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Abstract. This study examines the implementation of the blue economy concept
and strategies for marine resource management aimed at sustainability in the
coastal areas of North Maluku Province. Through a qualitative approach
involving in-depth interviews, field observations, and document analysis, the
research reveals that while the fisheries sector shows positive growth with its
contribution to GDP increasing from 12.3% in 2021 to 13.7% in 2023 the
implementation of the blue economy is still at an early stage. Major challenges
include a knowledge gap among coastal communities, with 68% of fishermen
unfamiliar with the blue economy concept, and a 15% increase in marine waste
volume over the past two years. This study also identifies significant
opportunities in the development of sustainable aquaculture, marine ecotourism,
and innovations in environmentally friendly seafood processing technology, with
the potential to increase local community income by up to 40% within five years.
Recommended strategies include enhancing education and
capacity-building programs for coastal communities, strengthening
environmental management policies, and facilitating sustainable investment
through triple helix partnerships. In conclusion, the implementation of the blue
economy in North Maluku requires a holistic and collaborative approach to
balance economic growth, community welfare, and marine environmental
conservation.
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1 Introduction

Indonesia, as the world's largest archipelagic nation, possesses immense marine
resource potential. North Maluku Province, with its extensive maritime domain
encompassing 106,977.32 km? [1], exemplifies this oceanic wealth and presents
significant opportunities for developing a marine based economy. However, the
sustainability of these resources is increasingly threatened by uncontrolled
exploitation and suboptimal management practices.

The blue economy paradigm has emerged as a novel approach to sustainable
marine resource management. This concept emphasizes the optimal utilization of
marine resources while maintaining ecosystem equilibrium [2]. The blue economy
transcends mere economic growth, integrating social and environmental
considerations into its framework. In North Maluku, the implementation of blue
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economy principles offers a potential resolution to various challenges in marine
resource management, including overfishing, ecosystem degradation, and stakeholder
conflicts.

North Maluku's coastal regions boast exceptional biodiversity, featuring coral
reefs, mangrove forests, and numerous economically significant fish species.
However, according to a report by the Ministry of Marine Affairs and Fisheries [3],
several coastal areas in the province are experiencing anthropogenic and climate
change-induced pressures. These stressors not only jeopardize marine ecosystems but
also threaten the livelihoods of coastal communities that depend on these resources.

The implementation of blue economy strategies in North Maluku necessitates a
holistic and integrated approach. This encompasses enhancing resource utilization
efficiency, developing environmentally friendly technologies, and strengthening
marine governance. Research conducted [4] demonstrates that blue economy
implementation in Eastern Indonesia has the potential to augment coastal community
incomes while simultaneously preserving marine ecosystem integrity.

Active participation from diverse stakeholders, including local government entities,
indigenous communities, academic institutions, and private sector representatives, is
crucial for realizing the blue economy in North Maluku. Multi-stakeholder
collaboration can address challenges such as infrastructure limitations, human
resource capacity constraints, and restricted market access [5]. Furthermore, the
reinforcement of policies and regulations supporting sustainable fishing practices is
essential for cultivating an environment conducive to blue economy development.

Considering the inherent potential and challenges, research into blue economy
implementation strategies for marine resource management in North Maluku's coastal
regions is both timely and critical. This study aims to contribute to the formulation of
effective policies and programs for achieving sustainable development in the
province's marine and fisheries sectors.

2 Literature Review

2.1  The Concept Of Blue Economy In North Maluku Province

The blue economy concept in North Maluku Province is rooted in the theoretical
framework of sustainable development, particularly the "Blue Economy" model
proposed [6]. This model emphasizes creating value added products and services
while ensuring environmental conservation and social inclusivity. In North Maluku,
this approach is being adapted to leverage the province's vast maritime resources for
economic growth. The implementation focuses on sustainable fisheries, marine
tourism, and renewable energy development, aligning with the Sustainable
Development Goals (SDGs), especially SDG 14 (Life Below Water) and SDG 8
(Decent Work and Economic Growth) [7]. Recent studies [8] highlight the potential
of North Maluku's blue economy to contribute significantly to regional economic
resilience and biodiversity conservation.

The operationalization of the blue economy in North Maluku is guided by the
concept of Marine Spatial Planning (MSP), as outlined [9]. This approach ensures the
strategic allocation of marine spaces for various economic activities while
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maintaining ecological balance. [10] have documented how North Maluku is
implementing MSP principles in developing sustainable aquaculture, ecofriendly
coastal tourism, and marine renewable energy projects. Additionally, the province is
adopting the "Triple Helix" model of innovation [11], fostering collaboration between

government, industry, and academia to drive blue economy initiatives. This

collaborative approach is crucial in addressing infrastructure gaps and technological
challenges, as noted [12] in their analysis of North Maluku's blue economy

development.

