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Marine Spatial Planning (MSP) is increasingly recognized as a strategic approach
to balance economic development, biodiversity conservation, and social equity
in ocean governance. However, implementation across the Asia-Pacific remains
uneven, shaped by divergent political priorities, institutional capacities, and
planning cultures. This systematic review analyzes 57 peer-reviewed
publications to examine the drivers and enabling conditions of MSP in the
region, categorizing 13 factors into four themes: plan attributes, institutional
context, participation, and integration. Findings reveal marked regional contrasts.
In many Asian countries, MSP is primarily driven by economic imperatives—such
as maritime transport and industrial development—while ecological and socio-
cultural objectives receive comparatively less attention. In contrast, Oceania
demonstrates more integrated and participatory approaches, emphasizing
sustainability, traditional knowledge, and community engagement. Progress
has been noted in the development of adaptive planning frameworks and legal
foundations; however, persistent gaps remain in data infrastructure, human and
financial capacity, and inclusive stakeholder engagement. Integration emerged
as the weakest enabling condition, with widespread deficiencies in
intergovernmental coordination, land—sea connectivity, and cross-sectoral
policy alignment. To strengthen MSP implementation, the review highlights the
need to operationalize ecosystem-based management (EBM), embed ecological
thresholds in spatial planning, institutionalize inclusive participation, and
promote regional cooperation. Lessons from the Asia-Pacific offer broader
relevance, contributing to global efforts to achieve Sustainable Development
Goal 14 and the Post-2020 Global Biodiversity Framework. Advancing
these actions is essential for fostering sustainable, inclusive, and resilient
ocean governance.
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1 Introduction

Oceans and coastal areas are increasingly contested spaces
where economic, ecological, and socio-cultural interests converge.
Accelerating urbanization, industrial development, climate change,
and biodiversity loss—combined with the rapid expansion of
maritime industries—have intensified pressures on marine
ecosystems, particularly in the Asia-Pacific region, which hosts
some of the world’s most biodiverse and densely populated
coastlines (UNEP, 2020; IPBES, 2019).

Marine Spatial Planning (MSP) has emerged as a globally
recognized governance tool for coordinating human activities and
promoting sustainable ocean use through an ecosystem-based
approach (Ehler and Douvere, 2009; Jay et al., 2013). By
integrating ecological, economic, and social objectives, MSP
provides a structured framework to reduce sectoral conflicts and
guide long-term ocean management (Katsanevakis et al, 2011).
Over the past two decades, more than 100 countries have initiated
MSP processes to meet conservation goals, enable sustainable blue
economy development, and advance global commitments such as
SDG 14 (IOC-UNESCO, 2022; Ehler, 2021).

Despite this progress, implementation remains uneven,
particularly in the Asia-Pacific, where MSP is shaped by diverse
governance systems, development priorities, and institutional
capacities (Gacutan et al, 2022; Dominguez-Tejo et al., 2016).
Subregional contrasts are pronounced: while some countries
prioritize industrial growth and resource extraction, others
emphasize biodiversity protection, cultural heritage, and
participatory governance (Dominguez-Tejo and Metternicht,
2018; Peart, 2019). Persistent barriers—such as fragmented legal
frameworks, weak land-sea integration, limited technical capacity,
and inadequate stakeholder engagement—continue to undermine
planning effectiveness (Teng et al., 2021; Giffin et al,, 2021).

Although the global MSP literature is expanding, region-specific
and comparative analyses remain scarce, particularly regarding the
drivers that motivate MSP adoption and the enabling conditions
that determine its success (Zuercher et al., 2022a; Foley et al., 2010).
Understanding these factors is critical for improving MSP design,
promoting equity, and enhancing the resilience of marine
governance systems.

This study addresses these gaps through a systematic review of
57 peer-reviewed publications on MSP in the Asia-Pacific. It has
two main objectives: (1) to identify and analyze the key drivers
influencing MSP adoption across countries and subregions, and (2)
to examine enabling conditions that support or hinder
implementation. The findings reveal regional patterns, persistent
challenges, and strategic entry points for advancing inclusive,
ecosystem-based MSP. While focused on the Asia-Pacific, lessons
drawn from this analysis carry global relevance, offering insights for
other regions facing similar governance and ecological challenges.

2 Methods

This study applied a systematic review to examine MSP
development in the Asia-Pacific, following four steps: (1) defining
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objectives and research questions; (2) developing a search protocol;
(3) applying inclusion criteria; and (4) conducting content analysis
and synthesis (Elrick-Barr et al., 2022; McLeod et al., 2021; Ferro-
Azcona et al, 2019; Pittman and Armitage, 2016). Research
objectives and guiding questions are presented in Table 1. The
review was also partly informed by insights from the project
“Marine Spatial Planning: Application to Local Practices”
(Satumanatpan et al,, 2023), which supported the initial scoping
and development of the thematic framework.

2.1 Systematic review process

The review focused primarily on peer-reviewed literature from
the Scopus database, covering the period 2003-2023. To
complement the Scopus results, additional MSP-relevant sources
were identified through the MSP Global platform, the European
Commission, and UNESCQO’s MSP database.

Search terms included combinations of “Mari*” (to capture
both “marine” and “maritime”) with “spatial,” “functional,”
“planning,” “zoning,” “MSP,” and “MFZ.” Searches were limited
to article titles, abstracts, and keywords. Duplicate and irrelevant
documents were excluded using predefined criteria.

The search yielded 2,327 publications, which were categorized
by publication type, year, and geographical focus (Figure 1). A total
of 57 relevant papers addressing MSP implementation in the Asia-
Pacific were selected for detailed analysis (see Supplement 1).

Geographical coverage included 20 countries: China, Taiwan,
Indonesia, Israel, Bangladesh, Pakistan, Malaysia, India, Saudi
Arabia, the Philippines, Vietnam, Thailand, Australia, New
Zealand, Fiji, French Polynesia, Solomon Islands, Papua New
Guinea, New Caledonia, and Timor-Leste. The study focused on
MSP within national jurisdictions, excluding high seas and areas
beyond national jurisdiction such as the Weddell Sea
and Antarctica.

The selected literature was analyzed to assess (i) the current
status of MSP implementation in each country, (ii) MSP drivers,
and (iii) enabling conditions that influence effectiveness.

