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Ecosystem-based management (EBM) necessarily requires a degree of coordination
across countries that share ocean ecosystems, and among national agencies and
departments that have responsibilities relating to ocean health and marine resource
utilization. This requires political direction, legal input, stakeholder consultation and
engagement, and complex negotiations. Currently there is a common perception that
within and across national jurisdictions there is excessive legislative complexity, a
relatively low level of policy coherence or alignment with regards to ocean and coastal
EBM, and that more aligned legislation is needed to accelerate EBM adoption. Our
Atlantic Ocean Research Alliance (AORA) task group was comprised of a small, focused
and interdisciplinary mix of lawyers, social scientists, and natural scientists from Canada,
the USA, and the EU. We characterized, compared, and synthesized the mandates
that govern marine activities and ocean stressors relative to facilitating EBM in national
and international waters of the North Atlantic, and identified formal mandates across
jurisdictions and, where possible, policy and other non-regulatory mandates. We found
that irrespective of the detailed requirements of legislation or policy across AORA
jurisdictions, or the efficacy of their actual implementation, most of the major ocean
pressures and uses posing threats to ocean sustainability have some form of coverage
by national or regional legislation. The coverage is, in fact, rather comprehensive. Still,
numerous impediments to effective EBM implementation arise, potentially relating to
the lack of integration between agencies and departments, a lack of adequate policy
alignment, and a variety of other socio-political factors. We note with concern that if
challenges regarding EBM implementation exist in the North Atlantic, we can expect that
in less developed regions where financial and governance capacity may be lower, that
implementation of EBM could be even more challenging.
Keywords: ecosystem approach, ecosystem-based management, marine policy, ocean governance, ocean policy,
mandates, North Atlantic
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INTRODUCTION

The Atlantic Ocean Research Alliance (AORA) between
Canada, the EU, and the USA was launched by the signatories
of the Galway Statement on Atlantic Ocean Cooperation in
May 2013 (www.atlanticresource.org/aora). The AORA intends
to advance the shared vision of a healthy Atlantic Ocean
that promotes the well-being, prosperity, and security of the
present and future generations. One of the four priority
cooperation areas is on the ecosystem approach to ocean
health and stressors. AORA with the Food and Agriculture
Organization (FAO) of the United Nations led an EBM scoping
workshop in 2016, which concluded that understanding the
impediments to implementation of EBM is imperative (AORA,
2017). Considering the common understanding of the potential
benefits from a coordinated, effective EBM approach at the
national and international level but given apparent ineffective
implementation to date, an important question arises as to
what role mandates play in the implementation of EBM within
and across jurisdictions of Canada, the EU, and the US. By
mandates we mean, in their broadest sense, an authorization
to act in a particular way on a public issue. This may
include legally binding obligations as well as so-called soft law
agreements, principles and declarations that are not necessarily
legally binding. Insights from the AORA regions, which
have relatively high technical, financial and political capacity,
could provide important insights for the broader global EBM
community.
In this paper, we report findings from our AORA task
group which is considering mandates and ocean governance.
The mandates task group was asked to characterize relevant
mandates and governance structures, relate them to one another,
compare across jurisdictions, and identify those features that
facilitate or hinder the ecosystem approach. Our task group,
comprised of a small, focused and interdisciplinary mix of
lawyers, social scientists, and natural scientists from across the
three AORA jurisdictions, in March 2018 met in London for
a 4-day workshop. Our goal was to characterize, compare, and
synthesize the mandates that govern marine activities and ocean
stressors relative to facilitating EBM in national and international
waters of the North Atlantic. Specifically, we sought to compare
the mandates across jurisdictions, identify policy and other nonregulatory mandates where possible, and to assess whether the
lack of mandates was a likely constraint to EBM in the AORA
jurisdictions.

Ecosystem-based management (EBM) is predicated on using the
natural ecosystem boundaries as a framework rather than being
confined by political or administrative boundaries (Slocombe,
1993). In a marine context, EBM emphasizes the maintenance
or enhancement of ecological structure and function, and
the benefits that healthy oceans provide to society (Link
and Browman, 2017). EBM necessarily requires a degree of
coordination across countries that share ocean ecosystems,
and among national agencies and departments that have
responsibilities relating to ocean health and marine resource
utilization. If conceived and implemented effectively, EBM may
facilitate systematic, holistic perspectives on ocean management.
As such, EBM has garnered substantial national and international
interest among governments and agencies responsible for the
sustainable utilization and management of ocean and coastal
resources (ORAP, 2013; NMFS, 2016; AORA, 2017; European
Parliament, 2018).
Despite its promise, there are a number of concerns that the
pace of adopting and implementing EBM is insufficient (Arkema
et al., 2006; Leslie and McLeod, 2007; Link and Browman,
2017), particularly in the face of accelerating environmental
change (e.g., Hoegh-Guldberg and Bruno, 2010; Barange et al.,
2018), technological advance (e.g., Sutherland et al., 2017), and
the emerging importance internationally of the “blue growth”
agenda (Visbeck et al., 2014). EBM requires coordination among
jurisdictions and agencies that share ocean-related authority
but which may hold very different priorities and values. This
requires political direction, legal input, stakeholder consultation
and engagement, and complex negotiations. The transaction
costs of designing and successfully implementing EBM are likely
high because governance and management mechanisms at the
appropriate geographic scale take time and effort to establish
and implement. Even though the long-term EBM benefits may
well more than compensate for initial investments, responsible
authorities may be reticent to fully invest and support EBM
implementation unless they are sure that EBM is “worth the
effort.” Two questions thus arise: do we have capable legal
systems mandated to support cross-jurisdictional EBM; and do
we have the political will and institutional and technical capacity
to take the necessary efforts and investments to implement
EBM?
Currently there is a common perception that within
and across national jurisdictions there is excessive legislative
complexity (Boyes and Elliott, 2014; Raakjaer et al., 2014; Boyes
et al., 2016), a relatively low level of policy coherence or
alignment with regards to ocean and coastal EBM, and that
more aligned legislation is needed to accelerate EBM adoption
and help maintain healthy oceans (Ramírez-Monsalve et al.,
2016; Marshak et al., 2017). Other research has highlighted weak
implementation of EBM (Arkema et al., 2006; Fluharty, 2012;
Salomon and Dross, 2013; Link and Browman, 2014, 2017; van
Tatenhove et al., 2014; Marshak et al., 2017) but, to date, there
has been relatively little research focus on the legal and policy
mandates needed to support effective EBM [but see (Boyes et al.,
2016)], and how those might affect EBM implementation.
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METHODS
Understanding the potential for EBM to achieve ecological,
social, and economic goals requires improved understanding of
how governments establish and implement EBM. To organize
our analysis, we propose a multi-level approach (Figure 1),
reflecting political mandate, legislative structure, and nonregulatory implementing policy. We drew on the multi-level
Institutional Analysis and Development framework (Rudd, 2004;
Ostrom, 2005) to create the framework that helps conceptualize
the mandates themselves and the degree to which there is
commitment to implement them.
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FIGURE 1 | The conceptual multi-level approach used by the task group depicting political mandate, legislative structure, and non-regulatory implementing policy
(adapted from Link et al., 2018).