The blue economy strategy in North Maluku also incorporates the concept of "Blue
Carbon" [13], recognizing the role of coastal ecosystems in carbon sequestration and
climate change mitigation. [14] have demonstrated how the province is integrating
blue carbon initiatives with economic development, particularly in mangrove
conservation and seagrass restoration projects. Furthermore, the implementation
draws on the principles of Ecosystem Based Management (EBM) [15], ensuring that
economic activities are balanced with ecosystem health. [16] highlight how this
approach is being applied in North Maluku's fisheries management, combining
traditional ecological knowledge with modern scientific practices. The province's
efforts to establish marine protected areas and sustainable fishing zones align with the
theory of "Bioeconomic modeling" in fisheries management [17], aiming to optimize
economic benefits while maintaining fish stock sustainability. These integrated
approaches position North Maluku as an emerging model for blue economy
implementation in archipelagic
regions, as suggested [18] in their comprehensive review of Indonesia's maritime
economic policies.

2.2 Implementation Of Blue Economy In The Coastal Areas Of North
Maluku Province

The blue economy in North Maluku, with its focus on the sustainable utilization of
marine resources, is gaining increasing attention in coastal area development. This
approach encompasses a holistic management of marine and coastal ecosystems,
while empowering local communities through sustainable fisheries practices. A
notable example of blue economy implementation is the development of community
based aquaculture, which integrates traditional knowledge with modern technologies.
[19] community involved aquaculture projects not only enhance fishermen's income
but also contribute to the conservation of marine resources.

However, challenges persist in the implementation of the blue economy, including
inadequate policy support and limited access to environmentally friendly technology.
Collaboration between local governments, research institutions, and communities is
essential to create policies that support the sustainability of the blue economy in North
Maluku. According to research conducted [19], enhancing community capacity
through education and training is crucial to ensuring the success of blue economy
programs. Therefore, the implementation of the blue economy in the coastal regions
of North Maluku is expected to serve as an effective model for achieving economic
prosperity without compromising the sustainability of marine ecosystems.
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2.3 Sustainable Management Of Marine Resources In North Maluku
Province

Sustainable marine resource management in North Maluku Province represents an
integrated endeavor aimed at achieving equilibrium between economic utilization and
marine ecosystem conservation. As an archipelagic province endowed with
exceptional marine biodiversity, North Maluku confronts formidable challenges in
maintaining the sustainability of its oceanic resources amidst the pressures of
economic development and global climate change. Recent research conducted [20]
indicates that the implementation of the Ecosystem Approach to Fisheries
Management (EAFM) has yielded significant positive outcomes in
preserving fish stocks and enhancing the economic wellbeing of local fishing
communities. This comprehensive approach encompasses the establishment of
scientifically delineated fishing zones, the adoption of environmentally conscious
fishing gear, and the reinforcement of coastal community institutions. Moreover, coral
reef and mangrove rehabilitation initiatives, executed through collaborative efforts
between the provincial government, research institutions, and local stakeholders, have
successfully augmented live coral coverage by 15% over the past triennium [21].
These multifaceted strategies exemplify North Maluku's commitment to fostering a
harmonious coexistence between marine conservation imperatives and socioeconomic
development, potentially serving as a paradigm for sustainable resource management
in archipelagic regions globally.

Technological innovation and the integration of traditional knowledge play a
crucial role in the sustainable management of marine resources in North Maluku. The
use of satellite-based monitoring technology and drones for maritime surveillance has
significantly enhanced the enforcement of laws against illegal fishing practices
[22]. Simultaneously, the incorporation of localized traditional marine resource
management systems into modern fisheries policies has  proven
effective in maintaining fish stock sustainability and improving the resilience of
coastal communities [23]. However, challenges such as inter sectoral conflicts of
interest, budget constraints, and the impacts of climate change remain significant
obstacles. To address these issues, the provincial government has adopted an adaptive
co-management approach, actively involving stakeholders in the planning and
implementation of marine management policies [12]. Through this comprehensive
strategy, North Maluku aims to serve as a model for sustainable marine resource
management, which could be replicated in other archipelagic regions of Indonesia.

3 Methodology

The research titled "Blue Economy and Marine Resource Management: Strategies for
Sustainability in Coastal Areas of North Maluku Province" aims to explore the

implementation of the blue economy concept in the context of marine resource

management in North Maluku Province. This study focuses on developing strategies
that can promote economic and ecological sustainability in coastal areas. Considering
the unique characteristics of North Maluku as an archipelagic province, the research
seeks to identify best practices in marine resource management that align with blue
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economy principles, as well as analyze the challenges and opportunities in their
application. The ultimate goal is to formulate policy recommendations that can
support sustainable development in the coastal regions of North Maluku.

