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The Congressionally-created U.S. Commission on Ocean Policy (USCOP) and the privately-funded Pew Oceans
Commission both recognized a need to reform U.S. ocean and coastal policy by shifting toward ecosystem-
based management. The commissions recommended implementing an ecosystem-based approach through
regional ocean governance.

Many definitions of ecosystem-based management have been offered and guidance for the structure and 
functions of a regional ocean governance system were provided by both commissions. However, these have 
not provided sufficient detail for managers and policymakers who currently express a great deal of uncertainty
about how to implement these concepts. In order to move forward with these recommendations, design 
principles need to be developed.

Given this need for guidance, the Nicholas Institute for Environmental Policy Solutions convened a group of
experts to outline some design principles for regional ocean governance using ecosystem-based management.
The conversation occurred in the context of the October 2005 Symposium of the Duke Environmental Law and
Policy Forum at Duke University in North Carolina (Appendix I).1 With the exception of one participant, whose
views are reflected in the Minority Report found at the end of this document, the group reached agreement on
some basic design principles for ecosystem-based management implemented through a regional governance
approach. These include clear and measurable goals, coordinated regional ecosystem planning, backstop 
federal action, broad and meaningful participation, and use of best science in decision making.

This document intends to record the agreement that was found at Duke in October. In particular, it proposes
design principles for moving toward a more coordinated and efficient system for ocean and coastal manage-
ment, given the state of our knowledge and the current structure of ocean governance.
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Ocean governance today is fragmented, duplicative, inefficient, and in many cases, ineffective. Programs 
manage ecosystem components in isolation from one another when in fact they are interconnected. As a result,
our oceans are in serious trouble. Complex problems often occur at an ecosystem level, but ocean and coastal
management today is bounded by traditional political jurisdictions and sector-specific mandates that do not
conform to ecosystem scales and configurations. For this reason, addressing complex ocean and coastal 
problems is unnecessarily difficult and often ineffective. We need an institutional structure that provides for
effective responses at a regional ecosystem level.

Policymakers need a clear understanding of what is meant by ecosystem-based management and how it can 
be implemented through regional ocean governance as continued ocean policy reforms are adopted. For the
purposes of this discussion, we offer a definition based on the final report of the USCOP and the Scientific
Consensus Statement on Marine Ecosystem-Based Management (Appendix II).

In practical terms, ecosystem-based management means coordinating federal, state, and local efforts within a
specific geographic region to address place-based issues—those where the activity and the location are inter-
dependent. Boundaries of coordinated efforts are determined by ecosystem characteristics and the scales of
specific problems to be addressed.

The goal of such a management system would be to maintain or restore ecosystems to a healthy, productive,
and resilient condition so that they can provide, in a sustainable manner, the products and services humans
want and need. Ecosystem-based management should reduce duplication of effort, maximize limited resources,
foster a sense of stewardship, and facilitate assessment and management of cumulative impacts.

Why Ecosystem-Based Management is Needed

What is Ecosystem-Based Management



Regional ocean governance is a way to implement ecosystem-based management. It refers to a network of 
collaborative partnerships between states and other relevant jurisdictions that enables the management of
large marine ecosystems on ecologically-oriented scales. Regional governance processes can facilitate 
communication and collaboration and reduce duplication and contradiction, making management more 
efficient and effective. Recognition of regional cooperation as a necessary component of ecosystem-based
management culminated in sets of recommendations on regional ocean governance by both the USCOP and
the Pew Oceans Commission. While the Pew report suggests the establishment of a comprehensive national
system, the USCOP model envisions regional processes that are initiated from the bottom-up, built from existing
initiatives, and are supported by the federal government (summary in Appendix III).

It is important to recognize that regional ocean governance cannot and should not be used to address all ocean
and coastal management problems. Some issues require broader national or international action. Others are
local in nature and are best addressed locally. Still others are ubiquitous, but do not require a regional response
and may be most effectively addressed at the state or local level. In such cases, a regional coordinating body
may still be useful to facilitate the sharing of information among states and localities with common challenges
and to bring national attention to widespread problems. Regions should remain free to make decisions about
which scale is best for solving their particular problems.

The use of regional processes to address marine ecosystem concerns has a long history. Well-known examples
include the Chesapeake Bay Program, the National Estuary Program, the various river basin commissions, the
Atlantic, Pacific, and Gulf States Marine Fisheries Commissions and the Regional Fishery Management Councils.
Some of these regional management approaches have been initiated at the regional or federal level, while 
others have been initiated at the grassroots level and complemented by state and federal support.