Preliminary research prior to convening the workshop
(AORA, 2017) outlined a range of legislation and agreements
in Canada, the EU, the US, and internationally. We reexamined and refined these, focusing on how specific Acts or
Agreements referenced particular ocean stressors and human
activities. While not comprehensive, this information was used
to structure workshop discussion regarding mandate coverage.
Other non-regulatory mandates (e.g., executive directives,
spending guidelines, policy statements, etc.) also exist, so the
legislation list may not convey fully all the prescribed mandates
or ocean management priorities within a jurisdiction. We also
did not explicitly develop a list of national European legislation,
or State- and Province-level legislation in North America, a task
that would add greatly to the complexity of the exercise.
To structure the workshop discussion, we used a slightly
adapted list of 20 EBM principles that were based on those of
the Convention on Biological Diversity (www.cbd.int/ecosystem/
principles.shtml) and the FAO Ecosystem Approach to Fisheries
(Garcia et al., 2003). During the workshop, we solicited opinions
from among participants familiar with each jurisdiction as
to provide a judgement as to whether these principles were
being practically implemented. The international area beyond
national jurisdiction (ABNJ) component was viewed as too
wide-reaching and with contrasting elements (e.g., seabed vs.
water column; treaty vs. customary law) so as to give any
meaningful judgement as to the implementation status for many
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of the principles; such an analysis could be better executed
in the future using formal expert judgement interviews or
reviews.
In addition to legislation that largely focuses on formal rules
and regulatory action to implement EBM, there are informal
enabling or non-regulatory policy tools that can be used. These
can be inferred through the strength of discourse surrounding
EBM, the discretionary scope of legislation or regulations, and
the resources dedicated to achieving EBM goals. Non-regulatory
policies and priorities can be used alone or in conjunction with
formal rules to help move jurisdictions toward desired EBM
outcomes, thus there are opportunities to strategically combine
different types of interventions and investments to achieve
synergies in protecting or re-generating benefits from healthy
ocean ecosystems.

RESULTS
Legislation across jurisdictions (Canada, EU, US) differs to
some extent with respect to how EBM is defined and the
specific processes and standards that it involves. There are
also differences regarding implementation and enforcement
mechanisms across jurisdictions, as well as in the flexibility that
authorized agencies and departments have to use specific types of
rules or non-regulatory policy tools to achieve EBM goals.
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TABLE 1 | Principles considered in comparing and contrasting EBM implementation across jurisdictions, and expert opinion on realization level (for each jurisdiction in
order, Y, yes; N, no; ?, uncertain).
EBM principle

Realization (Canada, EU, US,
ABNJa )

1. The objectives of management of land, water and living resources are a matter of societal choices

Y, Y, Y, Y

2. Management should be decentralizedb to the lowest appropriate level

Y, Y, Y, Y

3. Ecosystem managers should consider the effects (actual or potential) of their activities on adjacent and other ecosystems

Y, N, N, ?

4. Recognizing potential gains from management, there is usually a need to understand and manage the ecosystem in an
economic context

Y, Y, Y, ?

5. Recognizing potential gains from management, there is usually a need to understand and manage the ecosystem in a
social context

N, N, N, ? (but emerging concept in
Canada and EU)

6. Recognizing potential gains from management, there is usually a need to understand and manage the ecosystem in a
cultural context

N, N, N, ? (but emerging concept in
Canada and EU)

7. In order to maintain ecosystem services, the conservation of ecosystem structure and functioning should be an objective
of the ecosystem approach

Y, Y, Y, Y

8. Ecosystem must be managed within the limits of their functioning

N, N, N, ?

9. The ecosystem approach should be undertaken at the appropriate spatial and temporal scales

Y, Y, Y, Y

10. Recognizing the varying temporal scales and lag-effects that characterize ecosystem processes, objectives for
ecosystem management should be set for the long term

?, ?, ?, ? (varies by legislative
mandate)

11. Management must recognize that change is inevitable

Y, Y, Y, Y

12. The ecosystem approach should seek the appropriate trade-off (balance) between, and integration of, conservation
and use of marine resources (e.g., biological diversity)

N, N, N, N

13. The ecosystem approach should consider all forms of relevant information, including scientific and indigenous and local
knowledge, innovations and practices

Y, N, ?, ? (varies by legislative
mandate and region in and ABNJ)

14. The ecosystem approach should involve all relevant sectors of society and scientific disciplines;

N, ?, Y, ? (varies by legislative
mandate and region in EU and ABNJ)

15. The interdependence between human wellbeing and ecosystem well-being is recognized;

Y, Y, Y, ?

16. An appropriate policy, legal, and institutional framework is adopted to support the sustainable and integrated use of the
resources;

Y, Y, Y, ?

17. An institutional framework is utilized;

Y, N, N, ? (but varies regionally in
Canada)

18. Objectives are reconciled through prioritization and making trade-offs;

Y, ?, Y, ? (but varies regionally in
Canada and US)

19. The need to maintain the productivity of ecosystems for present and future generations is recognized; and

Y, Y, N, ?

20. Efforts are made to establish and preserve equity in all its forms (intergenerational, intra-generational, cross-sectoral,
cross-boundary and cross-cultural), with special attention given to rights of minorities.

N, N, N, ? (with exception of current
reconciliation process in Canada)

a ABNJ,

areas beyond national jurisdiction.
meaning of decentralized: could also mean devolved or subsidiary.

b Unclear

Mandates With Respect to Elements of
EBM

effects was recognized as too uncertain to make a definitive
conclusion either way. The remaining eight principles were
perceived to be realized in some jurisdictions but not others.
The general message arising from Table 1 is that the need
for EBM is recognized and that economic and ecological
consequences are viewed as relatively more consequential across
jurisdictions as compared to social and culture principles of
EBM.

Our opinions, based on discussion within the expert task group
at the London workshop (Table 1), were that a 40% (8 out of 20)
of EBM principles were being realized in most jurisdictions. This
occurred for all four jurisdictions for five principles (principles 1,
2, 7, 9, 11), and three principles (principles 4, 15, 16) were largely
being realized in Canada, the EU, and the US (the situation varied
too much internationally to make a meaningful characterization).
There was also consensus that five EBM principles were
not being met, reflecting social and cultural considerations
(principles 5, 6, 20), or ecosystem limitations (principle 8).
There was also agreement that there were shortcomings
across all jurisdictions with regards to the principle that
emphasized that EBM should seek the appropriate balance
between, and integration of, conservation and use of marine
resources (principle 12). One principle (10) relating to lagged
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Mandates Arising From Legislation and
Policy
Canada
Canada has long term commitment to EBM through its Oceans
Act, a federal statute that establishes broad principles by
which Canada will manage its ocean territories. The Oceans
Act prescribes that an ecosystem approach be applied in the
protection and preservation of the marine environment, and for
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of GES in Article 5 of the directive was removed during the
legislative process (Jones et al., 2016).

the conservation and protection of biodiversity. Implementation
of EBM has been largely conducted on a regional basis
through integrated planning processes and has been supported
by a number of initiatives such as the 2007 launch of the
Ecosystem Research Initiatives. As in other jurisdictions, there
is some overlap in the implementation of EBM with other
tools such as marine spatial planning and/or coastal zone
management. Table 2 summarizes a selection of legislation that
is particularly relevant for EBM in Canada. General information
on Canadian legislation is available from the Department
of Justice (laws-lois.justice.gc.ca/eng/acts/) and summaries of
environmental legislation are available from Environment
Canada (https://www.ec.gc.ca/?lang=en) and WWF Canada
(2013).
Canada also has a variety of sectoral strategies (e.g., Canadian
Biodiversity Strategy, Ocean Protection Plan) that address oceanrelevant pressures and activities, as well as explicit mandate letters
(pm.gc.ca/eng/mandate-letters) that specify the legislative and
policy priorities for various Departments with direct or indirect
responsibilities for ocean management. New to the approach
outlined in the mandate letter is the increased reliance on
horizontal and coordinated action between departments.