TABLE 1 Objectives and research questions.

Objectives Research Questions

« How MSP-related publications evolved in terms of quantity,

1. MSP journal distribution, publication types, geographic focus, and
Overview what is the current status of MSP implementation in the
Asia-Pacific region?
» What are the primary drivers of MSP in the Asia-Pacific
2. MSpP . . .
. region, and how do these drivers vary between Asia and
Drivers N
Oceania?
3. MSP » What are the enabling conditions for effective MSP,
Enabling particularly in the Asia-Pacific region, and how are these
Conditions conditions influenced by national or regional characteristics?
4. MSP
Futare « What are the challenges for Asia-Pacific countries to
utur
i their MSP perf 2
Challenges improve their performances
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Searching in Scopus
n=2327
Analyzing for MSP overview

SEARCH

Screening by using the Inclusion Criteria

n=364

SCREEN

REN

Only included Asia-
Pacific study sites

|

* Abstract: Available

* Full paper: Accessible

* Language: English

* Document types: Peer-reviewed
article

« Title consists of: MSP/MFZ or
Marine/Maritime spatial planning or
Marine functional zoning

* Study site: Cleary mentioned

MSP enabling conditions

ANALYZE

Analyzing for MSP status, MSP drivers, and

FIGURE 1
The process of systematic review.

2.2 MSP drivers

MSP drivers were classified into five categories—environmental
(marine conservation concerns, marine pollution, and climate
change), sociological (conflict among human uses, social &
cultural values, social well-beings, equity & justice, and
population growth), economic (economic growth concerns,
sustainable uses, and new & emerging human uses), institutional
and political (need more integrated approach and transboundary-
planning advantage), as well as others (research purposes)—
covering a total of 17 drivers. This framework was adapted from
Zuercher et al. (2022a); Ehler (2021), and UNESCO/European
Commission (2021), with adjustments based on themes identified
through the literature review.

2.3 MSP enabling conditions

Thirteen enabling conditions were identified and classified into
four categories following Ehler and Douvere (2009) and Zuercher
et al. (2022b): (1) plan attributes, (2) institutional context, (3)
participation, and (4) integration. These conditions formed the
basis for analyzing how various factors contribute to or hinder MSP
success across the region (Table 2).

3 Results

This section is organized into three main sub-sections: (1) an
overview of MSP; (2) an analysis of MSP drivers; and (3) a
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discussion of enabling conditions, including plan attributes,
institutional context, participation, and integration.

3.1 MSP overview

A total of 2,327 MSP-related papers were retrieved from Scopus
between 2003 and 2023 (last accessed: July 2023), revealing a
consistent upward trend in publications. Research output peaked
in 2022 with 414 articles. Most documents were research articles
(78.2%), followed by conference papers (6.8%), book chapters
(6.5%), and others (8.5%).

The most frequently represented journals were Marine Policy
(13.1%), Ocean and Coastal Management (7.5%), and Frontiers in
Marine Science (5.1%). Other contributing journals included
Sustainability, ICES Journal of Marine Science, Science of the Total
Environment, Marine Pollution Bulletin, Biological Conservation,
Journal of Environmental Management, and Marine Ecology
Progress Series.

In terms of geographic focus, 63% of publications addressed
MSP issues in Europe (n=229), followed by the Americas (19%,
n=68), Asia (13%, n=47), Africa (7%, n=24), and Oceania (4%,
n=14). Several studies included multiple regions, resulting in
duplicated counts.

Europe dominates global MSP literature, reflecting its early and
extensive adoption of MSP across territorial waters and exclusive
economic zones (EEZs). In the Asia-Pacific region, 30 of the 57
selected papers (52.6%) focused on China and Australia—countries
with the most advanced MSP initiatives in the region. The
underrepresentation of other countries, such as Japan and South
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TABLE 2 MSP enabling conditions and brief descriptions.

Group Enabling condition

Plan Attributes Adaptability

Data & Analytical tools

Plan Design

10.3389/fmars.2025.1659088

Brief description

Plan is adaptable to future changes (e.g., climate change, new and emerging human
uses, natural disasters) and has an adaptive process meant to facilitate ongoing
updates, including the process of monitoring, evaluation, and revision of the MSP
plan.

Supports by various types of data for plan development (e.g. human use data,
ecological services, cumulative impacts) and the application of tools (software) that are
essential for the analysis that enhance the process of decision-making (e.g. trade-offs
analysis)

The design of the MSP plan, whether composed of clear objectives, ecosystem-based,
well-balanced in terms of ecological/social/economic goals, flexible, or poorly designed
to cope with changes of situation, spatial coordination

Inclusion of Traditional Knowledge

Institutional Context Legislation & Enforcement

The acknowledgement and inclusion of traditional knowledge in the plan design
process and plan development

Law, policy, and national framework/strategy at different levels that will support the
MSP plan development and implementation, including the enforcement of rules and
policies related to the plan

Authority & Capacity

Whether there is an authority that’s responsible for MSP plan development and
implementation or not, which includes their resources (experts) and capacity (their
understanding, awareness, skills, especially the communication skills, and their
willingness and commitment to execute their tasks)

Human & Financial Resources

The workforce or the working capacity of the government agencies, as well as the
funds/budget received either from the central government or external sources (e.g.,
donations, grants, etc.)

Stakeholder engagement and participation in the MSP process (along the plan
development and in decision-making process), including the activities (e.g., training,

Participation Stakeholder Engagement & Empowerment K K . N
P 538 P workshops, or educational sessions) to empower and increase the stakeholders
understanding, awareness, and knowledge of the MSP plan and implementation
Inclusion of partnerships, whether cross-border partnerships or partnerships from the
Partnerships . P . p . . . P prorp P
private sector (e.g., institutions, oil/gas companies)
The context of the MSP process includes diverse stakeholders, during the development
Transparency MSP plan, decision-making, and sharing information with the public. All the
processes were opened to all eyes, genuinely and transparently.
i The coordination and collaboration between different levels of government, and
Intergovernmental Integration L L ) .
whether they exist in harmony or conflicting situations.
The acknowledgment of transboundary issues and engagement in transbounda
. Land-sea Interaction L. & X ry . 528 . . Ty
Integration coordination (especially the land-sea interaction, cross-border interaction)

Policy Integration

Whether there is a policy that addresses the interests and concerns across ocean use
sectors, integrating a wide range of ocean and coastal uses and concerns (e.g.,
environmental, economic, and social concerns)

Korea, is likely due to limited availability of English-language
publications in global databases.