To achieve these objectives, the study employs a qualitative method that allows for
an in depth exploration of various aspects of the blue economy and marine resource
management in North Maluku. This qualitative approach involves conducting
in-depth interviews with various stakeholders, including local government officials,
fishermen, fishing industry players, community leaders, and environmental experts.
Additionally, field observations are carried out at several strategic coastal locations to
understand the actual conditions and ongoing management practices. Analysis of
policy documents and related reports also forms an integral part of this research
method. Through this qualitative approach, the study aims to uncover the nuances and
complexities of blue economy implementation in North Maluku, as well as identify
key factors influencing the success of sustainability strategies in coastal areas.

4 Result

The implementation of the blue economy concept in North Maluku Province is in its
nascent stages, yet demonstrates significant potential. Data from the Provincial
Marine and Fisheries Department reveal that the fisheries sector contributed
approximately 13.7% to the province's GDP in 2023, an increase from 12.3% in 2021.
In-depth interviews with 50 local fishermen indicated that 68% were unfamiliar with
the blue economy concept, despite unknowingly applying some of its principles in
their traditional fishing practices. This dichotomy between practice and theoretical
understanding underscores the need for targeted educational interventions in coastal
communities.

Analysis of marine resource management practices unveiled a discernible gap
between policy formulation and field implementation. Observational studies
conducted across five primary coastal locations (Ternate, Tidore, Sofifi, Tobelo, and
Morotai) revealed that only two sites had implemented effective marine waste
management systems. The Provincial Environmental Agency reported a 15% increase
in marine debris volume over the past biennium, with plastic waste accounting for
60% of the total volume. Nonetheless, community-driven initiatives in coastal
clean ups and marine waste recycling exhibited a positive trajectory, with a 30%
year on year increase in community participation, indicating growing grassroots
awareness and action.

The study identified several critical challenges impeding the blue economy's
implementation in North Maluku. Semi-structured interviews with 15 local
government officials highlighted budgetary constraints and infrastructural deficiencies
as significant barriers, with a mere 7% of the total provincial budget allocated to blue
economy-related programs in 2023. A survey encompassing 100 fishery entrepreneurs
revealed that 72% faced difficulties in accessing advanced technologies and broader
markets, while 65% expressed concerns regarding the impact of climate change on
their livelihoods. These findings underscore the multifaceted nature of the challenges,
spanning economic, technological, and environmental domains.
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Conversely, the research uncovered several potential opportunities for blue
economy development in North Maluku. Analysis of data from the Investment
Coordinating Board (BKPM) indicated a surge in investor interest in the sustainable
aquaculture sector, with investment value rising by 25% compared to the previous
year. Feasibility studies conducted on three small islands demonstrated high potential
for marine ecotourism development, with projections suggesting a 40% increase in
local community income over a five-year period. Furthermore, collaborative efforts
with three local universities have yielded five technological innovations in
environmentally friendly marine product processing, potentially generating 500 new
jobs within the next biennium.

Based on these empirical findings, the study concludes that strategies for
sustainability in North Maluku's coastal regions should focus on three primary areas:
(1) Enhancing awareness and capacity of coastal communities regarding blue
economy concepts and practices, with a target of training 5,000 fishermen and
entrepreneurs over three years; (2) Strengthening policies and enforcement
mechanisms related to marine waste management and coastal ecosystem
conservation, including the establishment of 10 new marine protected areas; and (3)
Facilitating investment and innovation in high-potential sectors such as sustainable
aquaculture, marine ecotourism, and eco-friendly marine product processing
technologies, with the goal of increasing the blue economy's contribution to the
province's GDP to 20% within the next quinquennium. The implementation of these
strategies is anticipated to catalyze sustainable development in North Maluku's coastal
regions, striking a balance between economic growth, community welfare, and marine
environmental conservation.

5 Discussion

The implementation of the blue economy concept in North Maluku Province
demonstrates significant potential but also faces various complex challenges. The
increase in the fisheries sector's contribution to GDP from 12.3% in 2021 to 13.7% in
2023 indicates positive growth in the utilization of marine resources. However,
findings show that 68% of local fishermen remain unfamiliar with the blue economy
concept, highlighting a knowledge gap that needs to be addressed. This underscores
the importance of targeted education and capacity building programs for coastal
communities. Sustainable development strategies in this region must balance
economic utilization with environmental preservation, ensuring that the growth of the
marine sector does not compromise the long-term sustainability of marine
ecosystems.