Development and implementation of an effective regional ocean governance system will require:

1. An overarching federal structure to facilitate the creation of regional governance mecha-
nisms capable of implementing ecosystem-based management as the tools and understand-
ing are developed. The structure should include legislative and administrative components as
outlined in the USCOP report, including a lead federal oceans agency, structured to work
across sectoral lines, that can support regional efforts and coordinate agencies, regions, states,
and stakeholders. In addition, a federal mandate should direct agencies to work together
toward common goals that are ecosystem-based, rather than sector-by-sector.

2. Expanded data collection and development of the information management tools to inter-
pret, visualize and share these data so managers will have the necessary information on
ecosystem processes and functions. Capacity for using these data and tools should be
increased among local, state, and regional managers to enable them to implement an ecosys-
tem-based approach.
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Design Principles

How to Implement Ecosystem-Based Management



Regional ecosystem governance should be guided by the circumstances of each region and by guidelines and
standards set forth by national leadership. The following chart outlines design principles for actions that can be
taken at the federal level to increase the likelihood that both regional and national goals will be achieved. The
chart is followed by a more in depth elucidation of the recommendations.

Design Principles/ Desired Characteristics Options for Achieving Them

(a) Clear and measurable goals The federal government should encourage establishment 
of regional goals related to measurable performance 
outcomes. It should ensure that regional goals are clear,
measurable, and consistent with national goals.

(b) Coordinated regional ecosystem 
planning that builds upon existing capacity. The federal government should encourage or require 

regional ecosystem planning in exchange for a suite of 
incentives. It should assist states in coordinating their 
planning efforts, encouraging them to build upon existing 
regional approaches.

(c) Broad and meaningful participation The federal government should offer to states:
- funding and technical assistance
- implementation authority that states might not 

otherwise possess
- meaningful opportunities for input on federal or 

regional actions.

(d) Backstop federal action The federal government should consider implementing 
backstop federal action for cases where regions do not 
develop an approved ecosystem plan within a certain time frame.

(e)  Use of best natural, social, and policy The federal government should require that regional
science in decision-making institutions develop a peer review system as part of regional

planning. It should also help build local, state, and regional 
capacity to use data and tools for ecosystem-based decision
making.
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(a) Clear and measurable goals

The federal government should promote the development of regional management mechanisms that have
clear and measurable goals to allow for monitoring and assessment of their performance. This should lead to
greater accountability by decision makers at all levels.

To clarify, measurable ecosystem goals might include pollution reduction and wetland conservation targets or
targets related to ecosystem structure and diversity. In contrast, a process-based system might conclude that
setting up a new data system or new consortium is a success, even if ecosystem structure or function is not improved.

A focus on measurable performance outcomes allows managers to test the hypothesis that programs and poli-
cies are achieving ecosystem goals. Providing regions with flexibility in the process, but clarity and decisiveness
in goals should allow them to determine and use the most efficient means to achieve successes. This will result
in lower transactions costs, leading to greater buy-in and participation from a diverse range of stakeholders.

The federal government should provide regions flexibility to define goals that are tailored to context specific
problems of ecosystems. It should also ensure that regional goals are tied to both short- and long-term per-
formance outcomes that are consistent with national goals and with fundamental principles of ecosystem-
based management.

Finally, as is also noted below in section (e), the goals toward which regional organizations work should be
adaptable to new information. Both short- and long-term priorities should adapt with changing circumstances.

(b) Coordinated regional ecosystem planning 

The federal government should encourage coordinated regional ecosystem planning. As a starting point, exist-
ing regional and sub-regional efforts should be embraced and supported. Incentives could be offered to
regions that meet certain federal criteria or follow federal guidelines. Alternatively, the federal government
could require regional ecosystem plans be submitted for approval and that specified minimum performance
standards be met.

Regional ecosystem planning can provide several benefits. It can facilitate vertical and sectoral coordination by
government agencies, allowing them to harmonize goals and improve implementation of programs. Better
coordination means more efficient use of government resources. Plans that clarify power distribution may
reduce user conflicts and associated costs. Planning also encourages decision makers to think in the long-term
even though immediate pressures tend to push them toward short-term goals.

Whether federal approval is required or just encouraged, the criteria used to evaluate the merits of the plans
and promote their coordination might include:

 Measurable ecosystem goals and sustained monitoring and assessment.

