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Human needs for food, energy, transportation, recreation 
and other services from the ocean are increasing rapidly. As 
a result, the ocean economy is growing at an unprecedented 

rate1. Existing ocean industries are expanding, and with innovation 
and technology, new ones are appearing2,3. Following the unprec-
edented growth in economic activities relating to the ocean, the 
need for a sustainable concept where socioeconomic development 
can occur without environmental degradation or inequity is widely 
recognized4,5. Today, sectoral interests and conflicts between 
short-term economic gains or immediate needs versus long-term 
prosperity and a healthy ocean are increasingly apparent, creating 
dilemmas for governance6,7. This situation is further complicated 
by compounding pressures such as climate change, pollution and 
widespread loss of biodiversity8. In light of this, opportunities 
for and challenges to achieving sustainable development of our 
ocean and seas have reached the top of the international agenda in 
forums such as the G209, the United Nations (UN) Ocean confer-
ences, the World Economic Forum, the Our Ocean conferences10, 
and the High Level Panel for a Sustainable Ocean Economy8,11–13. 
They are also prominent in the UN Sustainable Development 
Goals (SDGs)14,15.

Here, we argue that there is an increasing need for a holistic, 
ecosystem-based and knowledge-based overarching approach that 
ensures the sustainability and resilience of marine ecosystems. This 
approach must at the same time integrate and balance different 
ocean uses to optimize the overall ocean economy, as well as main-
tain and further develop the sector-based management required for 

effective management of ocean industries (Fig. 1). Integrated ocean 
management (IOM) offers such an approach. We identify univer-
sal characteristics of successful IOM, and the need for tailor-made 
solutions to address different contexts including local knowledge, 
environmental conditions, scaling-up of local actions, and the need 
for data sharing and capacity building.

Opportunities for sustainable ocean management
The goal of IOM is to preserve the long-term health and resil-
ience of marine ecosystems while improving livelihoods and 
creating jobs that support a sustainable ocean economy by man-
aging ocean resources in an integrated way (Box 1)16. Developing 
an integrated and adaptive framework for IOM requires forming 
partnerships between public authorities, businesses, civil soci-
eties, academia and the financial sector—the so-called penta- 
helix model17.

The global framework for ocean governance, the centrepiece of 
which is the UN Convention on the Law of the Sea (UNCLOS)18, 
has evolved considerably over the last decades, responding to 
technological developments, increasing demands for natural 
resources and a growing use of ocean space for human activi-
ties19. The basis for UNCLOS is coastal state jurisdiction over 
their 200 nautical mile exclusive economic zones (EEZs) (Fig. 2). 
UNCLOS-related implementation agreements have been negoti-
ated for deep seabed minerals20 and for fisheries21, and governance 
bodies and legal instruments are in place for a number of other 
specific ocean issues such as shipping and pollution22,23. The legal 
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framework, however, remains inadequate with regard to protect-
ing marine biodiversity in areas beyond national jurisdiction, 
and was not devised with the effects of climate change in mind24. 
Overall, implementation is hindered by inadequate knowledge 
and capacity shortages, incomplete legislation and enforcement 
failures, and a lack of political will to prioritize the actions needed 
to implement the international agreements4. Ocean management 
currently often occurs in silos, sector by sector, with poor coor-
dination between ministries and other government bodies that 
do not have an overarching mandate or mechanism to harmonize 
the actions and policies. With increasing use of and pressures on 
the ocean, we now also need mechanisms to address the cumula-
tive effects of economic development and environmental change, 
as well as adaptive management tools to address climate change 
impacts (Fig. 3).

In 2015, the UN General Assembly adopted 17 SDGs as part of 
the 2030 Agenda. Several of the interlinked SDGs are essential in 
relation to the ocean and seas and contain specific targets and time-
tables for achieving them. Goal 14—‘Life Below Water’—addresses 
marine issues specifically14. This goal provides opportunities to 
both facilitate concrete actions for ocean sustainability and foster 
greater integration in ocean governance.

