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This cartoon illustrates the challenge of meeting multiple objectives in an increasingly crowded and changing ocean—a challenge MSP will have to deal with. There is a
clear reference to the Arctic Ocean, where previously inaccessible areas are becoming available for human exploitation due to reductions in sea-ice cover, and where
spatial management challenges are expected to be great. There is also a clear reference to spatially dynamic marine protected areas that move with their target species.
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The climate-smart MSP cycle needs to articulate two main phases, the integration of knowledge on climate-related impacts into the planning process (e.g.,
condition review, scenario planning), and the subsequent promotion of adaptive and flexible planning (e.g., dynamic zoning, adaptive governance) to respond to
identified changes. Between these two cyclically interconnected phases, sits the opportunity to support and implement climate adaptation and mitigation actions.
For example, knowledge gathered in the first phase can be used to establish the designation of areas for the protection of blue carbon ecosystems, while adaptive
mechanisms can support the implementation of such actions, for instance through anticipatory zoning.
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A B S T R A C T   

Planning for marine areas, from coastal to open-ocean regions, is being developed worldwide to foster sus-
tainable ocean management and governance. Over the past decades, significant progress has been made by 
governments in their thinking about marine spatial planning (MSP). MSP is globally widespread and a topic of 
increasing importance in the scientific and policy realms. It is currently under development in almost 70 
countries, encompassing six continents and four ocean basins. Despite its acceptance and use, development and 
implementation of MSP still faces a myriad of present and future, conceptual and practical challenges, some of 
them being more striking and widespread. Here, we highlight seven major challenges that need to be properly 
addressed so that MSP can truly contribute to a sustainable use of the world’s oceans. These include, among 
others, shortcomings in political and institutional frameworks, stakeholder engagement, encompassing human 
and social dimensions in MSP, balancing economic development and marine ecosystem conservation, and 
adapting to global environmental change.   

Planning for marine areas, from coastal to open-ocean regions, is 
being developed worldwide to foster sustainable ocean management 
and governance [1–3]. Over the past 30 years significant progress has 
been made by governments in their thinking about ocean planning, 
spurring a whole discipline called marine spatial planning (MSP). MSP is 
globally widespread and a topic of increasing importance in the scien-
tific and policy realms. It is currently under development in about 70 
countries (i.e., about 45% of all coastal states), encompassing six con-
tinents and four ocean basins [4,5]. Despite its acceptance and use, the 
development and implementation of MSP still face a myriad of con-
ceptual and practical challenges – from political to institutional, social, 
economic, scientific, and environmental. Although differences are found 
across distinct biophysical, socioeconomic and political contexts (c.f. 
[6]), some challenges are more striking and widespread. Here, we 
highlight seven major challenges that need to be properly addressed to 
ensure the long-term suitability and sustainability of MSP (for detailed 
information on each challenge c.f. [5]). 

1. Policy and institutional frameworks 

Sound policy and institutional frameworks are critical to the success 
of any MSP initiative. Governments hold the primary public trust au-
thority and responsibility over ocean planning initiatives, and for that 
reason MSP is never properly implemented (let alone revised and 
adapted) if institutional and governmental frameworks do not support it 
through legislative and regulatory policy. Many planning initiatives 
have been hindered by this lack of support, resulting in the interruption 
of entire policy cycles [7]. Indeed, large investments in MSP around the 
world have resulted in planning processes that were neither approved 
nor implemented because of sociopolitical and “realpolitik” factors. This 
was the case, for example, of the first Portuguese MSP initiative, the 
POEM [8,9], or of the integrated management plan for the Eastern 
Scotian Shelf in Canada [10]. Such disruption and abandonment of 
planning initiatives leads to a number of problems, from delaying the 
entire planning process to a loss of credibility among responsible en-
tities, and, ultimately, the absence of essential MSP instruments [9]. 
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The sustainable use and conservation of the world ocean and 
its resources represent one of the 17 global goals set to ‘trans-
form our world’ in the context of the United Nations (UN) 

2030 Agenda for Sustainable Development1. Although such global 
agreement on promoting sustainability in the ocean is relatively 
recent, protecting marine ecosystems has been in the international 
agenda for decades2,3, with numerous actions, approaches, frame-
works and plans being developed and implemented to support it. 
These include the ecosystem approach, with its origins in the UN 
Convention on Biological Diversity4, ecosystem-based management 
(EBM) that grew out of the ecosystem approach5, the integrated 
management concept that stemmed from Chapter 17 of the Agenda 
216, or international treaties such as the UN Convention on the Law 
of the Sea (UNCLOS)2.