USA
In the US there is no comprehensive ocean legislation that
mandates the application of EBM across ocean sectors but many
individual pieces of legislation (Table 4) have potential relevance
for EBM. Often the National Environmental Policy Act (NEPA)
has been used to authorize and execute major facets of EBM.
NEPA requires federal agencies to incorporate environmental
considerations in their planning and decision-making through
a systematic interdisciplinary approach. Specifically, all federal
agencies are to prepare detailed statements assessing the
environmental impact of and alternatives to major federal
actions significantly affecting the environment. In practice,
NEPA is used to examine a range of activities that impact
parts of the ocean, but typically focuses on only one oceanuse sector. Recommendations by the National Commission on
Ocean Policy, created under the auspices of the Oceans Act of
2000, established a strong framework for the implementation
of EBM in U.S federal waters (National Ocean Council, 2013).
This was further codified by an executive order formalizing
the National Ocean Policy (Executive Order 2010) that called
for “. . . a comprehensive, integrated ecosystem-based approach
that addresses conservation, economic activity, user conflict, and
sustainable use of ocean, coastal, and Great Lakes resources. . . ”
Yet relatively few EBM-related recommendations were put into
practice by most federal agencies with ocean management
regulatory authority (Craig, 2015).
In practice the focus of the National Ocean Policy was
primarily on voluntary regional ocean planning with no
specifically enforceable rights for the participating states and
others (Christie, 2015). Two federally coordinated regional ocean
plans were completed: the Northeast Ocean Plan; and the MidAtlantic Regional Ocean Action Plan (Duff, 2017). In these plans,
the federal government’s role was not to mandate EBM, but to
encourage voluntary partnerships by providing information and
funding for local/regional pilot projects (Craig, 2015). A recent
Executive Order (Executive Order 2018) superseded the National
Ocean Policy, emphasizing much more of a coordinating role
for the federal government, stressing economic development in
coastal and ocean areas, and not explicitly mentioning EBM.

EU
The EU’s Integrated Maritime Policy (IMP) seeks to provide
an overarching framework (ec.europa.eu/maritimeaffairs/
policy_en) for coherent approaches to maritime issues and
coordination between different policy areas that encompass
a variety of legislation (Table 3). It addresses key aspects and
instruments for a more holistic approach to maritime governance
such as an agenda coordinating economic activities (i.e., “blue
growth” strategies), marine data and integrated surveillance,
or sea basins strategies. However, as the umbrella instrument
for overall coordination of maritime activities across different
Directorate Generals and different coastal nations, the IMP
is relatively weak in legal and financial (lacking an adequate
funding mechanism) terms when compared with the sectoral
policies which it is supposed to integrate (Fritz and Hanus, 2015).
The Marine Strategy Framework Directive (MSFD) provides
the environmental pillar to sectoral EU maritime policies and
is unique (in terms of EU marine legislation) in having an
ecosystem-based approach (van Tatenhove et al., 2014; Bigagli,
2015). Under the MSFD, each member state has to develop a
marine strategy in order to contribute to the achievement of
Good Environmental Status (GES) by 2020, specified through 11
descriptors. While developing such marine strategies, member
states are required to cooperate, preferably through regional seas
conventions (e.g., OSPAR, HELCOM) (van Leeuwen et al., 2014).
Marine spatial planning (MSP) is considered a central
instrument for the implementation of the IMP and for
implementing EBM (Schaefer and Barale, 2011; Bigagli, 2015).
MSP was added to the EU’s portfolio through the 2014 Maritime
Spatial Planning Directive (Directive 2014/89/EU). The Directive
introduces minimum requirements which EU member states
have to fulfill in their MSP activities. While the main objective of
the Directive is to “support sustainable development and growth
in the maritime sector” [Art. 5(1)], a reference to the promotion
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Areas Beyond National Jurisdiction (ABNJ)
In the ABNJ a number of ocean pressures and activities are
covered by international agreements (Table 5). Environmentallyoriented agreements of potential relevance for EBM are
summarized by the CBD (www.cbd.int/brc/) and the IMO
provides a comprehensive list of shipping-related conventions
(www.imo.org/en/About/Conventions/ListOfConventions/
Pages/Default.aspx).
International law on the management of resources in
the ABNJ has developed on an ad hoc basis with minimal
coordination or assurance that activities will be undertaken based
on best scientific information. Some principles and obligations
have been generally recognized as applying to all areas of the
globe including the ABNJ. In 1987, The World Commission
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TABLE 2 | Canadian legislation potentially relevant for EBM.
Coverage
Legislation/Agreements

Ocean stressors/environment

Human activities and governance

Antarctic Environmental Protection Act
Arctic Waters Pollution Protection Act

Antarctic activities
Eutrophication; toxic chemicals

Arctic activities

Canada Marine Act

Harbors and ports

Canada Shipping Act

Marine debris

Renewable energy; mineral extraction; recreational boating; maritime
safety; maritime safety; transport; Arctic activities

Canadian Environmental Protection Act

Cumulative impacts; eutrophication; toxic
chemicals; erosion; ocean dumping

Mineral extraction; aggregates; dredging; weather regulation; marine
bioprospecting; marine biotechnology

Canada Oil and Gas Operations Act

Oil and gas extraction; liquefied natural gas

Canada Petroleum Resources Act

Oil and gas extraction; liquefied natural gas

Canada Shipping Act

Shipping

Canadian Transportation Act

Transport

Canadian Transportation Accident Investigation
and Safety Board Act

Maritime safety; contraband transport; transport

Canadian Water Act

Eutrophication; toxic chemicals

Canadian Wildlife Act

Dredging; MPAs

Coastal Fisheries Protection Act

Foreign fishing vessel access

Coasting Trade Act

Shipping

Criminal Code of Canada

Maritime piracy; human trafficking

Customs and Excise Offshore Application Act
Department of the Environment Act

Shipping
Harmful algal blooms; eutrophication; toxic
chemicals; water quality; water quantity; water
cycle; climate change; ocean acidification

Oil and gas extraction; liquefied natural gas

Energy Efficiency Act

Renewable energy

Federal Sustainable Development Act

Education

Fish Inspection Act

Seafood processing; seafood safety

Fishing and Recreational Harbor Act

Recreational fishing; tourism

Fisheries Act

Invasive species; eutrophication; toxic
chemicals; flooding; erosion; habitat loss; sea
level rise;

Great Lakes Water Quality Agreement

Harmful algal blooms; eutrophication

Industrial capture fisheries; recreational fishing; aquaculture; IUU
fishing; renewable energy; mineral extraction; aggregates; dredging;
coastal development; coastal communities; beaches and bathing;
marine bioprospecting; marine biotechnology; coastal zone
management; Arctic activities

Labor Code of Canada

Maritime safety; shipping

Migratory Birds Convention Act

Renewable energy; dredging

National Defense Act

Industrial capture fisheries; oil and gas extraction; liquefied natural
gas; military use

National Energy Board Act

Oil and gas extraction; liquefied natural gas; renewable energy

National Marine Conservation Areas Act

MPAs
Shipbuilding and repair

Navigable Waters Protection Act

Erosion

Renewable energy; dredging; harbors and ports; telecommunication
and power cables; transport; shipping; coastal zone management

Oceans Act

Cumulative impacts; integrative systems effects;
biodiversity loss; corals; eutrophication water
quality; water quantity; water cycle; flooding;
erosion; habitat loss; climate change; sea level
rise;

Industrial capture fisheries; recreational fishing; aquaculture; IUU
fishing; renewable energy; mineral extraction; aggregates; dredging;
ocean noise; coastal development; coastal communities; tourism;
maritime safety; transport; shipping; coastal zone management;
MPAs; Arctic activities

Parks Canada Agency Act

Archaeology preserves and artifacts; heritage
and special places; marine monuments