Focusing on MSP implementation in the Asia-Pacific, we found
that most countries applied MSP within their territorial seas (43%)
and EEZs (41%), while only 16% addressed transboundary areas.
MSP progress varied considerably across the region: 23.5% of
countries had not yet initiated MSP (e.g., Israel, certain districts
in Indonesia, such as South Konawe District and Kaledupa Island in
Sulawesi, and the southern part of Taiwan), while 9.8% (e.g.,
Pakistan and India) were in early planning stages. Some
countries, such as China, Australia, and French Polynesia, had
already entered the revision phase (19.6%).
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3.2 MSP drivers

Content analysis revealed that economic drivers were the most
frequently cited motivations for MSP implementation in the Asia-
Pacific (38.6%), including economic growth (24.1%), sustainable
use (10.3%), and new marine uses such as offshore aquaculture and
energy (4.1%). (see Figure 2). Environmental drivers followed
closely (35.2%), led by marine conservation (28.3%), with
sociological drivers (22.8%) emphasizing user conflict and
population pressures. Institutional, political, and research-related
drivers were rarely mentioned (2.8% and <1%, respectively) (Wang
et al., 2022a; Gacutan et al., 2022).
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Category Asia-Pacific Asia Oceania MSP Drivers
2 9 28.3%
Marine Conservation Concerns 24.5%
40.0%
. 45.7%
Environmental . . .
5 35.2% 31.8% Marine Pollution
Drivers
Climate Changeg)
Conflict Among Human Uses
) ) Social & Cultural Values
Sociological
Drivers . . . .
Social Well-Beings, Equity & Justice
22.8% 24.5%
17.1% )
Population Growth
Economic Growth Concerns =%
14.3%
Economic % 40.0% .
. 386 34.3% Sustainable Uses b
Drivers 200%
New & Emerging Human Uses
o Need More Integrated Approachg! 4%
Institutional & ’
Political Drivers . ’
Transboundary-Planning Advantage g s,
2.8% 3.6% o
— — 0.0%
10.7%
Others ) Research Purposes
0.7% 0.0% 2.9% 2.9%

FIGURE 2
MSP drivers in Asia, Oceania, and the Asia-Pacific region.

Subregional comparisons showed a stark contrast. In Asia, MSP
is predominantly motivated by economic growth (27.3%), with
limited attention to climate change (1.8%), integrated approach
(1.8%), transboundary-planning advantage (1.8% as referred to
benefit from developing MSP between cities, provinces, and
countries by Ma et al., 2023), equity (0.9%), and no references to
socio-cultural or research-based drivers.

In contrast, Oceania emphasizes marine conservation (40%) and
sustainable use (20%), particularly in countries such as Australia, New
Zealand, and Pacific Island nations where marine spaces are deeply
embedded in cultural identity and local livelihoods (Dominguez-Tejo
and Metternicht, 2018; Jarvis et al., 2015; Giffin et al., 2021).

MSP initiatives in Asia often focus on industrial development—
transportation, fisheries, and tourism—reflecting growth-centered
planning priorities (Ullah et al., 2021; Mannan et al., 2020).
Meanwhile, Oceania’s more integrated approach uses MSP to
balance conservation with socio-cultural preservation and long-
term sustainability (Peart, 2019; Giffin et al., 2021).

3.3 MSP enabling conditions

This study categorizes 13 enabling conditions into four thematic
groups: (1) plan attributes, (2) institutional context, (3)
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n-frequency = 145, n-paper = 57

participation, and (4) integration, following Ehler and Douvere
(2009) and Zuercher et al. (2022b). Each condition influences the
effectiveness of MSP—either as a positive contribution or as a
barrier requiring attention. The results assess how often each
condition is cited in the literature, distinguishing between
enabling and hindering factors. Importantly, frequency does not
imply relative importance; all identified conditions are essential for
effective MSP.

Among the four groups, plan attributes accounted for 36.6% of
mentions, followed by institutional context (33.9%), participation
(18.2%), and integration (11.4%). Except for integration, all groups
had more positive than negative references (Figure 3).

3.3.1 Plan attributes

This group includes four enabling conditions: adaptability, data
and analytical tools, plan design, and inclusion of traditional
knowledge. Overall, this group showed a nearly balanced
distribution of positive (55%) and negative (45%) mentions (Figure 3).

3.3.1.1 Adaptability

Approximately 61% of the reviewed literature identified
adaptability as a positive contributing factor. For instance, Saudi
Arabia’s Red Sea Project integrated climate resilience considerations
into its planning framework (Chalastani et al., 2020). Several studies
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Overall Individual Mention (%)| Group Mention (%)
Group MSP Enabling Condition o o
Mention (%) Positive | Negative | Positive | Negative
Adaptability 12.5% 61% 39%
g
2 & | Data & Analytical tools 12.2% 51% 49%
g <
0,
= & | Plan Design 9.5% 40% 60% 35% 45%
~
Inclusion of Traditional Knowledge 2.4% 100% 0%
e
= & | Legislation & Enforcement 17.9% 58% 42%
=) |
g 9 | 54%
3 = | Authority & Capacity ‘ L 62% 38% onre
= M =
Z & - 46%
™ & | Human & Financial Resources 13.3% 8% 92% l
) I
g Stakeholder Engagement & Empowerment - 12.5% 41% 59%
S .
E s Partnerships ‘- 3.8% 93% 7% Slkal 43%
=2
<
A Transparency ‘I 1.9% 86% 14% l
Intergovernmental Integration 5.7% 24% 76%
g . g g ‘- ’ ° ° 81%
R
& < | Land-sea Interaction . 3.5% 8% 92%
&=
| = 19%
= Policy Integration ‘l 2.2% 25% 75% ’
n-frequency =369, n-paper =57
FIGURE 3

Enabling conditions in the Asia-Pacific region.