In this analysis, a set of case studies from places ranging from 
developed coastal states to small island developing states illus-
trates differences in implementation goals, jurisdiction types and 
management scales of IOM in practice. These case studies provide 
insights into how locally tailored governance can be implemented. 

In addition, we identify general opportunities for action for achiev-
ing successful IOM.

Integrated ocean management in practice
The starting point for this analysis is a study of IOM in practice in 
different parts of the world: China, the Coral Triangle (Indonesia, 
Malaysia, Papua New Guinea, Philippines, Solomon Islands and 
Timor-Leste), Norway, the Seychelles and the United States. The 
five case studies represent vastly different situations with respect to 
climatic and oceanic conditions, geographical scales, the nature of 
economic activities, and political contexts and regulatory environ-
ments. Nevertheless, there are important commonalities that pro-
vide lessons for other contexts. The common denominator is that 
increasing uses of and pressures on marine and coastal ecosystems 
drive the need to consider the totality of pressures on the entire 
ocean space (Fig. 1).

The first lesson learned is that climate change is manifesting 
itself in each of the areas studied—in tropical, temperate and Arctic 
marine environments—posing a major challenge to ocean manage-
ment. In this respect, IOM is a way of addressing multiple ocean 
uses while integrating the impacts of climate change into manage-
ment. The Seychelles is an example of a state that has incorporated 
climate change adaptation into a marine spatial planning process to 
support both its ocean economy and environmental goals. The goals 
of the Seychelles Marine Spatial Plan Initiative are to address cli-
mate change adaptation, protect 30% of the Seychelles’ waters, and 
support the Blue Economy Roadmap and other national strategies25.

Second, information is key. It is critical to have robust data series 
on the evolution of essential environmental variables as well as on 
economic activities. Also, such data must be translated into infor-
mation that is useful for management. Information should be trans-
parent, accessible, scientifically sound, updated and in appropriate 
formats. The Coral Triangle Initiative is an example where formal 
and informal platforms for data sharing and capacity building have 
been important for facilitating regional and broader-scale policy sup-
port and frameworks to harmonize various national action plans26.

A third lesson is that implementation—moving from paper to 
practice—is essential. Foundation in law is, however, not a pre-
requisite for successful IOM. In some cases, legal authority can 
make it easier to define objectives and goals, as was the case with 
Massachusetts in the United States. In other places, such as Rhode 
Island in the United States, reinterpreting existing legal frameworks 
created the mechanism for IOM and has been a constructive way 
forward27. A different example is Norway, where sector-based legis-
lation combined with overarching management plans rely on politi-
cal will rather than on a separate legal basis for IOM28.

Fourth, stakeholder involvement is critical to both ensure that the 
practical information needed to develop IOM measures is available, 
and build the legitimacy required for effective implementation. For 
example, in the Coral Triangle, stakeholder engagement has been 
ensured by letting local community members manage marine pro-
tected areas (MPAs)29,30. This approach has successfully alleviated 
the previous perception of MPAs as serving conservation or pro-
tectionist interests, not human interests, thus driving a top-down, 
nature-centric agenda that alienates local communities and ends up 
marginalizing conservation. In community-based MPAs in Papua 
New Guinea that protect grouper spawning aggregations, there was 
a tenfold increase in the reproductive population compared with an 
unprotected site after five years, as a result of the initiative31.

Fifth, IOM needs to be institutionalized. There has to be a desig-
nated process for determining how to consider the various pressures 
on and uses of ocean space in a comprehensive manner and make 
decisions on that basis. For example, in Xiamen, China, the munici-
pality initiated an integrated coastal management leadership group 
consisting of the mayor and officials from different governmental 
departments, under which an ocean office was established and 
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Fig. 1 | Integrated ocean management as the hub for balancing various 
ocean uses and the marine environment. The goal of IOM is to integrate 
and balance various ocean uses and environmental aspects to obtain a 
‘healthy and wealthy’ ocean: long-term, sustainable use of ocean resources 
in ways that preserve the health and resilience of marine ecosystems and 
improve livelihoods and jobs, balancing protection and production. IOM 
brings together relevant actors from government, business, academia and 
civil society from the entire spectrum of ocean-related human activities 
(for example, fishing, recreation, petroleum, shipping, renewable energy, 
aquaculture, tourism and mining) to interact toward a sustainable 
future for our ocean environment. A key to successful IOM is the use 
of a knowledge-based and ecosystem-based approach. Stakeholder 
engagement and coordinated decision-making, particularly with ocean 
businesses, is another central aspect of successful IOM. Credit: Centre for 
the Ocean and the Arctic.
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tasked with organizing regular meetings with ocean-related sec-
tors within aquaculture, transportation, construction, and science  
and technology32.