Tourism; beaches and bathing

Pilotage Act

Shipping

Safe Food for Canadians Act

Seafood safety

Seafood Processing Act
Species at Risk Act

Seafood processing
Endangered and protected species

Renewable energy; mineral extraction; aggregates; dredging

Telecommunications Act

Telecommunication and power cables

Territorial Lands Act

Dredging

Transportation of Dangerous Goods Act

Transport

Weather Modification information Act
Wild Animal and Plant Protection and Regulation
of International and Interprovincial Trade Act

Frontiers in Marine Science | www.frontiersin.org

Weather regulation
Endangered and protected species
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TABLE 3 | EU legislation potentially relevant for EBM.
Coverage
Legislation/Agreements

Ocean stressors/environment

1995 Fish Stocks Agreement

Human activities and governance
Industrial fishing

Air pollutants from maritime transport (Directive 2012/33/EU)

Shipping

Basic Fish Regulations

Seafood safety

Common Fishery Policy

Corals

Industrial fishing; recreational fishing;
aquaculture; community well-being

Bathing Water Directive

Water quality

Bathing

Clean Air Policy

Climate change

Contaminants in Food Regulations

Seafood safety

Council of Europe Conventions on Archaeology & Landscape
(various regulations)

Archaeology preserves & artifacts; marine
monuments

Drinking Water Directive

Water quality

Enhancing Port Security Directive

Maritime security

Environmental Impacts Assessment Directive

Cumulative impacts

Environmental Liability Directive

Invasive species

EU Agenda for a sustainable and competitive European tourism
EU Biodiversity Strategy

Ecotourism
Biodiversity; corals

EU Directive on preventing and combating trafficking in human
beings

Human trafficking

EU Maritime Security Strategy (EUMSS)
EU Regulation on Invasive Alien (non-native) species
(1143/2014)

Oil and gas extraction; decommissioning of
offshore structures; liquefied natural gas;
renewable energy;

Maritime security
Invasive species

EU Regulation to prevent, deter and eliminate illegal,
unreported and unregulated (IUU) fishing

IUU fishing

EU Strategy on Invasive Alien Species

Invasive species

Floods Directive

Flooding; erosion

Habitats and Birds Directives (including NATURA 2000)

Corals; habitat; endangered/protected species;
biodiversity

Industrial Emissions Directive

Toxic chemicals

Harbors and ports; MPAs

Integrated EU policy for the Arctic

Arctic development

Integrated Maritime Policy

Coastal development; community well-being;
recreation; tourism; ecotourism

Maritime Spatial Planning Directive

Aquaculture; oil and gas extraction; liquefied
natural gas; coastal development; coastal zone
management; coastal community dynamics;
recreation;

Marine Strategy Framework Directive

Cumulative impacts; systems effects;
biodiversity; corals; invasive species;
eutrophication; toxic chemicals; marine debris;
plastics; ocean dumping; acoustics/noise;
ocean current disturbance

Nitrates Directive

Water quality

Packaging and Packaging Waste Directive

Marine debris; plastics

Port Reception Facility Directive

Marine debris

REACH

Toxic chemicals

Recommendation on Integrated Coastal Zone Management

Erosion

Harbors and ports
Coastal development

Recommendation on measures for self-protection and the
prevention of piracy and armed robbery against ships
(2010/159/EU)
Renewable Energy Directive

Piracy

Renewable energy

Ship Source Pollution Directive
Strategic Environmental Assessment Directive

Ocean dumping
Cumulative impacts

Strategy on Plastics in a Circular Economy

Plastics

Urban Waste Water Treatment Directive

Eutrophication; water quality; plastics

Waste Framework Directive

Marine debris; plastics

Water Framework Directive

Invasive species; harmful algal blooms;
eutrophication; toxic chemicals; water quality;
water quantity; water cycle; beaches
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Oil and gas extraction; liquefied natural gas;
renewable energy; mineral extraction;
aggregates; MPAs

7

Oil and gas extraction; liquefied natural gas;
renewable energy

Bathing
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TABLE 4 | USA legislation potentially relevant for EBM.
Coverage
Legislation/Agreements

Ocean stressors/environment

Abandoned Shipwreck Act

Archaeology preserves and artifacts

Act to Prevent Pollution from Ships of 1980

Human activities and governance

Shipping; transport

Antiquities Act

Archaeology preserves and artifacts;
heritage and special places

Aquatic Nuisance Species Program 16 USC 4722

Invasive species

Atlantic Coastal Fisheries Cooperative Management Act

Recreational fishing

Atlantic Striped Bass Conservation Act

Recreational fishing

Billfish Conservation Act

Recreational fishing

CERCLA

Toxic chemicals

Clean Water Act

Eutrophication; water quality; water
quantity; water cycle

Coast and Geodetic Survey Act of 1947

Erosion

Coastal Barrier Resources Act
Coastal Wetlands Planning, Protection, and Restoration Act

Coastal management
Coastal management; coastal zone
management; ports and harbors; coastal
community dynamics; community well-being;
beaches and bathing
Corals

Deep Seabed Hard Minerals Resources Act

Mineral extraction

sDeepwater Port Act
Endangered Species Act

Ports and harbors
Endangered and protected species;
habitat; acoustics/noise

Energy Policy Act of 2005

Renewable energy

FDA Act
Federal Food, Drug, and Cosmetic Act

Seafood processing
Seafood safety

Federal Insecticide, Fungicide, and Rodenticide Act

Toxic chemicals

Federal Ocean Acidification Research and Monitoring Act

Carbon chemistry and ocean
acidification

Fish and Wildlife Coordination Act

Systems effects

Global Climate Protection Act of 1990

Climate change

Global Change Research Act of 1990

Climate change

Harmful Algal Bloom and Hypoxia Research and Control Act

Harmful algal blooms

High Seas Driftnet Fishing Moratorium Protection Act

IUU fishing

Intervention on the High Seas Act
Jellyfish Control Act

Ports and harbors

Habitat

Coastal Zone Management Act (CZMA) of 1972 (as amended)

Coral Reef Conservation Act

Oil and gas extraction; liquefied natural gas

Shipping; transport
Gelatinous blooms

Jones Act

Ports and harbors; shipbuilding and repair

Lacey Act

Endangered and protected species

Marine Debris Research Prevention and Reduction Act

Marine debris

Marine Mammal Protection Act

Endangered and protected species;
acoustics/noise

Marine Protection, Research, and Sanctuaries Act

Heritage and special places; marine
monuments

Migratory Bird Treaty Act

Endangered and protected species

Magnuson-Stevens Fishery Conservation and Management Act

Habitat

Monuments Act

Marine monuments

National Aquaculture Act of 1980

IUU fishing

Dredging; MPAs

Industrial fishing
Aquaculture

National Coastal Monitoring Act

Beaches and bathing

National Environmental Policy Act

Cumulative impacts; systems effects;
eutrophication; acoustics/noise

National Fishing Enhancement Act

Habitat

National Historic Preservation Act

Archaeology preserves and artifacts

Ocean dumping

(Continued)
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TABLE 4 | Continued
Coverage
Legislation/Agreements

Ocean stressors/environment

National Integrated Drought Information System Act of 2006

Water quantity

National Invasive Species Act

Invasive species

National Marine Sanctuaries Act

Human activities and governance

Coastal management

National Ocean Pollution and Planning Act 1978

Ocean dumping

Ocean and Coastal Mapping Integration Act

Erosion

Oceans and Human Health Act

Human health

Oceans Act (of 2000)

Systems effects

Ports and harbors

Ocean Dumping Act

Ocean dumping

Oil Pollution Act (OPA)