 Meaningful participation by lower units of government and regional stakeholders.

 Clear power distribution to avoid power struggles that are costly in time and resources.

 Management boundaries that conform to ecosystem boundaries. The USCOP recommend-
ed using the scientifically established boundaries of Large Marine Ecosystems (LMEs).
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 Adaptability to varying problem scales—managing at multiple scales, not simply at a larger
scale. For example, regional plans could establish subcommittees to address sub-regional
issues where appropriate.

 Adaptability to new information—periodic review of plans in light of the newest regional data.

 Communication with other regional processes like the Regional Fishery Management Councils.

 Use of existing state authority, or establishment of new state authority where necessary, to
ensure adequate accountability for implementing regional plans.

A potentially important interim step toward comprehensive nation-wide ecosystem planning would be the
establishment of pilot studies in particular regions. These studies would evaluate mechanisms for ecosystem-
based management, providing feedback that advances the state of the art.

(c) Broad and meaningful participation

The federal government should encourage broad and meaningful participation in all steps of the regional
ecosystem governance process. First, the federal body responsible for establishing the regional governance sys-
tem and setting guidelines should include a diverse range of federal, state, local, and tribal government bodies
and a diverse group of stakeholders. Then, the federal guidelines should require broad, meaningful participation
as a criterion for approval of regional and state plans.

Regional participation in ecosystem planning and implementation will require that benefits of doing so are
clearly defined and sufficient for regional actors to organize voluntarily at a regional level; submit plans for fed-
eral approval; and follow through with plan implementation at the state level. In some cases reluctant states in a
region may hinder the success of an initiative by blocking others from cooperating effectively. Thus, the suite of
federal incentives needs to be sufficient to encourage and support widespread and meaningful participation,
even for the reluctant parties.

Federal funding and technical assistance may not be enough. A more powerful and additional incentive might
be the transfer of some authority from the federal government to the states. For example, the federal consisten-
cy provision of the Coastal Zone Management Act [CZMA § 307(c)] has been a powerful tool for states to exert
their voice at the federal level and has assured that states have continued to engage in the coastal management
process. The National Estuary Program, created within the Clean Water Act, offered states significant financial,
technical, and administrative assistance in return for the development of watershed-based plans for estuarine
areas.

(d)  Backstop action

The federal government should consider establishing backstop actions in cases where states do not submit
approvable regional ecosystem plans. This could strongly encourage cooperation among reluctant states.

The federal government currently uses backstop actions to encourage state implementation under the Clean Air
Act. States are allowed to implement air quality regulations based on approved state implementation plans pro-
vided that air quality remains within federal standards. The threat of federal implementation alone is an incen-
tive, even though it has rarely been used.
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Another incentive for state participation may be a greater ability for states to meet their resource use and pro-
tection obligations under the public trust doctrine. However, the effectiveness of the obligation as an incentive
may depend on whether or not the public trust doctrine has been codified in a given state.

(e) Use of the best scientific information for decision making.

The federal government should establish mechanisms to ensure that only the best scientific information is used
in decision making. It may establish a single overarching peer review system through which regional plans are
assessed prior to being accepted as policy. Alternatively, the program could develop a regional peer review sys-
tem to assess both the initial planning and any revisions over time.

Decision makers at all levels need the ability to use the best data and tools to implement an ecosystem-based
approach. The federal government should help build capacity for local, state, and regional decision makers to
be successful.

Regional level monitoring and assessment should periodically evaluate progress toward goals. Regional data
are needed to 1) guide management decisions related to known regional ecosystem problems; 2) allow for iden-
tification of new areas of ecosystem concern; and 3) assess the adequacy of existing governmental resources to
address them. The regional associations currently being developed to coordinate ocean observing data on a
regional basis are a good starting point.

Regional plans need to incorporate opportunities for adaptive management, so the management system
evolves as new information becomes available. This requires that new scientific information be made easily
available to managers. It also requires monitoring designed to quantify and test management objectives.
Monitoring and assessment should be able to describe real outcomes so that participants can demonstrate
clearly to the public what has and has not been accomplished. Models should demonstrate how management
has or has not improved the situation relative to the ecosystem trajectory before the management change.

Regions need a clear vehicle for communicating concerns so that federal decision makers have the information
they need to respond to regional concerns in a timely manner. A national body should be tasked with receiving
and addressing regional concerns.
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In setting out these design principles, we have made the implicit assumption that the federal government 
has a role in guiding implementation of ecosystem-based management and the development of regional 
ocean governance mechanisms. We think it better to make that assumption explicit.