A final lesson is that due regard needs to be given to context. It 
is critically important to tailor IOM to the characteristics and needs 
of the region in question. The concrete economic activities, com-
munity needs, societal goals and environmental pressures should be 
the point of departure for the development of IOM. This is a shared 
experience across all the case studies.

Based on these complementary case studies—which call for 
tailor-made solutions—and the scientific literature in the field, we 
have also identified six general opportunities for action for achiev-
ing successful IOM: harnessing knowledge, establishing partner-
ships between public and private sectors, strengthening stakeholder 
engagement and stewardship, improving capacity building, 
implementing regulatory frameworks, and encompassing climate 
change and other environmental changes in adaptive management  
systems (Fig. 4).

Harnessing knowledge
There are large knowledge gaps in the following areas: the abun-
dance of and biological interactions among marine living resources; 
the consequences of existing and future human activities; the 
opportunities in the digital and technological revolutions; and the 
consequences of climate change, biodiversity loss and marine lit-
ter on marine ecosystems30,33. The upcoming UN Decade of Ocean 
Science for Sustainable Development (2021–2030)34 is an opportu-
nity to strengthen the knowledge system needed for ocean policy 
and action at various levels of governance. The Decade seeks to 
secure the clean, safe, healthy, resilient, productive, predictable, 
transparent and accessible ocean we need for the future we want.

The 2017 Global Ocean Science Report demonstrates clearly 
that many countries lack fundamental scientific capacity to sup-
port their efforts on ocean governance35. In these cases, scientific 
capacity is needed to assemble the information required to manage 
marine ecosystems and economic activities, and to underpin the 
establishment and implementation of regulatory measures. Tools 
are needed to develop, strengthen and coordinate the management 
of human activities in marine ecosystems. These include increasing 
science and monitoring efforts, knowledge sharing, and the transfer 
of technology and digital infrastructure—tools that are especially 
crucial in the least-developed countries and small island developing 
states35. Relevant and accessible data and clearly defined goals for 
management, coupled with research and science plans, are impor-
tant for achieving and advancing IOM36.

To address this, we recommend strengthening the global ocean 
knowledge system—including social science, which is often lack-
ing37—and building on the UN Regular Process38 and the efforts 
of the Intergovernmental Oceanographic Commission (IOC)35,39. 
An important initiative could be to follow up on the 201540 and 
202041 editions of the UN World Ocean Assessment. Strengthening 
the role of the IOC would also build on already existing structures 
to enhance the attention given to marine science and help gener-
ate the resources needed to develop scientific knowledge, scien-
tific capacity building worldwide, and effective frameworks for 
transferring knowledge to decision-makers and other key societal 
actors in developing countries. A process and platform could be the 
UN Decade. To be effective, such efforts at the global level need 
to be complemented by actions at the regional and national levels.  
The International Council for the Exploration of the Sea is a good 
model for how regional ocean science cooperation can benefit 
actual ocean management.