Oil and gas extraction; liquefied natural gas

Outer Continental Shelf Lands Act

Oil and gas extraction; mineral extraction;
aggregates

Port and Tanker Safety Act 1978

Ports and harbors; shipping; transport

Rivers and Harbors Act

Dredging; ports and harbors

Secure Water Act of 2009

Water quantity

Water Pollution Prevention and Control Act

Eutrophication; toxic chemicals; water
quality

US Coast Guard Act

Recreational boating

EBM. Language supporting an EBM approach has been
incorporated into many legislative and policy instruments in
all three jurisdictions. Yet in practice, EBM has seen limited
implementation across all jurisdictions despite the apparently
ample legal tool box. There are numerous potential explanations
as to why this is still the case.

on Environmental and Development (WCED, 1987) approved
22 articles of legal principles including, for example: requiring
nations to use transboundary natural resources in a reasonable
manner; taking precautionary measures to limit risk and
to establish strict liability for harm done; providing prior
notification and assessment of activities having significant
transboundary effects; and applying, as a minimum, the same
standards for environmental conduct and impacts concerning
transboundary resources as are applied domestically.
These legal principles are often discussed and used to guide
national behavior in ocean areas. Many of them have become
codified in international agreements, while others have come to
reflect customary international law (Birnie et al., 2009). OSPAR
is leading efforts in the Northeast Atlantic to designate a network
of MPAs in ABNJ, which include working with competent
international authorities to develop management measures for
the sites (O’Leary et al., 2012). Negotiations are also moving
forward on an international binding instrument, under the
UNCLOS, on the conservation and sustainable use of marine
biological diversity of ABNJ.
These and similar efforts reflect a growing willingness by the
international community to seek to manage ABNJ in a more
coordinated and ecosystem-based fashion. Determining whether
aspects of EBM are occurring in the ABNJ depends, however,
on an interpretation of specific articles in existing international
agreements as well as an analysis of relevant customary legal
norms and soft law principles.

Mandates and Government Organization
Mandates and Policy Coherence
There are some gaps in legislative coverage for some ocean
uses and pressures. For instance, some of the more recent
technological developments seen in fields like marine
biotechnology and bioprospecting do not have many, if
any, clear legislative coverage across these jurisdictions. Sea
level rise is another important issue lacking directly associated
legislation at the national or regional level.
Next to legislative gaps, there are obvious instances of vertical
and horizontal as well as external and internal incoherences at the
level of policy objectives, instruments, and implementation (cf.
Nilsson et al., 2012). They hamper or prevent the achievement
of EBM. Put differently, the maximization of all maritime
uses at large is impossible, though creating synergies between
uses on the ground, minimizing their trade-offs, and searching
for compensatory measures represent central challenges for
EBM decision-makers and managers. The question of how
coherence is addressed in maritime governance processes is
closely linked to the capacities of actors (sectors, maritime users,
see Imbalances in Capabilities Across Sectors), the existence
and use of coordination mechanisms (see Interdepartmental and
Agency Coordination), and the (re)-distributive dimension of
EBM legislation (see Economic Costs and Benefits Arising From
Implementing EBM).

DISCUSSION
In our view, the regulatory mandates across AORA jurisdictions
reflect sufficient legal authority to engage in effective
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TABLE 5 | International agreements potentially relevant for EBM.
Coverage
Legislation/Agreements

Ocean stressors/environment

Antarctic Treaty

Human activities and governance
Antarctic activities

Baltic Marine Environment Protection Commission Helsinki Commission (HELCOM)

Endangered and protected species;

Oil and gas extraction; decommissioning of offshore
structures; MPAs

Convention on Environmental Impact Assessment in a
Transboundary Context

Cumulative impacts

Convention for the Protection of the Marine Environment
of the North-East Atlantic (OSPAR)

Endangered and protected species;

Oil and gas extraction; decommissioning of offshore
structures; MPAs

Convention on Biological Diversity (CBD)

Endangered and protected species;
biodiversity; corals; habitat; genetic materials

MPAs

Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES)

Endangered and protected species;

Convention on Migratory Species (CMS) (Bonn
Convention)

Endangered and protected species;
biodiversity;

Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter (London
Convention)

Marine debris

Convention on Wetlands (Ramsar Convention)

Biodiversity

Decommissioning of offshore structures; shipping;
transport;

FAO Code of Conduct for Responsible Fisheries

Industrial fishing

Geneva Conventions

Decommissioning of offshore structures

Hong Kong International Convention for the Safe and
Environmentally Sound Recycling of Ships

Decommissioning of offshore structures; shipping

International Commission for the Conservation of Atlantic
Tunas (ICCAT)

Industrial fishing

International Convention for the Control and
Management of Ships’ Ballast Water and Sediments

Invasive species

Shipping

International Convention for the Prevention of Pollution
from Ships (MARPOL)

Marine debris; toxic chemicals

Maritime safety; shipping; transport;

International Convention for the Safety of Life at Sea
(SOLAS)
International Convention on Oil Pollution Preparedness,
Response and Co-operation (OPRC)

Maritime safety; shipping; transport;
Toxic chemicals

International Convention on Salvage

Marine monuments

International Convention on the Control of Harmful
Anti-fouling Systems on Ships (AFS)

Toxic chemicals

Shipping

International Whaling Commission (IWC)

Industrial fishing

London Fisheries Convention
Montreal Protocol

Industrial fishing
Toxic chemicals

North Atlantic Salmon Conservation Organisation
(NASCO)

Industrial fishing

North-East Atlantic Fisheries Commission (NEAFC)

Industrial fishing

Northwest Atlantic Fisheries Organization (NAFO)

Industrial fishing

Sustainable Development Goals

Systems effects

UNESCO Protection of Underwater Cultural Heritage

Archaeology preserves and artifacts; heritage
and special places; marine monuments

United Nations Convention against Transnational
Organized Crime

Human trafficking

United Nations Convention on the Law of the Sea
(UNCLOS)

Industrial fishing; oil and gas extraction;
decommissioning of offshore structures; shipping;
telecommunication and power cables

United Nations Framework Convention on Climate
Change (CNFCCC)

Climate change; sea level rise

Renewable energy

United Nations Protocol to Prevent, Suppress, and
Punish Trafficking in Persons, Especially Women, and
Children

Human trafficking

United Nations Protocol against the smuggling of
Migrants by land, sea, and air

Human trafficking
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criticized in favor of broader EBM approaches to fulfill the
mandates of the ESA. Under the evolving interpretation, if the
best scientific evidence shows an EBM approach would better
protect and enhance the biological requirements of listed species,
agencies should have the authority to employ that method of
recovery. This interpretation has not, however, been fully tested
in the courts and it is still legally unclear whether EBM may be
used as a recovery strategy under the ESA.
All jurisdictions have iterative and interactive processes
between policy-makers who create legislation and the courts
who interpret legislation and provide guidance on acceptable
behaviors and sanctions. This is a long-term and expensive
process, part of the high transaction costs of successfully
designing and implementing EBM.