Some states have shown initiative in trying to develop regional, ecosystem-level solutions to ocean and coastal
problems, thus, some may argue that the federal government does not need to intervene. In our opinion, these
efforts are a good start. However, regional efforts are not developing in a coordinated manner, nor are they
enjoying consistent levels of support and cooperation from the federal government. The federal government
can and should play a more visible, consistent, and important role.

Most federal agencies with environmental management responsibilities are divided into regional offices.
Unfortunately, the management areas of the various regional offices do not coincide and are often poorly coor-
dinated within and among agencies, hindering the ability for federal entities to effectively address concerns at
the regional level. Better coordination of federal agency programs along regional ecosystem lines is an impor-
tant initial step toward a more ecosystem-based management approach. In the long term, federal agencies may
be reorganized so that their operational boundaries are consistent with large ecosystems and with one another.
In the meantime, regional approaches would be enhanced if federal agencies were directed to cooperate more
at ecosystem levels.

The federal government can also play a unique role in identifying clear national goals for ocean policy to guide
regional efforts. National goals should provide a clear mandate for change and create a pathway to ecosystem-
based management. Once national goals have been identified, regional goals and policies should be evaluated
for consistency with national goals before federal support is provided.

Finally, the federal government can facilitate cross-jurisdictional communication and collaboration among state
and federal agencies. Working across traditional political boundaries is essential to ecosystem-based management.

All in all, the task of moving toward an ecosystem-based management approach, through improved national
and regional ocean governance, is a daunting one. Governance structures need to be realigned, data systems
and tools need to be built, and existing management culture has to shift. But we recognize that the current 
system is not adequately managing our ocean resources, and that ecosystem-based management reform
should help reverse that wrong. While such change cannot happen overnight, we think it is high time that we
begin to walk the pathway toward such reform. We hope this document provides some guidance on the way.

Why a Federal Role?
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I don’t disagree at all with two fundamental premises of the foregoing statement on the “Pathway to
Ocean Ecosystem-Based Management.” First, there is no question that we could do a better job managing
America’s ocean resources. Years of excessive fishing and little attention to land-based pollution have, to the
detriment of many, significantly degraded the ocean environment. Second, it is difficult to argue that our failure
to adequately control past levels of fishing and pollution is not primarily an institutional failure. Much environ-
mental harm to the marine environment has occurred during a period in which federal and state laws address-
ing these problems have been firmly in place. I do disagree, however, with the authors’ assumption that the key
problem with current institutions is the lack of a mechanism that would permit and encourage agencies and
jurisdictions to coordinate their management actions.

The institutional failures behind the two most significant threats to the marine environment have little to
do with coordination. With respect to land-based pollution, it is certainly true that government decisions on
multiple jurisdictional levels (city, county, state, and federal) have power to affect water quality in, for example,
the Chesapeake Bay. On the other hand, the United States Environmental Protection Agency has had, since the
passage of the Clean Water Act in 1972, authority and power to bring these parties together to solve the prob-
lem. For political reasons, however, the EPA has neither heavily pressured states to address non-point source
pollution, nor pressed Congress for additional powers. The task is thus not to create a new coordination mecha-
nism. It is to understand why the existing one does not work.

Overfishing is a different story, but this story too has little to do with “uncoordination.” The Magnuson-
Stevens Act already gives the Secretary of Commerce the power to require that Regional Fishery Management
Councils coordinate management of fisheries that span large areas within U.S. waters. Similarly, the statute gives
the Secretary the authority to regulate fisheries that spill over into state waters, where necessary. The institu-
tional cause of overfishing is grounded in the fact that Congress has opted to give NOAA and the councils the
same kind of leeway in managing fisheries that it gives the Bureau of Land Management in managing large
areas of federal land. The multiple-use, balancing mandate found in the Magnuson-Stevens Act (and most state
fisheries laws) ensures that semi-conservation is the best possible outcome across the entire seascape. (Further
insurance of semi-conservation, or something less than that, is provided by the fact that the “balancing” in ques-
tion is performed by industry-populated councils.)

