O

Journal of Marine Fisheries

Vol. 1 No. 2, December 2025, pages: 43-48
e-ISSN 3110-8016 | DOI: https://doi.org/10.70716/marfish.v1i2.185

Implementation of Sustainable Fisheries Principles in Marine Fishery

Resource Management

Ahmad Rizky Pratama'*, Wita Marwati?

2 Department of Fisheries Resource Management, Universitas Indonesia, Depok, Indonesia

*Corresponding Author: ahmadrizki.pratama@ui.ac.id

Article History

Abstract

Manuscript submitted:
14 October 2025
Manuscript revised:

22 November 2025
Accepted for publication:
21 December 2025

Sustainable fisheries management has become a global priority due to increasing pressures
on marine fishery resources caused by overfishing, climate change, and weak governance
frameworks. Indonesia, as one of the world’s largest maritime countries, faces significant
challenges in implementing sustainable fisheries principles to ensure ecological balance and
socio-economic welfare. This study aims to analyze the implementation of sustainable
fisheries principles in marine fishery resource management in Indonesia and to identify key

institutional, legal, and ecological factors influencing their effectiveness. The research
employed a qualitative descriptive approach using literature review and policy analysis
methods, drawing data from peer-reviewed journals, national regulations, and international
frameworks related to sustainable fisheries management. The findings indicate that the
implementation of sustainable fisheries principles in Indonesia has progressed through
regulatory reforms, the adoption of ecosystem-based management, and the integration of
local wisdom. However, gaps remain in enforcement capacity, stakeholder participation, and

Keywords

sustainable fisheries, marine

rgzoutce i management, data-driven decision-making. Strengthening institutional coordination, improving compliance
IZS E‘;I@S policy, ecosysten;— mechanisms, and integrating scientific assessments into policy formulation are essential to
laje . management, achieving sustainable marine fisheries. This study contributes to the academic discourse by
ndonesia

providing a comprehensive synthesis of sustainable fisheries implementation and offers
practical insights for policymakers and fisheries managers.

Copyright © 2025, The Author(s)
This is an open access article under the CC BY-SA license

How to Cite: Pratama, A. R., & Marwati, W. (2025). Implementation of Sustainable Fisheries Principles in Marine Fishery Resource Management.
Journal of Marine Fisheries, 1(2), 43—48. https://doi.org/10.70716/marfish.v1i2.185

Introduction

Marine fisheries play a critical role in global food security, economic growth, and coastal livelihoods,
particularly in maritime countries such as Indonesia. The sustainability of marine fishery resources is
increasingly threatened by overfishing, habitat degradation, and climate change, which have resulted in
declining fish stocks and ecosystem imbalance (ICES Advisory Committee, 2024). These challenges
necessitate the implementation of sustainable fisheries management grounded in scientific, legal, and
socio-economic principles.

Sustainable fisheries management emphasizes maintaining fish stocks at biologically sustainable
levels while ensuring economic viability and social equity. International frameworks such as UNCLOS and
ecosystem-based fisheries management (EBFM) provide normative guidance for responsible fisheries
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governance (Muawanah et al., 2018). These principles encourage precautionary approaches, adaptive
management, and stakeholder participation to ensure long-term sustainability.

In Indonesia, sustainable fisheries principles have been incorporated into national fisheries
regulations and policies. The adoption of harvest strategies, fisheries management areas (FMAs), and
restrictions on fishing gear demonstrates progress toward sustainable marine resource governance
(Sapriani et al.,, 2021). However, the effectiveness of these policies depends heavily on institutional
capacity and compliance mechanisms.

Legal and institutional challenges remain significant barriers to effective implementation. Weak
enforcement, overlapping authorities, and limited coordination among agencies often undermine fisheries
regulations (Nasution & Ramadhan, 2018). Consequently, illegal, unreported, and unregulated (IUU)
fishing continues to threaten marine ecosystems, particularly in remote and border waters such as the
Natuna Sea (Rahman & Wijaya, 2023).