Objectives and instruments governing marine resource
utilization and marine resource protection in the three
jurisdictions may not be well-aligned and can even be in
direct conflict (external incoherence): e.g., exploiting fisheries
vs. protecting biodiversity; port growth vs. increasing tourism
opportunities; shipping efficiency vs. controlling pollutants from
high Sulfur fuels. US management of ocean activities, for
example, has an assortment of different and specific legislation,
directives, and regulations targeting individual activities such
as fisheries, hydrocarbon extraction, or habitat protection. This
makes it difficult to implement EBM effectively across sectors and
agencies (horizontal/external coherence) (Arkema et al., 2006;
Link and Browman, 2017; Marshak et al., 2017).
In the EU, a lack of objectives which are valid for all
maritime sectors prevents a more coherent mandate structure
(horizontal/external coherence). The MSFD is characterized
by relatively weak and uncoordinated implementation in the
member states, creating asymmetries in fisheries regulation and
enforcement among EU members (vertical/external coherence)
(van Hoof et al., 2012; Salomon and Dross, 2013; Raakjaer
et al., 2014). MSP acts as the key cross-sectoral tool to achieve
integrated maritime policy but has also so far not been used
effectively by member states to integrate objectives originating
from different maritime sectors (as an example of incoherences at
the level of instruments and implementation) (Jones et al., 2016).
The EU’s Common Fisheries Policy further provides examples
of internal incoherences at the level of policy objectives and
instruments: The Basic Regulation (European Parliament and
European Council, 2013) sets out the basic objectives of achieving
MSY and at the same time creating economic and employment
benefits (Art. 2.2 and 2.5.c). Contradictory fisheries subsidies
provide examples of an internal consistency at the level of
instruments (cf. Belschner et al., 2018).
We do, however, recognize that many of the perceived gaps in
legislative coverage may in fact be covered directly by overarching
laws or policies and that some single-sector mandates (e.g.,
NMFS, 2016) have the ability to contribute to EBM objectives. All
jurisdictions have some sector-specific legislation that considers
ocean activities and pressures relevant to cumulative impacts,
even if specific coverage on the effects of multiple stressors
is not a primary focus those pieces of relevant legislation.
Additionally, all jurisdictions have a mandate, or at least nonlegislative policy, to consider ocean governance and management
in an integrative and systemic manner. Enabling policy and
instrumental coherence across governance levels, between and
within sectors, as well as across jurisdictions is inherent to
EBM and may present an even larger challenge than addressing
legislative gaps.

Interdepartmental and Agency Coordination
EBM requires significant coordination efforts by lead
departments, within and across departments, and any conflicts
that arise over jurisdictional authority and competition between
administrative units can act as barriers to EBM implementation.
Departments and agencies may have competing agendas
and mandates, as well as different administrative cultures or
institutional norms. Some departments may use highly technical
analyses based on quantified data (e.g., fisheries science—
Sainsbury et al., 2000) whereas others may rely heavily on
indicators (e.g., ecosystem health assessments—Halpern et al.,
2012) and associated narratives. There may also be a lack of
adequate mechanisms and incentives to support integrated or
coordinated approaches necessary for EBM, although routine
horizontal integration techniques do exist within Canada, EU,
and US governments (e.g., inter-departmental committees at
relatively senior levels, regional associations of governors, etc.).
In the EU, a high-level of integration was achieved through the
creation of the European Commission’s Directorate General
(DG) MARE in 2008 as successor of DG FISH (i.e., Common
Fisheries Policy), to include and reflect responsibilities for the
EU’s IMP (adopted in 2007) and through the combination of the
competences for DG MARE and DG ENV (the commissioner
for DG MARE is also in charge of DG ENV, environment). Both
happened in response to the introduction of the EBM approach
(EC, 2008) and according policy frameworks (IMP and MSFD),
while at the same time “the Commission’s interpretation of the
concept and the definition of its potential instrumental effect
largely remained unclear (Wenzel, 2018 p.159).”

Bureaucratic Incentives
Within bureaucracies, potential impediments to EBM
implementation can arise due to a variety of staffing issues.
Managing EBM initiatives requires a relatively in-depth
understanding of issues that cut across the natural and social
sciences, as well as of the stakeholders and other departments
engaged by EBM initiatives. From one management perspective,
EBM would benefit from having subject specialists in managerial
roles. In environments with high levels of unplanned staff
turnover, there can be challenges in maintaining the human
capacity, institutional memory, and social networks needed to
evaluate and manage EBM issues. Another perspective held
by many governments (e.g., Canada) is that senior managers

Conflicting Interpretations of Laws and Mandates
EBM implementation may be impeded due to conflicting
interpretations of laws or regulations. For example, the
Endangered Species Act (ESA) in the United States has
traditionally been interpreted to require that federal agencies
ensure that their actions are not likely to jeopardize the continued
existence of any listed species or adversely modify their critical
habitat (Goble et al., 2006). This interpretation, which narrowly
focuses on the health of one species, is increasingly being
Frontiers in Marine Science | www.frontiersin.org
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of transdisciplinary approaches are realized (Lawton and Rudd,
2013).

should be generalists who can rapidly assimilate information
on complex topics, draw on broad knowledge of management
methods and their social networks, and capably manage complex
processes such as the design and implementation of EBM.
Either way, career incentives may influence individuals’
enthusiasm for engaging in EBM. If it is perceived as being an
area with limited potential for “making a mark,” it may be the
case that individuals on a fast track to upper-level managerial
positions could seek to avoid working in EBM. Conversely, if
EBM was viewed as an area for a young professional to engage in
policy innovation and develop valuable new skills and networks,
departments involved in EBM could be viewed as attractive
career-building stops. The potential effects on EBM engagement
on incentives and reward systems for bureaucrats is not wellunderstood.

Imbalances in Capabilities Across Sectors
EBM is an approach to ocean management that is predicated
on taking a whole-of-ecosystem viewpoint. Within an ecosystem,
there are many diverse interests that can vary regarding their
capabilities to engage in the EBM process. Capabilities are all
types of resources that allow actors to influence an outcome.
For instance, they can be financial- or staff-related resources,
but may also be related to staff assertiveness or access to
information (Scharpf, 1997). For example, oil and gas companies
have considerable resources to invest in the scientific research
needed to support the decision-making process around EBM.
Regulatory agencies, smaller industries, or coastal resource
users and communities may lack the resources and capacity
for production of credible scientific evidence to bolster their
positions.
Context-related institutions (e.g., The Role of Governments
in Governance, Bureaucratic Incentives) define how actors can
make use of their resources in EBM processes. Formal and
informal rules prescribe the coordination between competent
ministries or rules define access of stakeholders to the decisionmaking processes (see Stakeholder Involvement). Together with
actor-specific resources, procedural rules indirectly shape the
substance of EBM legislation as well as their implementation.
They also affect the quality and legitimacy of EBM decisionmaking processes (e.g., Sander, 2018).
In addition, EBM processes are often lengthy and require
considerable commitment in terms of participation and
engagement. Again, larger industries are often better placed to
persist through the EBM process whereas stakeholders from
small organizations or industries (e.g., small-scale fisheries) may
not have the resources to dedicate to the EBM process on an
ongoing basis, thus limiting their ability to participate and be
represented in the outcomes of the EBM process.

Operational Challenges
Stakeholder Involvement
Engagement, dialogue, and co-creation of evidence is a key
part of effective EBM implementation, requiring adoption of
best practices among participants in relation to stakeholder
engagement and interaction. Poor stakeholder engagement can
be as destructive to the legitimacy of EBM processes and
trust relationships as a total absence of stakeholder engagement
(Kearney et al., 2007; Linke and Jentoft, 2016). In Europe,
Advisory Councils (regional stakeholder bodies set up under
the Common Fisheries Policy) report that the work load for
their members has exponentially increased as more projects,
institutions, and bodies call on their participation as formal
stakeholders (Aanesen et al., 2014). This may result in a dilution
of attention and growing resentment toward events that use
poor stakeholder engagement practices and lead to increasing
reluctance to accept invitations to engage in new initiatives.
From a government perspective, EBM requires increased
levels of coordination from lead departments with sectoral
representations as well as other actors. Such outreach processes
are not only determined by time and resource constraints, but
also the strategic agendas of lead departments or agencies. It is
important to be cognizant that governments can use stakeholder
engagement implicitly as a tool to download management costs
on stakeholder groups (Wiber et al., 2010).