highlighted successful examples of adaptive planning, including
MSP initiatives in Fiji, the Solomon Islands, and Papua New
Guinea, where climate change impacts were explicitly addressed
(Giffin et al., 2021). Similarly, the Great Barrier Reef Marine Park in
Australia applied a precautionary approach by incorporating future
economic projections into the periodic evaluation and revision of its
spatial plan (Gacutan et al., 2022; Dominguez-Tejo et al,, 2016).
However, 39% of the literature highlighted concerns regarding
the limited adaptability of MSP plans. In particular, China’s MSP was
frequently cited as lacking a clear strategy to address climate change
and a mechanism for integrating emerging issues into its
management framework. Many studies emphasized the urgent need
for adaptive management to respond to future changes (Teng et al,
2021; Yuand Li, 2020; Yu et al.,, 2020). Additionally, practical systems
for monitoring and evaluation were found to be underdeveloped
(Fang et al,, 2011; Ullah et al., 2017; Fu et al., 2021; Wen et al., 2022;
Wang et al, 2022b). Fang et al. (2011) noted that performance
monitoring for Marine Functional Zoning (MFZ) was often
overlooked in practice, with revisions driven primarily by rapid
economic growth rather than adaptive planning. Teng et al. (2021)
further observed that updates to China’s National MFZ are
excessively delayed, underscoring the need for more timely revisions.

Frontiers in Marine Science

3.3.1.2 Data and analytical tools

Data and analytical tools are widely recognized as critical
contributors to successful MSP implementation worldwide.
However, in the Asia-Pacific region, many countries are still in
the early stages of technological advancement, and positive
references to data and tool usage accounted for 51% of the
literature. Some notable exceptions were found in island nations,
where MSP development benefited from access to reliable data and
decision-support tools. For instance, the Cham Islands and the Trao
Reef Locally Managed Marine Area (LMMA) in Vietnam employed
participatory mapping, 3D modeling, biodiversity surveys, ArcGIS,
and MARXAN during plan development (Giffin et al., 2021).
Similarly, Australia’s Great Barrier Reef Marine Park was
developed using the best available biophysical and socio-
economic data (Kenchington and Day, 2011). The integration of
standardized datasets enabled the incorporation of diverse forms of
knowledge, including social values and traditional marine resource
uses, through tools such as ArcGIS Pro and Social Network
Visualizer (Dominguez-Tejo et al., 2016; Gacutan et al., 2022).

In Indonesia, the National MSP process emphasized the
establishment of a centralized MSP database supported by a
Spatial Decision Support System (SDSS). This effort was
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reinforced by a national spatial data infrastructure, legally
formalized through Presidential Decree No. 85/2007 and updated
in Decree No. 27/2014, providing a strong foundation for MSP
implementation (Sutrisno et al., 2018).

Despite these advancements, 49% of the literature cited
deficiencies in data availability and analytical capacity. Countries
in the early stages of MSP development continue to face major
challenges. For example, the China-Pakistan Economic Corridor
(CPEC) initiative in Pakistan highlighted the lack of baseline data
and supporting technology necessary for MSP formulation (Ullah
et al,, 2017, 2021). In Bangladesh, insufficient data prevented the
simulation of a comprehensive MSP database for the Bay of Bengal
(Roy et al., 2022). Similarly, Thailand’s MSP process was hindered
by fragmented and inconsistent data, limiting national-level
planning (Gacutan et al., 2022).

3.3.1.3 Plan design

In the Asia-Pacific region, only 40% of the literature reviewed
cited plan design as a positive contributing factor. One notable
example is the Marine Functional Zoning (MFZ) in Xiamen, China,
which was initially aligned with economic and social development
goals. Through two rounds of revisions, the plan evolved to
prioritize conservation, prohibiting industrial activities that
conflicted with ecological objectives. Additionally, the marine
protected area (MPA) in Xiamen is required to meet China’s
first-class National Seawater Quality Standards (Fang et al., 2021).
Another exemplary case is the Great Barrier Reef Marine Park in
Australia, which applied an ecosystem-based approach that
integrates environmental, social, and economic considerations
with clearly defined objectives and operational principles. The
plan’s design supports both feasibility and adaptability by
monitoring external threats and pressures beyond MSP
boundaries (Dominguez-Tejo et al., 2016; Kenchington and Day,
2011). While a well-designed MSP plan is essential, it does not
guarantee successful outcomes due to various externalities and
implementation challenges. Factors such as climate change
(Zuercher et al.,, 2022b), data and monitoring issues (Flynn et al.,
2023), human dimensions (Zuercher et al., 2022b; Charles and
Wilson, 2009), enforcement (Wen et al., 2022), and the need for
adaptive management (Reimer et al., 2023) play significant roles in
determining the effectiveness of MSP. Addressing these challenges
through comprehensive and adaptive approaches can help improve
the outcomes of MSP initiatives.

However, 60% of the literature expressed concerns over
inadequate or unbalanced plan design. In many Asian contexts,
MSP initiatives tend to be heavily influenced by economic priorities.
For instance, in Indonesia’s Karimunjawa National Park, zoning
regulations were frequently adjusted to accommodate tourism, a
major source of local income. This flexibility in favor of economic
gain has resulted in significant damage to coral reefs and mangrove
forests (Ramadhan et al., 2022). Similarly, in Wenzhou, China, the
MFZ lacked effective coordination between marine uses and the
area’s ecological carrying capacity. This resulted in overlapping
zones and conflicts between development goals and marine
sustainability (Ma et al., 2022; Yu et al,, 2020). Furthermore, the
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MFZ framework has been criticized for its rigidity in adapting to
emerging sectors such as offshore wind and ocean energy, limiting
its responsiveness to evolving priorities (Yu et al., 2020).

3.3.1.4 Inclusion of traditional knowledge

Traditional knowledge was positively recognized in 100% of
relevant cases, particularly in Oceania, yet remains absent from
MSP planning across Asia.

Inclusion of traditional knowledge is increasingly acknowledged
as a critical component in effective MSP design, especially in regions
where communities maintain a close relationship with the marine
environment. In island nations, this enabling condition received
unanimous support in the literature. For instance, on Kaledupa
Island in Sulawesi, Indonesia, local ecological knowledge was
integrated into spatial planning (Szuster and Albasri, 2010).
Similarly, the Sea Change Tai Timu Tai Pari plan for New
Zealand’s Hauraki Gulf incorporated Matauranga Maori—
Indigenous knowledge systems—into the planning framework
(Peart, 2019; Jarvis et al., 2015). Australia’s Great Barrier Reef
Marine Park also integrated information from Aboriginal
communities to support cultural and environmental stewardship
(Dominguez-Tejo et al., 2016).