If one believes, as I do, that these are the real problems with current institutions, then one would not
think that the solution lies in the application of a new, and expensive, layer of bureaucratic coordination, or in
the creation of an expanded, more “ecosystem-conscious” rendition of the Regional Fishery Management
Councils. For land-based pollution, the challenge is to motivate the EPA to use the coordinating powers it
already has. In the alternative, Congress could alter the Clean Water Act, setting firm deadlines for the states to
implement non-point programs, or making it possible for the EPA to directly mandate important land-use con-
trols. For fisheries, the first logical step is to reduce the amount of ocean space devoted to multiple-use man-
agement. Congress and state legislatures ought to recognize, as they already have in their public land policies,
that multiple-use laws and agencies do not provide a strong guarantee of good conservation results in the
ocean. In order to ensure conservation, it will be necessary to allocate some areas to the management of agen-
cies specifically designed and inspired to achieve those ends. The National Parks and National Wildlife Refuges
provide good examples of this sort of conservation-first agency.
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Beyond addressing the specific problems of land-based pollution and overfishing, I do agree that there is
need for serious inquiry into the optimal “use-allocation” of ocean space. Under the proposal supported by my
colleagues, the task of crafting the zoning map would be left to an agency. Such an approach is problematic for
a number of reasons. First, multiple-use agencies will, all other things being equal, tend to advance policies
favored by their most vocal constituents, that is, those with the most concrete economic stakes. So, for example,
although NOAA and the councils have always had the legal power to create no-fishing areas, they have rarely –
if ever – done so. Instead, they have zoned the ocean almost entirely for fishing. Furthermore, multiple-use
agencies are not well-suited to making decisions that would result in the exclusion of certain groups of general
public from designated areas. The story of California’s Marine Life Protection Act provides a good example of
how politically difficult it can be for an agency to craft a zoning plan. Exclusive zoning presents challenging
political questions that ought to be made by elected officials.

In my view, Congress and coastal state legislatures should create zoning processes similar to those used
by cities and counties for land-use rules. Under this model, an expert planning commission gathers data,
requests professional analyses, and hears the public’s views, then drafts a map for legislative approval. Multiple
agencies would administer the zones – drafting guidelines, adjudicating specific proposed uses, etc. – after the
overall plan has been adopted by the legislature.

Josh Eagle
University of South Carolina School of Law
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Scientific Consensus Statement on Marine Ecosystem-Based Management 
Prepared by scientists and policy experts to provide information about coasts and oceans to U.S. policy-makers 

Executive Summary: The current state of the oceans requires immediate action and attention. Solutions
based on an integrated ecosystem approach hold the greatest promise for delivering desired results. From
a scientific perspective, we now know enough to improve dramatically the conservation and management
of marine systems through the implementation of ecosystem-based approaches.

Coastal and ocean ecosystems are vitally important to U.S. interests and they are at risk. Over half of the U.S.
population lives along the coast, and more than $200 billion in economic activity was associated with the ocean
in 2000.2 Despite their economic significance, U.S. oceans, like those around the world, are changing in unprece-
dented ways. Recently, the Pew Oceans Commission and the U.S. Commission on Ocean Policy concluded that a
combination of human activities on land, along the coasts, and in the ocean are unintentionally but seriously
affecting marine ecosystems by altering marine food webs, changing the climate, damaging habitat, eroding
coastlines, introducing invasive species, and polluting coastal waters. These changes threaten the ability of
ocean ecosystems to provide the benefits Americans expect from marine ecosystems. Currently, each activity or
threat is typically considered in isolation; coordinated management of cumulative impacts is rare. Both com-
missions call for a more comprehensive, integrated, ecosystem-based approach to address the current and
future management challenges of our oceans. Both commissions describe ecosystem-based management as
the cornerstone of a new vision for healthy, productive, resilient marine ecosystems that provide stable fisheries,
abundant wildlife, clean beaches, vibrant coastal communities and healthy seafood for all Americans.

What is Ecosystem-Based Management for the Oceans?  

Ecosystem-based management is an integrated approach to management that considers the entire ecosystem,
including humans. The goal of ecosystem-based management is to maintain an ecosystem in a healthy, produc-
tive and resilient condition so that it can provide the services humans want and need. Ecosystem-based man-
agement differs from current approaches that usually focus on a single species, sector, activity or concern; it con-
siders the cumulative impacts of different sectors. Specifically, ecosystem-based management:

 emphasizes the protection of ecosystem structure, functioning, and key processes;
 is place-based in focusing on a specific ecosystem and the range of activities affecting it;
 explicitly accounts for the interconnectedness within systems, recognizing the importance
of interactions between many target species or key services and other non-target species;
 acknowledges interconnectedness among systems, such as between air, land and sea; and
 integrates ecological, social, economic, and institutional perspectives, recognizing their
strong interdependences.