Crises Swamp Longer-Term Policy Priorities
EBM requires a long term and persistent commitment for
its successful implementation. However, the focus of decisionmakers and financial resources can be diverted from the
implementation agenda when emerging issues become suddenly
salient to policy-makers. For EBM practitioners, a critical factor is
to recognize the unpredictability of decision-making and of longterm political support for their activities (Cohen et al., 1972),
highlighting the temporal dimension for EBM implementation.
Kingdon’s (1984) conception of windows of opportunity
may offer possibilities for transitions toward an EBM-oriented
maritime governance. This requires policy entrepreneurs such
as politicians or leaders of interest groups to put enhanced
EBM implementation on the political agenda through coalition
building or strategic framing of EBM issues (e.g., Meijerink and
Huitema, 2010). Policy entrepreneurs link problem perception
(key actors perceive current maritime governance as suboptimal for tackling the challenges entailed), policy communities
(specialists continuously working on EBM “solutions” which can
be offered when the “time is right”) and politics (decision-makers

Transdisciplinary Skill Sets
It is now well-recognized that complex environmental challenges
require transdisciplinary problem solving. Transdisciplinary
approaches for mission-oriented problem solving requires the
development among problem solvers of a shared understanding
of concepts, language, and intervention options (Pennington
et al., 2013). Business, NGO, government, and academic
participants in EBM all come to the process with different
backgrounds, rhetoric, and mental models. Solving complex
challenges requires significant investment in the process of
dialogue and relationship building (Hickey et al., 2013).
The value-added of EBM relative to traditional management
approaches arises from holistic consideration of the ecosystem
and the opportunities that rely on its health, but it does take
sustained time, effort, and investment to ensure that the benefits
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relating to ocean activities in state waters vary greatly in the
different regions of the nations and may diminish the political
will to implement EBM approaches on a national or sub-national
scale. In contrast, Canada’s Oceans Act provides the Minister of
Fisheries and Oceans a lead role in the coordination of ocean
management activities, working in collaboration with provinces,
territories and First Nations. The Oceans Act is therefore a
significant statutory framework for the implementation of EBM
while acknowledging the unique ecosystems of Canada’s three
coasts.

sensing an appetite for policy change within government parties
and coalitions or wider society (Zahariadis, 1995). Turnover in
political staff as a consequence of elections can facilitate political
and attitudinal change. The 2019 elections to the European
Parliament could, for instance, represent such a turning point if
populist-nationalist parties or environmentally-oriented parties
experience increased levels of success.
Crises can also lead key actors to dedicate resources
to awareness-building surrounding particular positions on a
crisis issue. Public and political awareness may, however,
also be used by interest groups or policy entrepreneurs as
opportunities for advancing particular policy reforms; EBM
may suffer if proponents do not have, relative to other parties,
strongly formulated and effectively communicated positions.
For example, after Hurricane Katrina ecological economists
made a case for increased investment in coastal protection
by reconstructing wetlands but that was largely trumped, on
economic grounds, by others with even stronger arguments
supporting increased emphasis on traditional coastal protection
infrastructure (Farley et al., 2007).

Challenges Arising From Increasing Populism
There are currently populist and nationalistic undercurrents in
politics at various levels in and beyond the AORA jurisdictions.
One context in which broader societal issues, relating largely to
national identity, may constrain effective EBM implementation
is with Brexit (i.e., the United Kingdom’s impending departure
from the EU–Boyes and Elliott, 2016). The UNCLOS, in Article
63(1), requires neighboring countries to “seek . . . to agree” upon
certain measures in relation to shared fish stocks. In principle,
when the UK leaves the EU, many fish stocks will become shared
between the UK and the EU and the Article 63(1) requirement
will apply to the UK and the EU in respect of those stocks. Beyond
the so-called “transition” or “implementation” period of Brexit,
it remains to be seen whether or how that requirement will be
implemented. Ultimately, and irrespective of Article 63(1), any
failure by the UK and the EU to cooperate on the conservation
and management of shared fish stocks may lead to challenges to
effective EBM in the waters concerned.

Political Challenges in Implementing EBM
The Role of Governments in Governance
There are some fundamental differences in perspectives between
AORA jurisdictions as to the proper role and scope of
government in the management of public resources. In the
EU, a simplified view is that policies should be coordinated
as much as possible to maximize effectiveness and efficiency,
ultimately ensuring that high levels of environmental quality are
attained (but while leaving some flexibility at the national level
to customize measures that are contextually fit for purpose).
In Canada, while the federal government has maintained a
leading role due to its authorities in ocean management, the
implementation has been pursued through regional processes, a
framework compatible with EBM (Forst, 2009).
In the USA, however, the history of federalism since the
country’s founding has traditionally emphasized the need for
more devolved power, citizen deliberation, and has portrayed
debate and contestation as virtues (Ostrom and Ostrom, 2004).
Centrally coordinated policies and agencies are not necessarily
more economically efficient than the “messy” polycentric systems
that characterize the overlapping and shifting institutional
policy landscape (Ostrom and Ostrom, 2004; Ostrom, 2005,
2009), especially when dealing with complicated socio-ecological
systems operating at multiple scales. Vociferous contestation in
politics and in the courts is thus much more accepted as a
legitimate facet of governance in the USA compared to Canada
or the EU. The difference in fundamental views on the role of
governments in governance processes have been implicated as a
source of divergence in conservation science research priorities
among natural resource managers in Canada and the USA (Illical
and Harrison, 2007; Rudd et al., 2011).
Federalism thus plays a role in complicating the
implementation of EBM in AORA jurisdictions where interjurisdictional coordination is needed. Each State in the USA
or Member State in the EU has effective authority in ocean
areas adjacent to their coasts. Political influences and pressures
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Political Leadership
Political leadership is necessary for successful EBM and is
often expressed via non-regulatory mandates such as policy
declarations or reflected implicitly in the annual budgeting
process. In Europe, there is substantial political depth behind
mandates for EBM as evidenced by European Parliament
Motions (European Parliament, 2018). In Canada, there has been
a long-standing commitment to EBM (Rutherford et al., 2005)
through the Oceans Act and recent initiatives to expand marine
conservation beyond biodiversity objectives. In the US, there
are also broad mandates in place to facilitate EBM (Fluharty,
2012; Foran et al., 2016; NMFS, 2016). Areas beyond national
jurisdiction also increasingly appear to be garnering a political
mandate for EBM (European Parliament, 2018). Increasing effort
to engage stakeholders potentially affected by ocean development
or change (e.g., indigenous communities, resource users, coastal
communities, etc.) may also reflect an increasing level of political
will to engage in EBM.
The appropriate allocation of resources to enable the
implementation of EBM is, of course, a critical indicator of the
level of political support for EBM and implicitly highlights the
level of political will for implementing EBM. If one views political
will as being driven relatively simply by the domestic economic
costs and benefits of supporting a particular position (e.g.,
Sunstein, 2007), the relative lack of EBM implementation can be
interpreted by taking the view that the perceived financial costs
of engaging in EBM currently outweigh the perceived benefits of
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creating new knowledge that addresses those challenges. Wellstructured problems are those to which specific management
actions may then be effectively applied (Rudd, 2011), thus
increasing the likelihood of positive real-world EBM outcomes.
Problem structuring may help in streamlining the processes by
which ocean regulatory decisions are produced and increase
predictability. Many in the ocean stakeholder community believe
that lack of predictability in permitting and administrative
decision-making is the primary impediment to successfully
investing in ocean activities (Sterne et al., 2009; Craig and Ruhl,
2014). Unpredictable administrative outcomes are also a primary
driver of litigation between stakeholders and governments.
Moving away from sectoral approaches and toward more
integrated EBM approaches should decrease the uncertainty
and unpredictability that spurs legal disputes and litigation and
ultimately improve environmental outcomes in the ocean realm.

implementation. While there may be symbolic support for EBM,
little real support in terms of resources implies little political will
to support EBM over a time frame for it to achieve synergies
and pay back the efforts to nurture it. If one views political will
as a reflection of the domestic political and economic costs and
benefits of supporting a particular position, the challenges of
successfully implemented EBM may become even more vexing.