3.3.2 Institutional context

The results revealed a relatively balanced perception of
institutional context, with 54% of mentions categorized as
positive and 46% as negative. This group of enabling conditions
comprised three key components: legislation and enforcement
(17.9%), authority and capacity (12.7%), and human and financial
resources (3.3%). While some progress has been made in
establishing legal frameworks and building institutional capacity,
the findings highlight ongoing challenges in governance structure,
technical expertise, and resource availability across the region.

3.3.2.1 Legislation and enforcement

In the Asia-Pacific region, 58% of the literature viewed this
factor positively, highlighting its significant contribution to
successful MSP implementation. One prominent example is
China’s national Marine Functional Zoning (MFZ), which is
grounded in strong legal foundations such as the Law of the
People’s Republic of China on the Administration of the Use of Sea
Areas. These legal instruments provide consistency and
enforceability across coastal provinces, establishing MFZ as the
national standard for regulating fisheries, transport, and industrial
uses (Fang et al., 2021; Teng et al.,, 2021; Yu et al., 2020; Lin, 2023).
Similarly, Australia’s Great Barrier Reef Marine Park is governed
under a robust and well-defined legislative framework—the
GBRMP Act—which supports ecosystem-based and integrated
management across marine activities (Gacutan et al., 2022;
Kenchington and Day, 2011).

However, 42% of the literature pointed to challenges in
countries still at early stages of MSP development. Many lack
clear, comprehensive legislation to guide MSP implementation.
For example, the China-Pakistan Economic Corridor (CPEC)
initiative revealed that Pakistan lacks coherent maritime policies
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to support coastal and marine area protection or sea-use planning
(Ullah et al., 2017, 2021) Similarly, in Bangladesh, the absence of a
national MSP framework has hindered progress in sustainably
managing the Bay of Bengal, a region in urgent need of
coordinated marine governance (Mannan et al., 2020).
Fragmented and overlapping legal systems further exacerbate
these issues (Saha and Alam, 2018).

These legislative gaps often lead to unclear mandates and
limited institutional capacity. For instance, Thailand continues to
face challenges due to the absence of a formal lead agency to
coordinate MSP efforts (Gacutan et al., 2022; Zhang et al., 2022). In
Pakistan, deficiencies in management capacity—ranging from
limited scientific expertise to inadequate access to technology—
also hamper effective MSP implementation (Ullah et al, 2021).
Collectively, these weaknesses significantly obstruct the
development and operationalization of MSP across the region.

While formal legislation is a common and often effective means
of securing government commitment to MSP, it is not the only
pathway. In several countries, progress has been achieved through
alternative mechanisms, especially in the absence of dedicated MSP
laws. These include leveraging existing sectoral legislation (Olsen
et al,, 2014), fostering stakeholder engagement (Wen et al., 2022;
McGee et al.,, 2022), securing financial support (Hadjimitsis et al.,
2015), demonstrating political will (Olsen et al., 2014; Wen et al,,
2022; Reimer et al,, 2023), and adopting collaborative governance
models (Littaye et al., 2016). Such strategies can support
institutional continuity and promote effective implementation,
complementing formal legislative efforts where they exist—or
providing viable alternatives where they do not.

3.3.2.2 Authority and capacity

Approximately 62% of the reviewed literature identified
this factor as a positive contributor to MSP progress in several
countries across the Asia-Pacific. For instance, China’s centralized
governance structure has facilitated the coordination of its MFZ
system through designated agencies at both national and provincial
levels. Australia similarly demonstrated strong institutional
capacity, with the Great Barrier Reef Marine Park Authority
(GBRMPA) effectively overseeing multi-sectoral planning and
monitoring (Fang et al,, 2021; Kenchington and Day, 2011).
Additionally, Saudi Arabia’s Red Sea Project employed
interdisciplinary teams—including marine scientists, planners,
and policy experts—to develop its MSP in line with national
coastal development goals (Chalastani et al., 2020).

Despite these positive cases, 38% of the literature reported
critical shortcomings in authority and capacity, particularly in
countries with fragmented institutional structures or a lack of
dedicated MSP agencies. In Thailand, for example, no formal lead
agency has been assigned to drive the MSP process, resulting in
weak coordination across ministries and jurisdictional overlaps
(Gacutan et al, 2022; Zhang et al., 2022). Similarly, Pakistan
continues to face significant barriers due to limited institutional
experience, technical expertise, and inter-agency cooperation (Ullah
et al.,, 2017, 2021).
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3.3.2.3 Human and financial resources

This enabling condition relates to the availability of adequate
staffing, technical expertise, and financial support necessary to plan,
implement, and sustain MSP initiatives. It received the lowest
percentage of positive mentions among institutional factors—only
8%—while 92% of the literature cited it as a major limitation across
the Asia-Pacific region. One of the few positive examples comes
from Israel's MSP in the Mediterranean Sea, where substantial
support from a philanthropic foundation enabled a well-funded and
technically sound planning process (Portman, 2015).

Many countries lack dedicated funding mechanisms for MSP,
relying heavily on short-term donor support or project-based
financing. For example, national-level MSP initiatives in Pakistan,
Bangladesh, Taiwan, and Thailand often face chronic
underfunding, which undermines their ability to establish
technical teams, conduct stakeholder engagement, or develop
spatial data infrastructure (Liu et al., 2011; Wen et al., 2022; Ullah
et al,, 2021; Roy et al., 2022; Gacutan et al., 2022).

Human resource constraints are equally significant. Limited
numbers of trained planners, marine scientists, and GIS specialists
have been reported across developing nations in the region.
Without long-term investment in professional development and
institutional staffing, the implementation of MSP remains
fragmented and reactive rather than strategic.

In contrast, a few countries have made progress. Indonesia, for
instance, established a national MSP program supported by
technical experts and a legal framework for spatial data
management (Sutrisno et al, 2018). Yet, even in these cases,
sustained financial and human resource support is essential for
maintaining momentum and ensuring plan revision, monitoring,
and enforcement over time.