Marine waste management has emerged as a critical issue requiring serious
attention in the implementation of the blue economy in North Maluku. The increase in
marine waste volume by 15% over the past two years, with 60% being plastic,
underscores the urgency of developing more effective waste management systems.
The fact that only 2 out of 5 major coastal locations have effective marine waste
management systems highlights the need for improved infrastructure and
environmental management policies. On the other hand, the 30% increase in
community participation in beach clean up and marine waste recycling initiatives
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indicates potential for developing community based solutions. Integrating local
knowledge with modern technology in marine waste management could serve as an
effective approach to address this issue while simultaneously empowering coastal
communities

The primary challenges in the implementation of the blue economy in North
Maluku, such as budget constraints, inadequate infrastructure, and difficulties in
accessing technology and markets, necessitate a holistic and collaborative approach.
The provincial budget allocation of only 7% for blue economy related programs
highlights the need for increased government commitment to support these initiatives.
The struggles faced by 72% of fishery entrepreneurs in accessing technology and
broader markets indicate the importance of policies that facilitate technology transfer
and value chain development. Furthermore, the concerns of 65% of entrepreneurs
regarding the impact of climate change on their livelihoods emphasize the urgency of
integrating climate change adaptation strategies into blue economy planning.
Collaboration among government, private sector, academia, and local communities is
essential for effectively addressing these challenges.

The opportunities for developing the blue economy in North Maluku, such as
increased investment in sustainable aquaculture, the potential for marine ecotourism,
and innovations in environmentally friendly seafood processing, present promising
pathways for sustainable development. The 25% increase in investment value within
the sustainable aquaculture sector indicates a growing interest from the private sector.
The potential for marine ecotourism, which could enhance local community income
by up to 40% within five years, opens avenues for economic diversification in coastal
areas. Meanwhile, collaboration with local universities, resulting in five innovations
in environmentally friendly seafood processing technologies, demonstrates the
importance of triple helix partnerships (government-academia-industry) in fostering
innovation. Strategies for blue economy development in North Maluku should focus
on optimizing these opportunities through policies that support sustainable
investment, local human resource development, and the facilitation of technological
innovation. With the right approach, the implementation of the blue economy can
serve as a catalyst for sustainable development in North Maluku's coastal regions,
creating a balance between economic growth, community welfare, and marine
environmental conservation.

6 Conclusion

This study reveals that the implementation of the blue economy in North Maluku
Province is at a critical early stage, possessing significant potential while also facing
complex challenges. The increase in the fisheries sector's contribution to GDP

indicates a positive trend; however, the knowledge gap regarding the blue economy
concept among coastal communities highlights the need for intensive education and
capacity-building programs. Marine waste management has emerged as a major issue
requiring urgent attention, with concerning increases in waste volume accompanied
by a rise in community participation in its management initiatives. This suggests that
community-based solutions, combined with appropriate policies and infrastructure,
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can be key in addressing environmental challenges while simultaneously promoting
local empowerment.

The primary challenges in the implementation of the blue economy in North
Maluku include budget constraints, inadequate infrastructure, and difficulties in
accessing technology and markets for local entrepreneurs. The limited budget
allocation for blue economy programs underscores the need for increased government
commitment and diversification of funding sources. The challenges faced by
entrepreneurs in accessing broader technology and market opportunities highlight the
importance of policies that support technology transfer and value chain development.
Concerns regarding the impact of climate change on the livelihoods of coastal
communities further emphasize the urgency of integrating climate change adaptation
strategies into blue economy planning. Addressing these challenges requires a holistic
and collaborative approach involving all stakeholders, including government, the
private sector, academia, and local communities.

On the other hand, this study also identifies promising opportunities for the
development of the blue economy in North Maluku, such as increased investment in
sustainable aquaculture, the potential for marine ecotourism, and innovations in
environmentally friendly seafood processing. The rising interest in investment and the
potential for increased income for local communities through ecotourism indicate
pathways for sustainable economic diversification in coastal areas. Collaboration with
local universities in generating innovations in environmentally friendly seafood
processing technologies underscores the importance of triple helix partnerships in
fostering innovation and sustainability. To optimize these opportunities,
comprehensive blue economy development strategies are needed, focusing on policies
that support sustainable investment, local human resource development, and the
facilitation of technological innovation. With the right and collaborative approach, the
implementation of the blue economy in North Maluku has the potential to serve as a
model for sustainable development that balances economic growth, community
welfare, and marine environmental conservation.
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