Community-based management and local wisdom have gained recognition as effective
complementary approaches to formal governance systems. Traditional practices such as sasi have proven
successful in promoting compliance and conserving marine resources through customary norms and
collective responsibility (Aisyah & Rahman, 2021). Integrating these local institutions into formal policy
frameworks can strengthen sustainable fisheries governance.

Climate change further complicates fisheries management by altering oceanographic conditions,
fish migration patterns, and ecosystem productivity. Adaptive management strategies that account for
climate variability are therefore essential for sustaining marine resources (Abdul Jabbar et al., 2023).

Despite extensive policy development, there remains a research gap in synthesizing legal, ecological,
and socio-economic dimensions of sustainable fisheries implementation in Indonesia. This study aims to
analyze the implementation of sustainable fisheries principles in marine fishery resource management and
to identify key challenges and opportunities for strengthening sustainable governance.

Methods

This study employed a qualitative descriptive research design based on a systematic literature
review and policy analysis. Data sources included peer-reviewed journal articles, conference proceedings,
and regulatory documents related to sustainable fisheries management published between 2016 and
2024. Literature was collected from open-access databases and journal portals. Content analysis was used
to identify key themes related to governance frameworks, ecological sustainability, enforcement
mechanisms, and stakeholder participation (Firdaus & Fauzi, 2020; Kusuma & Lestari, 2023).

Results and Discussion

The results indicate that Indonesia has progressively adopted sustainable fisheries principles
through a series of regulatory reforms that emphasize ecosystem-based fisheries management (EBFM)
and the application of harvest strategies. These reforms represent a paradigm shift from traditional single-
species management toward a more holistic approach that considers ecological interactions, habitat
protection, and long-term stock productivity. The establishment of Fisheries Management Areas (FMAs)
and the formulation of harvest control rules are key policy instruments designed to regulate fishing effort,
prevent overexploitation, and ensure the biological sustainability of fish stocks (Sapriani et al., 2021).

In line with international best practices, Indonesia’s harvest strategies incorporate precautionary
and adaptive management principles, which aim to maintain fish populations above biologically safe
reference points while allowing controlled exploitation. This approach is consistent with global
recommendations that emphasize the importance of scientific stock assessments, reference points, and
decision rules in achieving sustainable fisheries outcomes (Muawanah et al.,, 2018). By integrating
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ecological indicators and stock status evaluations into management decisions, these strategies contribute
to enhancing stock resilience against fishing pressure and environmental variability.

Moreover, the adoption of ecosystem-based management reflects Indonesia’s commitment to
aligning national fisheries governance with international norms, including those promoted by UNCLOS and
global fisheries organizations. Ecosystem-based management acknowledges that fish stocks are influenced
not only by fishing activities but also by habitat conditions, climate variability, and broader marine
ecosystem dynamics. Consequently, management measures such as spatial zoning, seasonal closures, and
gear restrictions have been introduced to reduce ecosystem impacts and support biodiversity
conservation (Sapriani et al., 2021).

Despite these regulatory advancements, the effectiveness of ecosystem-based management and
harvest strategies remains uneven across regions. Variations in data availability, institutional capacity, and
compliance levels influence the extent to which these principles translate into tangible sustainability
outcomes. Several studies note that limited fisheries data and insufficient integration of scientific advice
into local decision-making processes constrain the full implementation of adaptive management
frameworks (Muawanah et al., 2018). These challenges highlight the need for strengthening fisheries data
systems, enhancing inter-agency coordination, and increasing investment in scientific research to support
evidence-based policymaking.

Overall, while Indonesia’s regulatory reforms demonstrate strong alignment with international
sustainable fisheries principles, their long-term success depends on consistent enforcement, continuous
scientific assessment, and the effective integration of ecological, institutional, and socio-economic
considerations. Strengthening these elements is essential to ensure that ecosystem-based management
and harvest strategies function not only as policy instruments but also as effective mechanisms for
sustaining marine fishery resources.