3.3.3 Participation

Participation is a critical enabling condition that encompasses
stakeholder engagement, empowerment, partnerships, and
transparency throughout the MSP process. In the Asia-Pacific
literature, this category accounted for 18.2% of total mentions,
with a relatively balanced perception—57% positive and
43% negative.

Effective participation contributes to the legitimacy, equity, and
resilience of marine planning efforts. It includes not only formal
consultation but also meaningful involvement of coastal
communities, indigenous peoples, and marginalized groups in
decision-making.

The following sections explore three core components of
participation as identified in the literature: stakeholder
engagement and empowerment, partnerships, and transparency.

3.3.3.1 Stakeholder engagement and empowerment
Stakeholder engagement and empowerment refer to the active
inclusion of diverse actors—such as local communities, fishers,
Indigenous peoples, private sector representatives, and civil
society organizations—in all phases of the MSP process. While
this enabling condition was positively mentioned in 41% of the
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reviewed literature, the remaining 59% identified challenges in
ensuring meaningful and inclusive participation.

Positive examples of stakeholder engagement were particularly
evident in Pacific Island nations and countries with strong
community-based traditions. In Fiji, New Zealand, and Indonesia,
participatory approaches were central to MSP processes. For instance,
New Zealand’s Hauraki Gulf initiative (Sea Change — Tai Timu Tai
Pari) integrated Maori perspectives through co-governance and
culturally appropriate engagement mechanisms (Peart, 2019). Jarvis
et al. (2015) further demonstrated that citizen science can contribute
valuable environmental insights while enhancing public engagement
by enabling communities to share observations and participate
meaningfully in planning. In Vietnam, participatory mapping and
stakeholder forums actively involved coastal communities in MSP
development (Giffin et al, 2021). Similarly, the Coral Triangle
Initiative on Coral Reefs, Fisheries, and Food Security (CTI-CFF)
prioritized inclusive engagement by bringing diverse stakeholders
into the process while addressing challenges related to language
barriers and differing institutional capacities through targeted
training and capacity-building efforts (Kull et al., 2021).

However, in many cases—especially in centralized governance
systems such as China and Saudi Arabia—stakeholder involvement
was limited. Participation was often restricted to consultation
stages, with little influence on decision-making. For example,
China’s MFZ process and the Red Sea Project in Saudi Arabia
were both criticized for top-down planning approaches that
excluded local voices (Teng et al., 2021; Chalastani et al., 2020).

3.3.3.2 Partnerships

Partnership was highly regarded, receiving 93% positive
mentions in the reviewed literature, indicating its strong
contribution to effective MSP implementation.

Several case studies illustrate the importance of partnerships in
advancing MSP goals. In Israel, MSP in the Mediterranean Sea was
largely supported by philanthropic foundations and public-private
stakeholders with interests in natural gas exploration (Portman, 2015).
In China, the MFZ in Xiamen benefited from close collaboration with
local scientific institutions, including Xiamen University and the Third
Institute of Oceanography under the State Oceanic Administration.
These partnerships provided critical scientific and technical expertise
for plan development (Fang et al, 2021). Similarly, New Zealand’s
Hauraki Gulf project was supported by the Environmental Defense
Society, a not-for-profit organization that contributed to stakeholder
engagement and policy analysis (Peart, 2019).

Despite the overwhelmingly positive assessment, 7% of the
literature highlighted shortcomings in certain cases—particularly
some MFZ initiatives in China—where partnerships were perceived
as insufficient or lacking a broader scope for fostering collaboration
and cross-jurisdictional cooperation (Yang et al., 2022).

3.3.3.3 Transparency

In the reviewed literature, 86% of mentions highlighted
transparency as a positive element that enhanced legitimacy,
stakeholder trust, and plan implementation.
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A notable example is the Coral Triangle Initiative on Coral
Reefs, Fisheries, and Food Security (CTI-CFF), where six member
countries collaborated to develop the Triangle Atlas—a shared
geospatial platform for transboundary marine planning. This
initiative exemplified high levels of openness and data sharing,
contributing to regional cooperation and informed decision-
making (Kull et al., 2021). Similarly, small Pacific Island nations
such as Fiji, the Solomon Islands, and Papua New Guinea adopted
transparent, participatory approaches that actively involved local
communities in the design and execution of MSP plans (Giffin
et al., 2021).

However, 14% of the literature raised concerns about
inadequate transparency. In Taiwan, for instance, conflicts
between offshore wind farm developers and local fishers were
exacerbated by the lack of transparent communication and public
engagement. Stakeholders expressed strong demand for more
inclusive dialogue and clearer access to planning information
(Zhang et al., 2017).

3.3.4 Integration

Integration is a critical enabling condition that ensures
coherence across governance levels, spatial domains, and policy
sectors. However, it was the weakest-performing group in this
review, with only 19% positive mentions compared to 81%
negative, indicating substantial challenges in the region. This
group consists of three key dimensions: intergovernmental
integration (5.7%), land-sea interaction (3.5%), and policy
integration (2.2%), each of which plays a vital role in achieving
ecosystem-based and cross-sectoral MSP.

3.3.4.1 Intergovernmental integration

This factor received only 24% positive mentions, indicating
limited but notable progress in certain cases.

A strong example is the Coral Triangle Initiative on Coral Reefs,
Fisheries, and Food Security (CTI-CFF), in which six member
countries—Indonesia, Malaysia, Papua New Guinea, the
Philippines, the Solomon Islands, and Timor-Leste—
demonstrated effective coordination under a shared Regional Plan
of Action. The Regional Secretariat played a central role in
facilitating communication and ensuring alignment of national
efforts toward common goals (Kull et al, 2021). In China, the
establishment of the Marine Management Coordination Committee
was another positive step, aimed at resolving intersectoral conflicts
and facilitating cooperation across government levels in response to
competing marine development and conservation needs (Fang
et al., 2021).

Despite these examples, 76% of the literature reflected negative
experiences with intergovernmental integration. In China’s
transboundary MFZ project involving Xiamen Bay, Meizhou Bay,
and Xinghua Bay, persistent conflicts between agencies and
jurisdictions were reported. Yang et al. (2022) emphasized the
urgent need for cross-border collaboration and institutional
mechanisms to address these challenges, especially between
municipal and provincial governments. Similarly, in Taiwan,
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McAteer et al. (2022) identified frequent tensions between central
and local authorities, highlighting the absence of executive-level
coordination structures in MSP initiatives.

