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Foreword by WWF-Norway

The pressure on nature from climate change and
human activity has never been greater. We have
lost a staggering 60% of life on the planet in only
the last 50 years and these trends show no sign of
abating. 60% of fish stocks are fully exploited and
33% are overfished. Coral reefs, which cover 0.1%
of the ocean and have 25% of all marine species
depending on them, are severely threatened by a
warmer and more acidic ocean. Deep sea mining,
should it be permitted, would pose an additional
threat to an already stressed ocean. World-wide,
billions of people rely on the ocean to sustain
themselves and their communities. Considering
the current state of ocean decline, further exploita-
tion of natural resources without implementation
of an ecosystem approach to marine manage-
ment, will continue to undermine the health and
resilience of our ocean as well as all who depend
upon it. The identification of systems and solu-
tions to avoid collapse of our marine ecosystems
are urgently needed; securing a sustainable ocean
economy, or blue economy is our collective chal-
lenge.

The good news is that working to achieve a sus-
tainable ocean-, or sustainable blue economy, can
contribute a large piece of the puzzle of turning
the tide and building the resilience of our ocean as
well as the communities who are dependent upon
it. WWF and partners define a sustainable blue
economy as one that: provides social and eco-
nomic benefits for current and future generations,
by contributing to food security, poverty eradica-
tion, livelihoods, income, employment, health,
safety, equity, and political stability. Such an econ-
omy restores, protects, and maintains the diversity,
productivity, resilience, core functions, and intrin-
sic value of marine ecosystems — the natural cap-
ital upon which prosperity depends. A sustainable
ocean economy or blue economy, is based on
clean technologies, renewable energy, and circu-
lar material flows to secure economic and social
stability over time, while keeping within the limits
of one planet.

When working toward a sustainable ocean-, or
sustainable blue economy, Ecosystem-Based Inte-
grated Ocean Management (EB-IOM) provides the
fundamental framework. Applying the ecosystem

approach to managing ocean use must be at the
heart of policy making and practice. It means to
manage our combined effects on ecosystems so
that they can continue to provide for themselves
and for us. It provides a framework for decision
makers and practitioners to help manage activities
within the capacity of our natural world, from local
to global scales. As ecosystems are constantly
changing in response to human pressures and cli-
mate change, EB-IOM processes must be iterative,
adaptive and empowered to make changes to the
management of all human activities that affect the
ocean.

Extensive knowledge about nature, ecosystems
and the ocean is available, however there are still
significant gaps. Improving our knowledge is there-
fore paramount. Lack of knowledge is often used
as an argument against conservation measures,
and conservationists are often left with the bur-
den of evidence to prove negative effects on the
environment. Considering the state of the planet,
this needs to be turned upside down: if we can-
not assess the state and vulnerability of natural
resources and potential effects on them before
human activity is initiated, there is no basis to per-
mit the activity. The application of the Precaution-
ary Approach is an essential aspect of EB-IOM.

WWE is pushing on all fronts for a healthy ocean
for the benefit of people and nature. We hope this
report can contribute to clarify good ocean man-
agement, providing the tools needed to manage
ocean space holistically and sustainably. Based on
this report and others, WWF will proceed to create
a set of recommendations and principles on how
to accomplish this goal, which is vital for sustaina-
ble development and the wellbeing of nature and
people. We have no time to lose, but we are of the
firm belief that a healthy ocean is achievable when
the ecosystems and the people who depend upon
it, are placed at the core and centre of everything
we do.

Yoozre_ Ande s

Karoline Andaur
CEO, WWF-Norway



Foreword by GRID-Arendal

In this era of the Anthropocene, the global ocean is
under unprecedented stress. It is accumulating the
waste products of a global throwaway consumer
economy at a time that the unfolding climate emer-
gency is driving ecosystem changes at a scale that
is only just beginning to be understood. Meanwhile,
direct demand for ocean space and resources is
increasing as the drive for economic growth con-
tinues unabated across the world. Ocean manag-
ers (those who manage human activities at sea)
are tasked with the development of a sustainable
ocean economy that will provide people world-
wide with a fair share of ocean resources while also
returning the ocean ecosystem to a healthy and
thriving condition, thus ensuring its stability for the
long term.

The task of ocean managers is, in essence, the col-
lective challenge of humankind in the twenty-first
century: creating an economy that meets human
needs, justly and fairly, within planetary boundaries.
A task of this scale requires a clear vision for a better
future. Based on the idea by Kate Raworth (2017),
this report calls for the sustainable ocean economy
to be envisioned as a ‘blue doughnut’, the ecologi-
cally safe and socially just space between an outer
circle representing ecosystem boundaries and an
inner circle representing the wellbeing benchmarks
every human deserves to have met. The image of
the blue doughnut aims to reframe the conversa-
tion about the purpose of the blue economy of
the future, shifting focus away from the pursuit of
elusive ‘sustainable blue growth' to goals that truly
matter to humans and the planet we depend on.

In addition to a clear vision for the future, ocean
managers also need a management approach
suited to the scale of the task they face. This report
provides a structured and well-researched orien-
tation around Ecosystem-Based Integrated Ocean
Management, a well-established and tested muilti-
disciplinary approach with several decades’ worth
of associated literature. The report not only covers
concepts and theory, but also aims to provide a
tangible sense of the huge range of relevant prac-
tical tools available and the growing number of

empirical case studies that lessons can be drawn
from.