However, enforcement capacity remains a critical constraint in the effective implementation of
sustainable fisheries management in Indonesia, particularly in offshore, remote, and border areas such as
the Natuna Sea and eastern Indonesian waters. Weak monitoring, control, and surveillance (MCS) systems
limit the state’s ability to ensure compliance with fisheries regulations, thereby allowing illegal,
unreported, and unregulated (IUU) fishing activities to persist. Inadequate patrol coverage, limited
technological infrastructure, and insufficient human resources contribute to enforcement gaps that
undermine sustainability objectives (Rahman & Wijaya, 2023).

These enforcement challenges are further exacerbated by overlapping institutional mandates and
fragmented governance structures among fisheries, maritime security, and law enforcement agencies. As
a result, coordination inefficiencies often delay responses to violations and weaken deterrence effects.
Previous studies consistently highlight that the presence of regulations alone is insufficient to ensure
sustainable fisheries outcomes without effective enforcement mechanisms and clear institutional
accountability (Nasution & Ramadhan, 2018).

Moreover, limited enforcement capacity reduces the credibility of fisheries policies among fishing
communities, potentially leading to low compliance rates. When fishers perceive enforcement as
inconsistent or selective, regulatory legitimacy declines, increasing the likelihood of rule violations. This
situation not only threatens fish stock sustainability but also creates inequitable conditions for compliant
fishers, thereby undermining social justice in fisheries governance (Rahman & Wijaya, 2023).
Strengthening MCS systems through technological innovation, inter-agency coordination, and capacity
building is therefore essential to improving compliance and achieving sustainable fisheries management.

Stakeholder participation plays a decisive role in determining the effectiveness and legitimacy of
sustainable fisheries management policies. Community-based fisheries management initiatives that
actively involve local fishers and incorporate traditional ecological knowledge have been shown to produce
higher compliance levels and more positive ecological outcomes compared to centralized, top-down
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governance approaches. In the Indonesian context, local wisdom systems such as sasi represent
longstanding customary institutions that regulate resource use through socially enforced norms and
collective agreements (Aisyah & Rahman, 2021).

The sasi system functions by establishing temporal or spatial restrictions on resource extraction,
thereby allowing fish stocks and marine ecosystems to recover. Compliance is maintained not only through
formal sanctions but also through social norms, moral obligations, and community oversight. Empirical
studies demonstrate that such customary management systems enhance stewardship behavior, reduce
resource conflicts, and foster a sense of collective responsibility for marine conservation (Aisyah &
Rahman, 2021).

Despite their demonstrated effectiveness, community-based management systems and local
wisdom practices remain underutilized within formal fisheries governance frameworks. Limited legal
recognition, insufficient institutional support, and weak integration into national policy instruments often
constrain their broader application. Integrating customary institutions like sasi into formal management
systems can enhance policy legitimacy, improve compliance, and reduce enforcement costs by leveraging
existing social capital and local knowledge.

Therefore, strengthening stakeholder participation through co-management arrangements that
combine state authority with community-based governance offers a promising pathway for improving
sustainable fisheries outcomes. Such integrative approaches align with ecosystem-based fisheries
management principles and contribute to more inclusive, equitable, and resilient marine resource
governance in Indonesia.

From an ecological perspective, science-based fisheries management plays a fundamental role in
improving stock sustainability and enhancing marine ecosystem resilience. Scientific approaches rely on
systematic stock assessments, biological reference points, and ecosystem indicators to determine
allowable catch levels and fishing effort that do not exceed the regenerative capacity of fish populations.
Global fisheries assessments demonstrate that fisheries managed using robust scientific advice exhibit
healthier stock conditions and lower risks of collapse compared to fisheries governed by politically driven
or data-deficient decision-making processes (ICES Advisory Committee, 2024).