Background

The scientific understanding of marine ecosystems has advanced considerably over the last few decades. We
now have a much greater appreciation of how the oceans support and sustain human life by providing services
such as seafood; medicine; nutrient cycling; water purification; protection of shores from erosion and storm
damage; moderation of climate and weather; recreation; and spiritual, religious, and other nonmaterial benefits.
The interactions among species within ecosystems generate these services. Healthy, intact, resilient marine
ecosystems have a greater capacity to provide the full range of benefits that Americans say they want from
oceans.

Management that emphasizes the protection of ecosystem structure, functioning, and key processes is much
more likely to ensure the long-term delivery of these important services. From a governance perspective, imple-
mentation of an ecosystem approach will enable more coordinated and sustainable management of activities
that affect the oceans. Ecosystem-based management should reduce duplication and conflicts, and in the long
run will likely be more cost-effective. A delay in implementing management based on an ecosystem approach
will result in continued conflicts over resources, degradation of ocean ecosystems, disruption of fisheries, loss of
recreational opportunities, health risks to humans and wildlife and loss of biodiversity.

This document reflects our scientific understanding about marine ecosystems and the concepts of ecosystem-
based management, specifically (1) what the term ‘ecosystem-based management’ means, (2) what is an ecosys-
tem, (3) core scientific knowledge about ecosystems, (4) key elements of ecosystem-based management, and (5)
actions consistent with an ecosystem approach.

What is an Ecosystem?

An ecosystem is a dynamic complex of plants, animals, microbes and physical environmental features that
interact with one another. Humans are an integral part of ecosystems, marine and terrestrial. The “intercon-
nectedness” within and among ecosystems is provided both by the physical environment (for example, currents
transporting larvae from one part of the ecosystem to another) and by biological interactions (for example,
kelps or seagrasses creating habitat or predators consuming prey).

Ecosystems come in many sizes, often with smaller systems embedded within larger ones. For example, a kelp
forest in southern California represents a small habitat ecosystem that is nested within the larger California
Current Large Marine Ecosystem. At the largest scale, ecosystems are often categorized as Large Marine
Ecosystems (LMEs). Approximately 64 LMEs have been recognized globally, and 10 of these are in U.S. waters.3

The boundaries of each LME are defined primarily by oceanographic and topographic features. All LMEs include
multiple habitats such as sandy beaches, kelp forests, rocky shores, seagrass beds, or pelagic habitat. Individuals
of a few marine species spend their entire life within a single habitat such as a kelp forest, but most have larval
or juvenile stages that are transported across habitats but within an LME. Thus, even if the adult stage is seden-
tary, the individual uses multiple habitats within an LME over its lifespan. Some wide-ranging animals, including
certain large fish, sea turtles, and marine mammals, cross LME boundaries just as migrating birds move across
tundra, forest and prairie ecosystems on land.
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Core Scientific Knowledge About Ecosystems 

Our scientific understanding of ecosystems in general, and marine systems specifically, has advanced substan-
tially over the last few decades. A wealth of experience with ecosystem-based management on land is available
to inform implementation of marine ecosystem-based management. The following are key concepts that form
the foundation for an ecosystem approach to management.

 The key interactions among species within an ecosystem are essential to maintain if
ecosystem services are to be delivered. Ecosystems are highly interactive and strongly linked.
Removing or damaging some species can dramatically affect others and disrupt the ability of
the system to provide desired services. However, not all interactions are equally important.
The consequences of some species’ interactions strongly influence the overall behavior of
ecosystems. Small changes to these key interactions can produce large ecosystem responses.
For example, the absence of large-bodied predators at the apex of marine food webs can result
in large-scale changes in the relative abundances of other species. Ecosystem-based manage-
ment therefore entails identifying and focusing on the role of key interactions, rather than on
all possible interactions.

 The dynamic and complex nature of ecosystems requires a long-term focus and the
understanding that abrupt, unanticipated changes are possible. The abundances of species
are inherently difficult to predict, especially over longer time periods, in part because they may
change abruptly and with little warning. For example, decadal-scale changes (such as the
North Atlantic Oscillation or the Pacific Decadal Oscillation) significantly alter ecosystem
dynamics and population sizes. Such long-term changes tend to be less predictable because
they are associated with large-scale environmental changes. Management must thus antici-
pate and be able to adjust to these changes.