Establishing partnerships between public and private 
sectors
Currently, investments, infrastructure and businesses are developed 
within ocean industries that have differing definitions of and stan-
dards and visions for achieving sustainability and governance4. In 
practice, long-term sustainability can be achieved only if best prac-
tices are applied across the public, scientific and private sectors and 
where productive partnerships are established (Fig. 1). IOM is an 
approach that brings together relevant actors from government, 
business, academia and civil society, from the entire spectrum of 
activities—including petroleum, fishing, aquaculture, shipping, 
renewable energy, mining, tourism and recreation—to collaborate 

Box 1 | Definition of integrated ocean management and related 
planning and management approaches

Integrated ocean management (IOM) is a holistic, ecosystem- 
based and knowledge-based approach to planning and manag-
ing the use of ocean space, with the goal of balancing various 
uses and needs to achieve a sustainable ocean economy along 
with healthy ecosystems13. Hence, stakeholder engagement is es-
sential to IOM. The tools to achieve IOM are plentiful and the 
large number of concepts related to IOM can be confusing, but 
ecosystem-based management and marine spatial planning are 
at its core.

The below list is not exhaustive but provides an overview of the 
key means to achieving thoughtful planning and management 
in coastal and marine areas. IOM uses a variety of these tools. 
These ideas, terms and concepts have evolved through time 
and have had different histories in different places. They are not 
necessarily interchangeable, and they often overlap.

•	 Ecosystem-based management (EBM), also referred to as 
an ‘ecosystem approach’, is central to IOM and defined as 
the management of natural resources focusing on the health, 
productivity and resilience of a specific ecosystem, group 
of ecosystems, or selected natural assets as the nucleus of 
management81–83. It recognizes the full array of interactions 
within an ecosystem, including with humans, and seeks inte-
gration of management planning and implementation across 
sectoral agencies84.

•	 Marine spatial planning (MSP), also known as ‘maritime 
spatial planning’ and ‘coastal and marine spatial plan-
ning’, is a process used to create geospatial plans that identify 
what spaces of the ocean are appropriate for different uses 
and activities. MSP is widely used for setting targets for and 
implementing ecosystem-based management85.

•	 Integrated coastal zone management (ICZM), also called 
‘integrated coastal management’, is ‘the process of manag-
ing the coast and nearshore waters in an integrated and com-
prehensive manner with the goal of achieving conservation 
and sustainable use’85. ICZM covers the full cycle, including 
information collection, planning, decision-making, manage-
ment and implementation86.

•	 Adaptive ocean management is ‘a systematic process for 
continually improving management policies and practices 
toward defined goals by learning from the outcomes of previ-
ous policies and practices’85. By scheduling periodic reviews 
of and updates to management plans, adaptive ocean man-
agement acknowledges that policies must be adjusted as con-
ditions and knowledge change.

•	 Area-based measures are important tools in ocean man-
agement and can be used in all approaches outlined here. 
Area-based management tools include marine protected 
areas (MPAs)—‘clearly defined geographical space[s], recog-
nised, dedicated and managed, through legal or other effec-
tive means, to achieve the long-term conservation of nature 
with associated ecosystem services and cultural values’87.
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for a sustainable future for our marine environment. Good gover-
nance and partnerships can bring long-term solutions that advance 
the economy, develop societies and ensure environmental health in 
accordance with the SDGs15,42.

In the context of IOM, it is particularly important to engage 
ocean businesses at the global, national and local levels. In recent 
years, ocean businesses have repeatedly joined forces for sustain-
ability43. One example is the UN Global Compact Sustainable Ocean 
Business Action Platform (the ‘UN Global Compact’), which has 
developed principles and guidelines for sustainable ocean busi-
nesses that several of the largest ocean-related enterprises globally 
have signed on to44.

We suggest advancing and clarifying the responsibilities of the 
private sector through a set of ‘Ocean Principles’ for a sustainable 
ocean economy, modelled after the Carbon Principles and devel-
oped by the businesses themselves. The UN Global Compact could 
serve as a starting point and inspiring model. A further develop-
ment would be to give market benefits to private companies that 
are able to develop transparent and traceable supply chains dem-
onstrating sustainability and contributing to the implementation of 
the SDGs. By doing so, businesses would empower consumers to 
change the markets8,12.

Strengthening stakeholder engagement
Defining and implementing sustainable solutions in local commu-
nities requires the knowledge, involvement and stewardship of local 
stakeholders45. Further, one could argue that the agreement made by 
the world community on achieving the SDGs will fail if we are unsuc-
cessful in implementing a large number of locally relevant projects4.