Business Case for EBM
We contend that the regulatory mandate for EBM exists, but
implementation is weak. The lack of political will to implement
EBM may reflect the relative levels of perceived costs and benefits
of taking action to implement EBM. In theory, successfully
bolstering the business case for EBM should increase levels of
political will and increase levels of support for EBM via nonregulatory mandates, as well as clarification and strengthening of
formal legislation. As is typical for environmental investments,
the costs of taking action to implement EBM can be significant,
occur in the near-term, and may affect in particular a small
group of stakeholders that represent effective lobbies (e.g., oil
and gas industry, industrial fishing companies, etc.). The benefits
from EBM are, on the contrary, less specific, may be delayed
temporally, and accrue to more diverse beneficiaries.

The EBM Economic Narrative
For EBM advocates, the presumption is that EBM investments
pay dividends and avoid increasing levels of conflict and overexploitation of ocean resources in the long run. A Business
as Usual (BAU) ocean management approach may, however,
generate briefly higher short-term levels of profits for private
sector actors, with potential spin-off effects in the economy
and some government tax revenue. A BAU strategy also
has lower transaction costs of governance in the short-term
compared to EBM. This storyline may explain the relative lack
of implementation success.
Figure 2 provides a representation of the conceptual
arguments for EBM providing a higher level of long-term
economic benefits relative to a BAU strategy. Each consideration
(see below) is, however, still not well-quantified; this EBM
storyline requires economic research to assess if the conceptual
benefits of EBM are delivered in practice over time.
The rationale for supporting sustained long-term investment
in EBM-oriented ocean governance revolves, however, around
a number of broader considerations: (1) economic profitability
for the private sector (and spin-offs and tax revenues) will
decline if ocean resources are over-exploited over time (Clark,
1973); (2) other non-market and social benefits important
to society and derived from ocean ecosystem services are
inadequately accounted for under typical BAU governance
systems (Pearce et al., 2006); (3) non-market and social benefits
under BAU may decline over time due to changing public
perceptions regarding ocean conditions; (4) the transaction
costs of ocean governance will increase over time under BAU
given increasing levels of contestation over ocean resource
use and conservation; (5) investments in EBM increase the
predictability of ocean governance, thereby providing benefits
to the private sector and help protect profitability in the face
of increasing environmental uncertainty; (6) a more predictable
social, economic, and political environment influences planning
horizons, allowing organizations and resource users to more
effectively consider investments in sustainability that provide
substantial, but relatively long-run, returns; and (7) EBM has a
relative advantage compared to BAU in coping with uncertainty
due to the deliberative and participatory orientation of EBM.

Economic Costs and Benefits Arising From
Implementing EBM
Following best practices in economic cost-benefit analysis
(Pearce et al., 2006; Treasury Board Secretariat, 2007; EPA, 2008),
full accounting systems for natural capital consider profits from
industrial and extractive use but also a full spectrum of benefits
arising from recreational use, ecological support functions,
passive use (e.g., existence value), and information provision
(Helm, 2015). Passive or non-use values are important because
citizens who live far from the coast can still put significant value
on marine and coastal habitats and species (Carson et al., 2003;
Rudd, 2009; Drakou et al., 2017).
From a transaction economics perspective (Williamson,
1998), the effectiveness and efficiency of governance is a
function of scale-matching. Specifically, the transaction costs of
EBM governance (i.e., coordination, negotiation, monitoring,
enforcement, litigation) can be minimized by ensuring that
the scope of ocean governance is aligned with the geographic,
political, and ecological scope of the challenges that EBM is being
used on. Creating appropriate institutions and building technical
and human capacity for EBM over medium- to long-time
planning horizons can be viewed as an investment to increase
social, economic, and political predictability within increasingly
uncertain biophysical and technological environments. Like any
investment, there is an upfront investment that anticipates
longer-run benefits will outweigh costs of investment. If
financing can be raised, either through traditional or innovative
(Thiele and Gerber, 2017) means, it is more likely that EBM
objectives can be met.
Functionally, the EBM process can be used as a tool
for problem structuring (Hisschemöller and Hoppe, 1995),
helping to better align scientific effort with policy needs
by better articulating EBM challenges and/or identifying and
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FIGURE 2 | Comparing the projected trajectory of hypothetical net benefits from BAU and EBM management.

we also recognize that there is an argument that the costs of
inaction on the ocean governance front (i.e., the BAU trajectory)
may be very high over the longer term due to the escalating pace
of environmental change in the marine environment.
For EBM to be more successfully implemented in the
future, it will be important to address very important gaps
in our knowledge regarding how ocean governance helps to
synergize or support EBM, and how specific mandates signal
and shape political, policy, and implementation actions that
affect EBM outcomes. This suggests some priorities for further
research to build understanding of how, when, and where
EBM may work. Topics which need sustained and focused
research effort include: (1) integrating sub-national governance
mandates into a comprehensive review of mandate gaps and
policy coherence across AORA jurisdictions; (2) review of
non-legislative mandates across jurisdictions; (3) assessment of
the assumptions and economic viability of the business case
in support of EBM, to see if EBM benefits truly outweigh
the transaction costs of implementation; (4) identifying the
determinants of successful EBM implementation and how
pathways to success might be quantified given different social,
political, and economic contexts in which EBM is being deployed;
and (5) assessing if an incremental or evolutionary approach
to EBM policy development (i.e., “policy layering”) sufficient
to keep pace with rapidly advancing ocean technologies and
environmental change.
We note with concern that if challenges regarding EBM
implementation exist in the North Atlantic, we can expect that in
less developed regions where financial and governance capacity
may be lower, that implementation of EBM could be even more
challenging.

Each presumption requires research to ascertain its validity and
the relative magnitude of various EBM benefits.
It is important to note that as an integrated framework,
EBM supports the consideration and assimilation of stakeholders’
perspectives along multiple dimensions. It is a forum through
which diverse sectoral interests, differing government mandates,
and public agendas can be articulated for the purpose of
facilitating the reconciliation of them. As the business case for
EBM grows stronger we should expect to see increased levels of
political support for EBM implementation efforts, a phenomenon
which could in principle be measured (e.g., Schaffrin et al., 2015).

CONCLUSIONS
EBM provides society with a complex governance challenge. To
address current and looming challenges to ocean environments
and resources, we must, in the face of scientific uncertainties
and taking into account socio-ecological contextual differences
in different countries and regions, design, choose and implement
interventions and investments to support ocean sustainability.
On a positive note, our review found that irrespective of the
detailed requirements of legislation or policy across AORA
jurisdictions, or the efficacy of their actual implementation, most
of the major ocean pressures and uses posing threats to ocean
sustainability have some form of coverage by national or regional
legislation. The coverage is, in fact, rather comprehensive.
Still, there are numerous impediments to effective
implementation of EBM. They arise for a number of factors,
including practical factors relating to the integration and
operation of agencies and departments, a lack of adequate
policy alignment, and a variety of other socio-political factors.
We suspect that a lack of political will to adequately support
successful EBM implementation is to some degree a function of
the perceptions within government as to the relative costs and
benefits of EBM vs. status quo approaches to ocean management.
While the costs and benefits of EBM are not yet adequately
quantified, either in the AORA jurisdictions or in other regions,
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