 Ecosystems can recover from many kinds of disturbance, but are not infinitely resilient.
There is often a threshold beyond which an altered ecosystem may not return to its previous
state. The tipping point for these irreversible changes may be impossible to predict. Thus,
increased levels of precaution are prudent as ecosystems are pushed further from pre-existing
states. Features that enhance the ability of an ecosystem to resist or recover from disturbance
include the full natural complement of species, genetic diversity within species, multiple repre-
sentative stands (copies) of each habitat type and lack of degrading stress from other sources.

 Ecosystem services are nearly always undervalued. Although some goods (fish and shell-
fish) have significant economic value, most other essential services are neither appreciated nor
commonly assigned economic worth. Examples of services that are at risk because they are
undervalued include protection of shorelines from erosion, nutrient recycling, control of dis-
ease and pests, climate regulation, cultural heritage and spiritual benefits. Current economic
systems attach no dollar values to these services; they are typically not considered in policy
decisions and many are at risk.
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Key Elements of Ecosystem-Based Management

The U.S. Commission on Ocean Policy and the Pew Oceans Commission articulated a number of key elements of
marine ecosystem-based management. They include:

 Make protecting and restoring marine ecosystems and all their services the primary focus,
even above short-term economic or social goals for single services. Only intact, healthy ecosys-
tems can provide the complete range of benefits that humans want and need over long peri-
ods of time.
 Consider cumulative effects of different activities on the diversity and interactions of
species.
 Facilitate connectivity among and within marine ecosystems by accounting for the import
and export of larvae, nutrients, and food.
 Incorporate measures that acknowledge the inherent uncertainties in ecosystem-based
management and account for dynamic changes in ecosystems, for example as a result of natu-
ral oscillations in ocean state or shifts in the frequency or intensity of storms. In general, levels
of precaution should be proportional to the amount of information available such that the less
that is known about a system, the more precautionary management decisions should be.
 Create complementary and coordinated policies at global, international, national, regional,
and local scales, including between coasts and watersheds. Ecosystem processes operate over
a range of spatial scales, and thus appropriate scales for management will be goal-specific.
 Maintain historical levels of native biodiversity in ecosystems to provide resilience to both
natural and human-induced changes.
 Require evidence that an action will not cause undue harm to ecosystem functioning before
allowing that action to proceed.
 Develop multiple indicators to measure the status of ecosystem functioning, service provi-
sion and effectiveness of management efforts.
 Involve all stakeholders through participatory governance that accounts for both local inter-
ests and those of the wider public.

Actions Consistent with Ecosystem-Based Management

Implementing ecosystem-based management will involve many steps and the use of diverse tools. The follow-
ing overarching actions are consistent with an ecosystem-based approach to management. Some of these indi-
vidual steps are already being taken in the U.S. and around the world. However, they have not been implement-
ed in a comprehensive, integrated way. Enough is known now about marine ecosystems to put an ecosystem-
based approach into practice immediately.

 Initiate ecosystem-level planning that involves multiple stakeholders and takes into
account the cumulative impacts of multiple important human activities on ecosystems, as well
as the effects of long-term environmental changes.

 Establish cross-jurisdictional management goals through formal agreements and mecha-
nisms across local, state, federal and tribal authorities. Goals within ecosystem-based manage-
ment should reflect interagency management at all levels, as opposed to focusing on specific
jurisdictions within an ecosystem (for example, parks, refuges, and sanctuaries).
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 Initiate zoning of regions of the ocean, for example LMEs, by designating areas for particular
allowable uses in both space and time, including networks of fully protected marine reserves
and other types of marine protected areas. Zoning that reduces conflict among users of differ-
ent services should account for and integrate the effects of key activities. This regional plan-
ning should be carried out in a comprehensive manner. Area-based management approaches
are valuable tools for coordinating the management of multiple uses within the larger land- or
seascape context. Networks of marine reserves are uniquely capable of protecting biodiversi-
ty and habitats, producing the large-bodied individuals who contribute disproportionately to
reproductive output, providing insurance against management uncertainties, and providing a
benchmark for evaluating the effects of activities outside of reserves.