3.3.4.2 Land-sea interaction

Land-sea interaction is a critical aspect of MSP, recognizing
that inland activities—such as agriculture, industrial operations,
and urban development—have direct and often detrimental impacts
on coastal and marine ecosystems. Despite its importance, this
condition received limited attention in the literature, with only 8%
of mentions reflecting positive integration efforts.

A notable example is Indonesia’s National MSP, specifically in
Bontang City, East Kalimantan Province, which successfully
incorporated land-sea linkages into its planning framework. The
plan accounted for upstream land uses and their influence on
marine areas, demonstrating a more integrated and holistic
approach to coastal governance (Wen et al., 2022).

However, 92% of the literature highlighted deficiencies in
addressing land-sea interactions. For instance, China’s MFZ in
Xiamen and Australia’s Great Barrier Reef Marine Park continue to
experience significant inland pollution from sediment runoff,
agricultural nutrients, and urban waste. In China, the MFZ
system lacked mechanisms to control or mitigate land-based
sources of pollution, resulting in long-standing degradation of
adjacent marine environments (Hou et al., 2022; Fang et al., 2021).

3.3.4.3 Policy integration

Policy integration refers to the alignment and coordination of
policies across diverse ocean-use sectors, aiming to address
environmental, economic, and social objectives within a unified
framework. It ensures that overlapping interests—such as fisheries,
conservation, tourism, and coastal development—are managed in a
coherent and mutually supportive manner.

Despite its importance, policy integration received a relatively
low rate of positive mentions (25%) in the reviewed literature. One
example of progress comes from Southern Taiwan, where the
integration of spatial sea use management with terrestrial
planning was formally recognized through the National
Territorial Planning Act. This legislation became the country’s
first integrated policy foundation for MSP, bridging offshore and
inland concerns to reduce planning conflicts and mitigate land-
based impacts on marine ecosystems (Lee et al., 2014).

Nevertheless, policy integration was one of the most frequently
cited challenges, accounting for 75% of negative mentions. In
Australia, the New South Wales Marine Estate project highlighted
the fragmentation of jurisdictional boundaries and landscape
governance, resulting in overlapping policies and regulatory
inconsistencies (McAteer et al., 2022). A similar situation was
reported in Malaysia’s Terengganu Marine Parks, where
conflicting authority between federal and state governments led to
uncoordinated management. This lack of integration contributed to
significant pressures on coral reef systems, particularly in high-
tourism areas. Interestingly, less-developed islands outside the
formal MPA system, such as Pulau Bidong, were found to have
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healthier reef conditions than more heavily visited sites like the
Perhentian Islands (Safuan et al., 2022).

4 Discussion: key challenges and
lessons for global application

The findings of this review highlight that while MSP adoption is
expanding across the Asia-Pacific, significant challenges persist that
undermine its ability to deliver on sustainability and equity
objectives. These challenges, though region-specific in
manifestation, reflect broader governance, institutional, and
operational issues relevant to MSP worldwide. Seven interrelated
challenges were identified, along with lessons that can inform future
MSP implementation globally.

4.1 Policy and governance complexity

Fragmented legal frameworks, overlapping mandates, and weak
intergovernmental coordination remain major obstacles to effective
MSP. Many countries in Asia lack comprehensive legislation or a
designated lead agency to ensure coherence across jurisdictions. For
instance, Thailand’s absence of a formal coordinating authority has
resulted in disjointed planning efforts, while Pakistan and
Bangladesh continue to operate without clear legal foundations
for MSP (Gacutan et al., 2022; Mannan et al., 2020). Even in more
advanced systems, such as Australia and China, jurisdictional
overlaps and sectoral silos hinder integrated decision-making
(McAteer et al, 2022; Fang et al., 2021). These findings
underscore the need for harmonized governance frameworks and
mechanisms that facilitate both vertical and horizontal integration.

4.2 Institutional capacity and resources

Institutional weakness is a recurring theme across the region.
Chronic underfunding, limited technical infrastructure, and shortages
of skilled personnel constrain the ability to design, implement, and
monitor MSP effectively. Countries such as Pakistan, Bangladesh, and
Thailand report severe gaps in financial resources and technical
expertise (Ullah et al., 2021; Roy et al,, 2022). In contrast, Australia
and Indonesia illustrate the benefits of sustained investment in spatial
data systems and trained professionals (Sutrisno et al., 2018;
Kenchington and Day, 2011). Globally, long-term financing
mechanisms, cross-sectoral training programs, and institutional
capacity-building are prerequisites for MSP resilience.

4.3 Meaningful participation and inclusion
While stakeholder engagement is widely acknowledged as

essential, practice often falls short. In many centralized

governance contexts, participation remains tokenistic, with

frontiersin.org


https://doi.org/10.3389/fmars.2025.1659088
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org

Satumanatpan et al.

limited influence on decision-making. Examples from China and
Saudi Arabia reveal top-down planning models that marginalize
local voices (Teng et al., 2021; Chalastani et al., 2020). Conversely,
Oceania demonstrates strong models of inclusive governance, such
as New Zealand’s Sea Change - Tai Timu Tai Pari, which
institutionalizes Maori co-governance and community
engagement (Peart, 2019). Moving forward, MSP must
institutionalize the co-production of knowledge, incorporate
traditional and local knowledge, and prioritize equity to enhance
legitimacy (Pennino et al,, 2021).

4.4 Monitoring, evaluation, and adaptation

Adaptive management—a core principle of MSP and
ecosystem-based management (EBM)—is rarely operationalized
in the region. Monitoring systems are often underdeveloped, with
revisions typically driven by economic rather than ecological
indicators (Fang et al,, 2011; Teng et al., 2021). By contrast, the
Great Barrier Reef Marine Park demonstrates how structured
evaluation linked to ecological thresholds can enhance resilience
(Dominguez-Tejo et al., 2016). Embedding robust monitoring and
adaptive mechanisms into MSP is critical to respond to dynamic
marine and socio-economic conditions globally.