The case studies demonstrate that active community participa-
tion and inclusion of traditional and local knowledge have proven 
useful at the local level for establishing and operating ocean 
governance13.

Planning at the local level—especially in developing countries—
requires taking approaches that are tailored to the diverse envi-
ronmental and socioeconomic contexts and governance systems 
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Fig. 2 | Overview of maritime zones including the Exclusive Economic Zone (EEZ) and High Seas. The United Nations Convention on the Law of the 
Sea (UNCLOS) is the basis of the global framework for ocean governance. It establishes a legal order for the oceans and seas where coastal states have 
sovereign rights over the natural resources in a 200 nautical mile exclusive economic zone and on the continental shelf also beyond 200 nautical miles. 
The mineral resources on the deep seabed beyond national jurisdiction (‘the Area’) are the common heritage of mankind, and the International Seabed 
Authority is tasked with their management. Integrated ocean management can be implemented across several ocean economy sectors, jurisdictions 
and spatial scales. This may take the form of localized ocean management within national waters, sector-defined ocean management across adjacent 
jurisdictions, at regional seas or at ocean basin scales, or international ocean management occurring across large ocean areas in areas beyond national 
jurisdiction, including in the Area. Credit: Norwegian Polar Institute.

Fig. 3 | Increasing uses and pressures on the ocean space illustrated by 
the Norwegian Arctic. The ocean economy is growing alongside our need 
for food, energy, transportation and recreation from the ocean. Existing 
ocean industries expand while new ones, such as offshore floating wind 
and sub-sea mineral extraction, appear. This is illustrated here by the 
Norwegian Arctic, where a number of business sectors share the same 
ocean space. At the same time, new challenges are emerging as a result 
of climate change, loss of biodiversity, pollution and extractive activities. 
Thus, our ocean is now facing these pressures at unprecedented rates 
and magnitudes. In this study, we find the common denominator is that 
increasing uses of and pressures on marine and coastal ecosystems 
drive the need to consider the totality of pressures on the ocean. Credit: 
Norwegian Oil and Gas Association.
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in these regions7. For example, the approaches need to address the 
complexity of different governance regimes, ecological scaling and 
context-specific situations46. Developing such strategies and imple-
menting them also requires time, resources and political will that 
sometimes are limited or absent47,48.

When building strong local stakeholder involvement, it is impor-
tant to design well-managed engagement processes that consider 
the cultural, scientific, societal, economic and political contexts that 
underpin robust stakeholder participation49. An example of such an 
approach is the Coral Triangle Initiative, a formal intergovernmen-
tal partnership26,50. We suggest that governments support the active 
involvement of local and traditional communities in all stages of 
IOM planning and development at the local level.

Improving capacity building
Capacity building enhances scientific and regulatory proficiency 
as well as institutional and collaborative capabilities. It is widely 
recognized that capacity building is critical to strengthening ocean 
governance51,52. In many cases, the ability to implement existing 
rights and obligations following from international agreements is 
hampered by inadequate science, weak regulatory frameworks and 
the poor enforcement of those frameworks due to a wide variety of 
factors including lack of political will53. The importance of building 
resilient and effective institutions capable of performing these tasks 
can hardly be overstated54. Ocean literacy and education pertaining 
to ocean uses and management are also critical55.

In this regard, it is imperative to make use of knowledge about 
climate change, biodiversity loss and marine pollution11. The sci-
entific capacity needed to implement the management principles 
embodied in international governance frameworks is severely lack-
ing in many countries35. Capacity building, primarily based on but 
also amplifying the provisions of existing regional and intergovern-
mental organizations and institutions, therefore needs to remain at 
the top of the international agenda.