Adaptive management is a critical component of science-based fisheries governance, particularly in
the context of environmental uncertainty and climate variability. By incorporating regular stock
evaluations and feedback mechanisms, adaptive management allows policymakers to adjust regulations
in response to changes in stock abundance, recruitment patterns, and ecosystem dynamics. This flexibility
is essential for maintaining ecological balance, as static management measures may become ineffective
or even harmful under changing oceanographic conditions (ICES Advisory Committee, 2024).

Furthermore, ecosystem-based fisheries management recognizes the interconnectedness of marine
species, habitats, and trophic relationships. Overexploitation of a single species can disrupt food webs and
degrade ecosystem functions, ultimately reducing overall productivity. Therefore, integrating ecosystem
considerations into fisheries management contributes not only to stock sustainability but also to
biodiversity conservation and ecosystem stability. These ecological benefits reinforce the importance of
strengthening scientific research capacity and data collection systems as core pillars of sustainable
fisheries management.

From a socio-economic perspective, sustainable fisheries management contributes significantly to
long-term livelihood security, food availability, and economic resilience for coastal communities. By
maintaining fish stocks at sustainable levels, fisheries management ensures the continuity of income
sources for fishers and stabilizes the supply of fish as an affordable protein source. In the long run,
sustainable fisheries generate higher cumulative economic benefits compared to overexploited fisheries,
which often lead to declining catches, increased fishing costs, and social vulnerability (Afika et al., 2025).
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However, the transition toward sustainable fisheries management may impose short-term
economic costs, particularly on small-scale and traditional fishers. Measures such as catch limits, seasonal
closures, and gear restrictions can temporarily reduce fishing opportunities and household income if not
accompanied by appropriate social safeguards. Studies indicate that without adequate compensation
mechanisms, alternative livelihood options, and capacity-building programs, sustainability policies risk
exacerbating poverty and social inequality in coastal communities (Puspitasari et al., 2024).

Capacity building, financial support, and inclusive policy design are therefore essential to ensure
that sustainability transitions are socially just and politically acceptable. Programs aimed at improving
fishers’ skills, access to finance, and market integration can help mitigate adjustment costs and enhance
community resilience. Moreover, participatory decision-making processes that involve fishers in policy
formulation increase policy legitimacy and compliance. Consequently, integrating socio-economic
considerations into fisheries governance is not only a matter of social justice but also a strategic
requirement for the long-term success of sustainable fisheries management.

Conclusion

This study concludes that Indonesia has made notable progress in implementing sustainable
fisheries principles through the development of regulatory frameworks, the adoption of ecosystem-based
fisheries management, and the growing recognition of community participation in marine resource
governance. Policy instruments such as fisheries management areas, harvest strategies, and restrictions
on fishing practices demonstrate a clear commitment to aligning national fisheries governance with
international sustainability standards. These measures have the potential to enhance stock sustainability,
protect marine ecosystems, and support long-term socio-economic benefits for coastal communities.

Nevertheless, the effectiveness of these sustainability-oriented policies remains constrained by
persistent challenges. Limited enforcement capacity, fragmented institutional coordination, and
insufficient integration of scientific data into decision-making processes continue to undermine fisheries
governance outcomes. In addition, climate change introduces new uncertainties by altering marine
ecosystems, fish distribution patterns, and resource productivity, thereby demanding more adaptive and
resilient management approaches.

Strengthening legal enforcement mechanisms, improving inter-agency coordination, and investing
in robust fisheries data systems are essential steps toward overcoming these challenges. Equally important
is the integration of local wisdom and community-based management systems into formal governance
structures, as these approaches enhance policy legitimacy, compliance, and cost-effectiveness. Data-
driven and participatory policymaking should therefore be positioned as central pillars of sustainable
fisheries management in Indonesia.

Finally, this study highlights the need for future research to move beyond normative and policy-level
analyses toward empirical evaluations of fisheries management effectiveness at local and regional scales.
Further studies should focus on adaptive governance models that integrate ecological dynamics, socio-
economic considerations, and climate change impacts. Such research will be critical in supporting
evidence-based policies and ensuring the long-term sustainability of marine fishery resources in Indonesia.
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