Concomitant to these developments, and incorporating many 
of these concepts (for example, the ecosystem approach and inte-
grated management; Box 1), in the 1990s a management process 
commonly known as marine spatial planning (MSP) emerged and 
has spread widely in the last 15 years7. No single definition exists 
for MSP; it takes many forms and names depending on context 
(Box 1). However, it can be generally outlined as the analysis and 
allocation of the spatial and temporal distribution of human uses 
in the ocean, with the goal of minimizing conflicts and fostering 
compatibility among such uses, as well as between human uses and 
the environment8. MSP has the potential to balance multiple—and 
often conflicting—human demands and to protect the environment 
in a spatially explicit way8,9. Therefore it is increasingly recognized 
as a vital process to achieve global ocean governance goals10,11, in 
particular the UN Sustainable Development Goal (SDG) 14, Life 
Below Water1. MSP has gained momentum globally, and marine 
spatial plans are currently under development in about 70 countries, 
from high to low latitudes and across all ocean basins (except for the 
Southern Ocean)7 (Fig. 1). About half of all coastal countries, com-
prising more than half of the surface area of the world’s exclusive 
economic zones (EEZs), have ongoing MSP initiatives, although 

most of them are in early stages of development (only 25 countries 
have marine spatial plans that are already implemented or at least 
government approved; Fig. 1)7.

MSP will likely keep expanding in the coming decade as new 
countries start to discuss the development of ocean planning ini-
tiatives, especially in Africa and South America. For example, the 
European Union (EU) funded Paddle project (‘Planning in a liq-
uid world with tropical stakes’; www-iuem.univ-brest.fr/paddle) 
explores opportunities and limits of MSP in Brazil, Senegal and 
Cabo Verde, although government-led initiatives are not yet in 
place. MSP in international waters is also being increasingly dis-
cussed12,13, and in early 2019, the European Commission and 
UNESCO’s Intergovernmental Oceanographic Commission (IOC) 
jointly launched the MSPglobal program (www.mspglobal2030.org)  
with the intention to support the effective implementation of marine 
spatial plans worldwide.

Several conceptual and practical challenges limit the efficacy 
of MSP development and implementation14. For example, ensur-
ing ecosystem conservation through MSP is rarely straightforward 
because the importance of protecting marine ecosystems is often 
overlooked by economic and/or political short-term goals and 
objectives, often insensitive to environmental impacts15,16. In addi-
tion, improving social justice and the inclusion of social aspects 
in ocean policy and planning is key for successful ocean manage-
ment17, but social complexities make it difficult to even attain a 
single definition of what the ‘social dimension of MSP’ is18.

Besides these challenges to MSP, anthropogenic climate change 
creates an additional, overarching and imminent one19–21. Climate 
change is one of the Earth-system processes that has already crossed 
its boundary for a safety operating space (both globally and for the 
ocean)22,23, and a great challenge to humankind24. International trea-
ties have long dealt with setting a path to address it, the current 
goal being to hold warming below 1.5–2 °C25,26. However, even if the 
most optimistic scenarios are met (which may not be feasible26,27 in 
face of continuously rising emissions), our planet, and particularly  

Integrating climate change in ocean planning
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The acceleration of global warming and increased vulnerability of marine social-ecological systems affect the benefits provided 
by the ocean. Spatial planning of marine areas is vital to balance multiple human demands and ensure a healthy ocean, while 
supporting global ocean goals. To thrive in a changing ocean though, marine spatial planning (MSP) must effectively integrate 
climate change. By reviewing existing literature on MSP and climate change, we explore the links between them and with ocean 
sustainability, highlight management challenges, and identify potential pathways to guide action towards the effective integra-
tion of climate impacts in MSP.
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at multiple fora, close to a 
variety of audiences (scientists, 
planners, policymakers)
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