4.5 Integration across scales and sectors

Integration—across governance levels, land-sea interfaces, and
policy domains—emerged as the weakest enabling condition in this
review. Persistent fragmentation undermines the holistic approach
required for ecosystem-based MSP. While Taiwan’s National
Territorial Planning Act offers a promising model for land-sea
policy integration, most countries lack coherent frameworks (Lee
et al,, 2014). Similarly, intergovernmental coordination failures
were documented in China’s multi-jurisdictional MFZ projects

TABLE 3 Details of Policy and Research Implications.

Dimension

Policy implication

10.3389/fmars.2025.1659088

and Australia’s New South Wales Marine Estate (Yang et al,
2022; McAteer et al., 2022). To address this, MSP must establish
institutional mechanisms for vertical and horizontal integration and
align sectoral policies to prevent conflicting mandates.

4.6 Climate change and emerging
pressures

Despite the Asia-Pacific’s vulnerability to climate-driven risks—
such as sea-level rise and extreme weather—climate resilience is rarely
a central feature of MSP frameworks. Adaptation strategies and
scenario-based planning remain underdeveloped, particularly in Asia
(Teng et al,, 2021; Yu et al,, 2020). By contrast, Oceania and Australia
provide examples of incorporating climate adaptation into MSP design
(Giffin et al., 2021). Globally, MSP must mainstream climate change
adaptation and account for cumulative and emerging pressures, such
as offshore energy development, to safeguard ocean resilience.

4.7 Reinforcing the EBM—-MSP nexus

MSP was conceived as a tool to operationalize EBM, yet its
application often remains rhetorical. In many contexts, MSP
functions as a spatial allocation mechanism rather than an
integrated ecosystem management strategy (Ehler and Douvere,
2009). MSP is regarded as one of the most pragmatic tools to
advance EBM (ESCAP, 2019; Rezaei et al., 2024). The Convention
on Biological Diversity (CBD, 1998) and Hammer (2023)
emphasize that all 12 EBM principles must be applied collectively,
including adaptive management, stakeholder participation, and
precautionary approaches. Successful models—such as the Great
Barrier Reef and New Zealand’s Hauraki Gulf Plan—illustrate how
EBM-based MSP can maintain ecological thresholds while
accommodating socio-economic objectives (Peart, 2019;
Dominguez-Tejo et al., 2016). Strengthening this nexus globally

Research implications

Governance &

« Harmonize fragmented legal frameworks across sectors and levels of government

o Assess the effectiveness of multi-level governance
models in MSP.

Policy « Establish clear institutional mandates and strengthen inter-agency coordination. « Explore legal innovations for integrated marine and
land planning.

Institutional « Secure sustainable financing for MSP implementation and monitoring. « Develop frameworks for capacity assessment and

Capacity « Invest in technical infrastructure and professional development. adaptive governance under resource constraints

Participation &

. consultation.
Inclusion

« Incorporate Indigenous and local knowledge into MSP processes.

Integration &
EBM thresholds and cross-sectoral policy alignment.

« Institutionalize mechanisms for meaningful participation beyond tokenistic

« Embed ecosystem-based management (EBM) principles in MSP through ecological

» Examine best practices for knowledge co-production in
culturally diverse contexts.

« Develop measurable indicators to monitor EBM
outcomes and socio-ecological resilience.

Data &

Monitoring « Implement adaptive monitoring and evaluation systems.

Climate Change &
Resilience
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« Establish standardized spatial data infrastructures and promote open data sharing.

« Mainstream climate adaptation strategies into MSP design and implementation.

« Innovate decision-support tools integrating ecological,
social, and economic datasets for MSP

« Investigate climate-resilient MSP models and scenario-
based adaptive planning tools.
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requires embedding EBM principles into national legislation,
performance indicators, and adaptive governance mechanisms.

5 Conclusion

Marine Spatial Planning (MSP) in the Asia-Pacific reflects
contrasting trajectories shaped by diverse political, institutional,
and socio-cultural contexts. While Oceania demonstrates more
holistic approaches grounded in sustainability and traditional
knowledge, much of Asia remains dominated by growth-oriented
agendas with limited integration of ecological and social objectives.
Among the enabling conditions, progress was noted in plan
attributes and institutional frameworks, yet persistent weaknesses
in adaptive capacity, data systems, and stakeholder engagement
undermine effectiveness. Integration emerged as the most critical
gap, particularly in intergovernmental coordination, land-sea
connectivity, and policy coherence.

Strengthening MSP requires a systemic shift beyond
incremental improvements toward operationalizing ecosystem-
based management (EBM) as a guiding principle. This entails
embedding ecological thresholds into spatial decisions,
institutionalizing inclusive participation, and adopting adaptive
mechanisms for climate resilience. Addressing institutional
fragmentation, chronic resource constraints, and tokenistic
participation is vital to ensure equity, sustainability, and
resilience. Lessons from the Asia-Pacific carry global relevance:
advancing MSP as a transformative governance framework
demands alignment with global commitments such as SDG 14
and the Post-2020 Global Biodiversity Framework.

6 Policy and research implications

Policymakers should prioritize legal harmonization, sustainable
financing, and inter-agency coordination to strengthen governance
coherence. Investment in capacity building, robust data
infrastructure, and inclusive participatory mechanisms will be
essential for implementation success. Future research should
focus on developing measurable indicators for ecosystem-based
outcomes, evaluating adaptive governance models, and exploring
the co-production of knowledge across diverse cultural contexts.
These actions will be critical for positioning MSP as a credible tool
to achieve resilient, equitable, and ecologically sound marine futures
globally. A summary of policy and research implications is provided
in Table 3.

7 Limitations

This study is subject to several important limitations. Due to
government budget constraints, access to the Web of Science
database was unavailable during the study period; therefore, the
review relied solely on peer-reviewed publications indexed in the
Scopus database between 2003 and 2023. In addition, the exclusion of
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non-English publications may have underrepresented national
experiences, particularly from countries where significant Marine
Spatial Planning (MSP) efforts are documented in domestic
languages. Grey literature—such as MSP strategies, implementation
reports, and policy documents—was also excluded, which may limit
practical insights into real-time implementation and practitioner
perspectives. Taken together, these limitations mean that the
findings should be interpreted as a partial representation of the
Asia-Pacific region, and future research would benefit from a
complementary qualitative review incorporating grey literature and
practitioner experiences to bridge the gap between academic
discourse and on-the-ground implementation.
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