proposed in the analysis of the sustainability of capture fisheries
based on local wisdom in Lhok Kuala Gigieng on the social dimension, namely knowledge of
the environment and the surrounding area, participation of family members, the experience of
fishermen, social status of fishermans towards Panglima Laot, level of education of fishermans,
frequency of conflicts with the existence of customary law of the sea, capture fisheries
environment with provisions of customary law, socialization of the community regarding the
rules of the customary law of the sea, and the frequency of meetings between residents and
Panglima Ladt. The ordination analysis results using the score of each attribute on the social
dimension of capture fisheries activities at the research location are intended to determine the
relative position of each fishery activity to the ordinance, which is in the good range with a
value of 100, and in the bad range with a value of zero.

Furthermore, the social dimension analysis results are plotted in an ordinance figure
(Figure 5). Ordination analysis in the economic dimension with three iterations resulted in a
correlation squared value (R2) of 95.40% and a stress value (S) of 13.58%. The stress value
reflects the goodness of fit in multi-dimensional scaling (MDS), which shows that the
configuration size of a point can reflect the original data. A low-stress value indicates a good
fit, while a high-stress value indicates the opposite condition. In the Rapfish model, the desired
stress value is 25% less (Fauzi and Anna, 2005). Thus, the analysis of the social dimensions in
this study shows the condition of the goodness of fit, considering the stress value obtained is
13.88% (< 25 %).
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Figure 5. Social dimension ordination

Based on Figure 5, it can be explained that from the social dimension, the sustainability

score is at the Good (very sustainable) category level with a score of 91.22. The results of this
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study are the same as those of Yacob et al. (2016) but different from the research of Vatria
(2020) and Haya et al. (2020), where the sustainability score is at the level of the unsustainable
category. The distinction in this study's findings is that fisherman in Lhok Kuala Gigieng are
already familiar with and highly obedient to customary law regulations since Panglima Laot
administers Islam-based laws with consideration for social factors.

The results of the Leverage analysis on all the attributes used in the social dimension
show that the attribute of fishermen's education level gets the highest value of 8.82 while the
attribute of the frequency of meetings between residents and Panglima Ladt gets the lowest
value of 0.75 (Figure 6).

Leverage of Attributes

Frequency of meetings between residents and Panglima.. =] 0.75
Socialization of the community regarding the rules of the.. [ 1.13
Capture fisheries environment with provisions of Local.. [ 1/29

Frequency of conflicts with the existence of customary law..[—— 1.14

Level of education of fishermans ] 8.82

Attribute

Social status of fishermans towards Panglima Ladt [ 1.11
The experience of fishermens [ 1/25
Participation of family members [ 1.15

Knowledge of the environment and the surrounding area [__] 0.78

0 2 4 6 8 10

Figure 6. Leverage analysis results from attributes social dimension

According to Figure 7, the insufficient level of sustainability can be attributed to the fact that
there are still a large number of poorly educated fisherman. Even some fisherman do not
complete elementary school. The low quality of human resources is frequently accompanied
by low productivity, which leads to low incomes and, ultimately, poverty.
4) Institutional Dimension

There are nine criteria proposed in the analysis of the sustainability of capture fisheries
based on local wisdom in Lhok Kuala Gigieng on the institutional dimensions, namely the
Panglima Laot institution and its infrastructure, membership of the Panglima Ladt institution,
supervision of fishing operations, the mechanism for selecting leaders, positive legal
recognition of the Panglima La6t institution, availability of local law enforcement personnel,
enforcement of rules/sanctions for violators, justice in law, and benefits of local rules for
fishermans. The ordination analysis results using the scores of each attribute on the institutional
dimension of Panglima La6t on capture fisheries activities at the research location are intended
to determine the relative position of each fishery activity to the ordinance, which is in the good

range with a value of 100, and in the bad range with a value of zero.
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Furthermore, the analysis results of the institutional dimensions of the Panglima Laot are
plotted in an ordinance drawing (Figure 7). Ordination analysis in the institutional dimension
with the number of iterations is three times, resulting in a correlation squared value (R2) of
95.31% and a stress value (S) of 13.26%. The stress value reflects the goodness of fit in multi-
dimensional scaling (MDS), which shows that the configuration size of a point can reflect the
original data. A low-stress value indicates a good fit, while a high-stress value indicates the
opposite condition. In the Rapfish model, the desired stress value is 25% less (Fauzi and Anna,
2005). Thus, the analysis of the institutional dimensions of Panglima Laot in this study shows

the condition of the goodness of fit, considering the stress value obtained is 13.88% (< 25 %).
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Figure 7. Panglima Lao6t institutional dimension ordination

Based on Figure 7, it can be explained that from the institutional dimension, the
sustainability score is in the Good category level with a score of 81.60 (very sustainable). The
results of this study are the same as those of Yacob et al. (2016) but different from the research
of Vatria (2020) and Haya et al. (2020), where the sustainability score is at the level of the
unsustainable category. Nevertheless, this research is similar to the analysis of Soejarwo et al.
(2019) and Hidayah et al. (2020), which received a sustainability index in the Good category.
However, these results differ from Alfira et al. (2018) and Wahyudin et al. (2019), which
received a sustainability index value in the unsustainable category.

The results of the Leverage analysis of all attributes used in the Panglima Labt
institutional dimension show that the attribute of supervision of fishing operations gets the
highest value of 6.16 and the attribute of benefits of local rules for fishers gets the lowest value
of 0.77 (Figure 8).
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Leverage of Attrihutes
Benefits of local rules for fishermans J [0.77

Justice in law 2.46

Enforcement of rules/sanctions for violators ] 434

Availability of local law enforcement personnel 2.96

Positive legal recognition of the Panglima Ladt institution J 315

The mechanism for selecting leaders :":; 2.90

Supervision of fishing operations ] 6.16

Attribute

Membership of the Panglima La6t institution 2.01

Panglima Ladt institution and its infrastructure :":I 1.19

0 1 2 3 4 5 6 7

Figure 8. Leverage analysis results from attributes of the Panglima Ladt institutional dimension

The analysis of Leverage indicates that the value of the institutional dimension's
sustainability index is affected by two factors: the influence of local figures and the supervision
of fishing operations. The availability of law enforcement personnel and local supervisors is a
crucial aspect in ensuring that the legal dimension of the institution governs fisheries resource
management. In addition, fishermen should be included in the creation of policies to ensure the
long-term viability of the fishing industry in order to strengthen their position as community

leaders.

CONCLUSION

The research results on the sustainability of capture fisheries based on local wisdom in
Lhok Kuala Gigieng show that; the ecological dimension of the sustainability index is in the
Good (very sustainable) category with a value of 86.86. The results also show that the economic
dimension is in the Moderate (quite sustainable) category with a value of 69.08, the social
dimension is in the Good (very sustainable) category with a value of 91.22, and the institutional

dimension is in the Good (very sustainable) category with a value of 81.60.
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