At the national level, it is essential that government agencies 
involved in ocean management are properly institutionalized, and 
have the skills, knowledge, resources and authority to address chal-
lenges relating to the ocean and communities depending on them 
in a long-term, integrated manner56,57. New technologies combined 
with public transparency creates opportunities for monitoring  

inappropriate behaviour at sea, including practical and inexpensive 
solutions such as Global Fishing Watch, which supports governmen-
tal enforcement efforts against illegal fishing, among other needs58. 
Additionally, the ocean science enterprise is advancing technologies 
that allow us to collect scientific data with less cost and higher effi-
ciency than ever before59,60. One example is the complex adaptive 
systems framework, which acknowledges the interconnectedness of 
social and ecological systems42. Having transparency; solutions tai-
lored to the local context; data standards and metadata in place; and 
new, innovative ways of extracting data are key to capacity build-
ing61. The Northeast Regional Ocean Data Portal is an example of 
transparent data within an IOM framework. Regional cooperation 
can also be an effective vehicle for strengthening the role of sci-
ence and providing advice for management, as demonstrated by, for 
example, the International Council for the Exploration of the Sea in 
the North Atlantic and the Western Indian Ocean Marine Science 
Association in the Western Indian Ocean62,63.

Implementing regulatory frameworks
Failure to implement existing international instruments is perhaps 
the most important weakness of ocean governance systems64. The 
global ocean governance framework is supplemented by many 
regional instruments46, often combined with national legislation. 
However, implementation of the existing legal frameworks is often 
inadequate and ineffective65, and important legal gaps with regard to 
the conservation and sustainable use of marine biodiversity beyond 
national jurisdiction (BBNJ) remain (Fig. 2)24.

There is also a need for subnational action plans and strong lead-
ership to achieve successful implementation of IOM25. Important 
work is underway to address these shortcomings at the global and 
regional levels of governance, including efforts to strengthen the 
implementation of regulations from regional fisheries management 
organizations, negotiations on BBNJ, and the development of a sea-
bed mining code by the International Seabed Authority66.

A leading principle should be the effective implementation of 
international agreements in domestic legislation and practices, 
including for activities in the high seas. In this respect, regional 
cooperation is essential. In practice, we suggest that regula-
tions for managing human activities in the high seas67 be coher-
ent and compatible with—and at least as strict as—those that 
apply in areas under national jurisdiction. Developing a strong, 
legally binding instrument for BBNJ, as well as ratifying the key 
international instruments for ocean governance and coordinat-
ing implementation of their provision, including UNCLOS and 
related instruments, is a precondition for this. Furthermore, we 
recommend that regulatory frameworks for areas both beyond 
and under national jurisdiction reflect the connectivity of ecosys-
tems, which cross borders and jurisdictions, building on the best 
available science.

Developing adaptive solutions
Marine ecosystems are by nature very dynamic over space and 
time68. There are strong variations in physical, chemical and bio-
logical characteristics with depth as a third dimension, unlike in 
terrestrial systems69. Thus, ocean governance needs to reflect the 
dynamism of the ocean64,70.

Today, the dynamic nature of the ocean is amplified by climate 
change, which, in our view, is the most serious of all pressures the 
ocean is currently facing11,71. Many regions already suffer from the 
effects of climate change, especially the least-developed countries 
and small island states where coastal communities and even whole 
countries are threatened72. These challenges are further exacer-
bated when ocean management systems are not holistic and adapt-
able73. We argue that forward-looking, adaptive solutions where 
risk is explicitly considered will become an even more important  
element of IOM.

Harness science
and knowledge

Improve
capacity building

Establish partnerships between
public and private sectors

Implement
regulatory frameworks

Strengthen
stakeholder engagement

Develop
adaptive frameworks

Fig. 4 | Opportunities for action. Although successful implementation 
of IOM needs to reflect local conditions, we suggest the following six 
universal opportunities for action to help achieve integrated ocean 
management for a sustainable ocean economy: harness science and 
knowledge; establish partnerships between public and private sectors; 
strengthen stakeholder engagement and stewardship; improve capacity 
building; implement regulatory frameworks; and encompass climate 
change and other environmental changes in adaptive management 
systems. Credit: Centre for the Ocean and the Arctic.