 Expand and improve the coordination of habitat restoration in coastal ecosystems such as
wetlands, seagrass beds, and kelp and mangrove forests where habitats have been lost or
ecosystem functioning has been diminished. These activities, currently under the purview of a
plethora of governmental agencies, should be coordinated in a comprehensive manner that
considers their cumulative effects on ocean and coastal ecosystems and includes a rigorous
program of research, monitoring and evaluation.

 Adopt co-management strategies in which governments (federal, state, local, and tribal) and
diverse stakeholders (local resource users, academic and research scientists, conservation inter-
ests, community members with traditional knowledge, and other stakeholders) share the
responsibility for management and stewardship. Potential advantages include decision-mak-
ing that is better informed, more flexible, and incorporates traditional ecological knowledge.

 Incorporate adaptive management into ecosystem plans as an approach to learning from
management actions that allows for scientifically based evaluation, testing of alternate man-
agement approaches, and readjustment as new information becomes available from carefully
designed monitoring programs. Management should explicitly acknowledge that our current
understanding is incomplete and will continue to improve. Likewise, institutions must be
adaptable when ecosystems or knowledge change.

 Establish long-term ocean and coastal observing, monitoring and research programs to
collect continuously and integrate relevant biogeophysical, social, and economic data. These
programs are needed to understand better the workings of marine ecosystems, changes in
ocean dynamics, and the effectiveness of management decisions.
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Appendix III

Summary of USCOP Recommendations Regarding Regional Ocean Governance

The U.S. Commission on Ocean Policy (USCOP) provided specific recommendations for the structure and func-
tions of regional ocean councils in the context of a strengthened national ocean policy framework. This section
provides a brief review of those recommendations.

The USCOP recognized the necessity of managing marine and coastal resources in a more holistic manner and
acknowledged the many logistical challenges to doing so. In recognition of these challenges, the Commission
envisioned a phased approach that involves both top-down and bottom-up reforms.

An initial step involves establishment of a high-level, interagency National Ocean Council and a non-federal
advisory council in the Executive Office of the President. The inter-agency council would be chaired by a Special
Assistant to the President whose responsibilities are focused exclusively on ocean and coastal issues.4

Duties of the National Ocean Council with respect to regional ocean governance would include:

 working with governmental and nongovernmental stakeholders to develop a process for
the establishment of flexible, broadly-representative, and voluntary regional ocean councils,
and
 developing broad guidance and standards for regional ocean councils while allowing them
flexibility to shape their processes to meet their unique regional needs.

The USCOP recognized the ability of federal agencies to support regional processes by improving their coordi-
nation at the regional level and recommended that the President direct the agencies to do so. Through greater
coordination, federal agencies can begin to integrate agency actions, provide a visible point of contact for non-
federal stakeholders, and facilitate the creation of regional processes. Regional concerns would be communicat-
ed through the national advisory council.

Regional councils as envisioned by the USCOP would be voluntary and broadly-representative. Their geographic
boundaries would be based on large marine ecosystems and they would address a wide range of issues. They
would not supplant existing authorities, but would enhance existing agencies’ abilities to effectively manage
interacting resources. Duties of the regional ocean councils would include:

 developing regional goals and priorities,
 identifying the best tools for addressing regional issues,
 coordinating agencies and stakeholders, and
 representing regional ocean issues at the national level.

Regional entities might perform several additional functions, including addressing issues of sub-regional con-
cern. An important support product for regional ocean governance would be regional information manage-
ment systems to enable scientific basis for regional decision making.



1The meeting, Ocean Ecosystem Management: Challenges
and Opportunities for Regional Ocean Governance, was

hosted by the Duke Environmental Law and Policy Forum with sponsorship

from Duke University’s Nicholas Institute for Environmental Policy

Solutions and the Duke Law School.  Proceedings from the meeting will be

published in the Spring 2006 edition of the journal of the Duke

Environmental Law and Policy Forum.   

2U.S. Commission on Ocean Policy (2004) Appendix C: Living Near

and Making a Living from the Nation’s Coasts and Oceans 

3The 10 Large Marine Ecosystems within the U.S. Exclusive Economic

Zone (in whole or in part) are the Beaufort Sea, Chukchi Sea, Eastern

Bering Sea, Gulf of Alaska, California Current, Insular Pacific Hawaiian,

Gulf of Mexico, Caribbean Sea, South East U.S. Continental Shelf, and

North East U.S. Continental Shelf.

4The USCOP recognized that the new entities must eventually be codified

to ensure long-term commitment, but that presidential action could

launch them immediately.
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