Nature Ecology & Evolution | www.nature.com/natecolevol

http://www.nature.com/natecolevol


Perspective NaTUrE EcOlOGy & EvOlUTIOn

Climate change is manifesting itself in tropical, temperate and 
polar marine environments71. Sea level rise, ocean warming and 
deoxygenation, ocean acidification, changing storm intensities, 
and melting sea ice, as well as migrating species, are examples of 
consequences of climate change already representing major chal-
lenges to ocean management11. Current climate projections indicate 
that societies must prepare for an even more disturbing situation in 
the future71. In this respect, IOM represents an important tool for 
addressing multiple uses while considering the impacts of climate 
change and improving the resilience of marine ecosystems.

With increasing uses of and pressures on the ocean, concerns 
regarding the cumulative impacts on marine ecosystems have 
grown74,75. UNCLOS recognizes these concerns on a general basis, 
while some national governance plans address them specifically and 
take the approach that cumulative impacts need to be an integrated 
part of IOM76. On this basis, we recommend that IOM is used as 
a way to capture the dynamic nature of marine ecosystems as well 
as the connectivity and differences between land and ocean in an 
integrated, adaptive and forward-looking manner64. Thus, we sug-
gest that ocean governance considers expected future changes in 
the ocean environment by using the best available scientific knowl-
edge on climate change77,78. For example, due to climate change, a 
static approach to establishing MPAs may lose its effect over time 
in preserving the ecosystem values it was originally established  
to preserve79.

Conclusions
We argue that there is a pressing need to take an integrated approach 
to ocean management, and identify several central components for 
successful IOM. Achieving a healthy, productive and resilient ocean 
requires taking a holistic perspective on ocean use and manage-
ment, and effectively implementing relevant national and interna-
tional management measures. Given the current levels of pressures 
on many marine regions in our ocean74, few human activities can be 
viewed in isolation. To preserve ocean health and fully capitalize on 
the economic potential of the ocean in a sustainable way, we must 
consider the cumulative impact of all human activities in the ocean, 
as well as how those activities affect each other and other issues13. 
The need for an integrated, ecosystem-based and knowledge-based 
approach to ocean governance is more pressing than ever.

It is, however, also critically important to further develop and 
maintain effective sector-based management. Effective regulation 
of, for example, shipping, petroleum-related activities, or pollu-
tion can be achieved only by implementing dedicated and precise  
regulatory measures and assigning competent agencies to imple-
ment them.

The statuses of marine ecosystems and their properties and 
characteristics vary considerably80. IOM enables an understanding 
of the totality of ocean uses and pressures and provides guidance 
for how to prioritize among these various uses. Governance solu-
tions need to be tailored to the characteristics and problems of the 
different marine regions—one size does not fit all. Understanding 
context is essential.

Governments, in partnership with ocean industries, need to 
ensure that industries do not degrade the environment they and 
others depend on. It is critical that short-sighted solutions with 
negative environmental impacts are replaced with long-term solu-
tions. To this end, important knowledge often exists but is not 
used in decision-making for several reasons, including a lack of 
efficient science–policy interfaces4. The precautionary principle 
should be applied where knowledge is insufficient and where 
there are threats of serious or irreversible damage. Also, effective 
ocean governance must consider advancements in technology, the 
impacts of climate change, and the dynamic nature of the ocean 
and seas, as well as the interactions and synergies between land, 
ocean and people19.

Furthermore, the need for enhanced regional collaboration is 
critical. Ecosystems and economic activities often occur in several 
jurisdictions and across national boundaries. Also, activities in the 
marine realm can have widespread, cross-border impacts3. In the 
case of such transboundary situations—for example, in fisheries 
management7 or in the prevention of marine pollution—regional 
cooperation is necessary to address the problems at an appropri-
ate geographical scale. At the local level, connectivity among 
people and institutions plays a vital role in ensuring sustainable  
ocean governance.

Finally, climate change represents a challenge vastly larger than 
anything we have faced before. The ocean is intimately connected 
to climate and vice versa71. Perhaps the most important issue in the 
future is therefore our ability to efficiently take action on climate 
change8. Questions of adaptation and risk management loom large 
in this respect and are critical dimensions of all opportunities for 
action discussed in this Perspective.
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