This report is relevant for anyone with an interest
in ocean management, but above all, it is aimed at
those with professional roles in the field: research-
ers, technical experts, managers, planners and
decision makers within public sector bodies with
an ocean or coastal management remit, as well
as those working at non-governmental organiza-
tions (NGOs), at academic institutions and in pri-
vate industry, all of whom have vital roles to play
in building ocean economies in which people and

nature can thrive.

Peter Harris
Managing Director, GRID-Arendal
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Executive summary

The global ocean is the largest ecosystem on the
planet and is vital to the livelihoods, food security
and wellbeing of billions. However, the cumula-
tive impacts of human activities are increasingly
degrading this ecosystem, while a drive for growth
in maritime industries is leading to conflicts among
sea users competing for ocean space and access
to resources.

Ocean managers are faced with an urgent task:
the development of a sustainable ocean economy
that meets the United Nations Sustainable Devel-
opment Goals (SDGs) and that occupies the safe
and just operating space for humanity, which lies
between planetary ecosystem boundaries and
the social foundation of wellbeing benchmarks at
which every human's needs for a healthy and fulfill-
ing life are met. The wellbeing benefits of the ocean
economy depend on a healthy global ocean eco-
system capable of sustainably providing ecosystem
goods and services that range from food to energy
and oxygen, and on balanced, fair and just access
to ocean space and resources.

Ecosystem-Based Integrated Ocean Manage-
ment (EB-IOM) provides a framework for a stra-
tegic governance approach that can help build a
sustainable ocean economy. This report defines
EB-IOM as an adaptive approach for governing
human activities at sea, rooted in the ecosystem
approach, guided by the SDGs, with a strong
focus on improving the ecological status of the
ocean and on strategic integration across gov-
ernance, knowledge and stakeholder silos. It is
a conglomerate of multiple concepts, including
marine spatial planning (MSP), that share a focus
on more holistic and strategic management, with
ecosystem-based management (EBM) at its core.

Integration is central to EB-IOM, including horizon-
tal integration across sectoral governance struc-
tures, vertical integration across multiple tiers of
administration, as well as integration of stakehold-
ers, multi- and transdisciplinary integration (bring-
ing together multiple spheres of knowledge), and
integration across geographical scales and juris-
dictional boundaries. EB-IOM thereby provides a
basis for the protection of the ocean ecosystem
from unsustainable cumulative impacts caused
by multiple maritime activities in different parts of
the global ocean, as well as for the fair and bal-
anced management of competition and conflicts
between ocean users. This will benefit ocean eco-
systems, the habitats and species within them, and
humans who depend on them.

Another core element of EB-IOM is adaptive man-
agement, an approach for continuous improve-
ment that, together with the precautionary prin-
ciple, serves to iteratively develop, implement,
evaluate and improve management measures,
even in the context of uncertainties about the
complex socio-ecological systems that are being
managed. Ocean managers can draw from a pleth-
ora of practical tools and approaches at each stage
of the adaptive management cycle. These include
Strategic Environmental Assessments (SEAs) and
economic impact assessments, decision support
tools to develop future management scenarios,
methods for characterizing and analysing conflicts
relating to the use of marine space and practical
approaches for managing those conflicts, as well
as for designing effective and constructive stake-
holder engagement processes and facilitating suc-
cessful transdisciplinary collaboration.

The suggested EB-IOM implementation frame-
works and related tools have been developed
in reaction to empirical observations of ineffec-
tive and unsustainable current practices and out-
comes, and are continuously being refined based
on expert input from a growing number of disci-
plines. Their implementation in real-world planning
faces a number of barriers, which range from his-
torical data and knowledge gaps and resource lim-
itations to a lack of political will, though these are
increasingly being overcome, as demonstrated in
a growing number of empirical case studies, some
of which are showcased at the end of this report.
Far from being a purely theoretical construct,
EB-IOM is a well-established, living and evolving
approach that can enable us to live within plane-
tary ecosystem boundaries, backed by decades
of research, with a multitude of practical tools, a
global pool of expertise and an increasing amount
of real-world experience. It is an approach whose
time has come.



1. Introduction

1.1. About this report

This report examines and makes a case for Eco-
system-Based Integrated Ocean management
(EB-IOM) as an instrument for developing a sustain-
able ocean economy. EB-IOM is defined here as an
adaptive approach for governing human activi-
ties at sea, rooted in the ecosystem approach,
guided by the SDGs, with a strong focus on
improving the ecological status of the ocean
and on strategic integration across governance,
knowledge and stakeholder silos.

EB-IOM is a conglomerate of interrelated concepts
and management approaches that complement
and reinforce each other in many ways, including
marine spatial planning (MSP), integrated coastal
zone management (ICZM), adaptive management,
and systematic conservation planning, among
others. EB-IOM brings these together under the
umbrella of the ecosystem approach or ecosys-
tem-based management (EBM)!, on the basis that
a sustainable ocean economy can only flourish
within ecosystem boundaries, and therefore has
to be underpinned by the foundation of a healthy
ocean ecosystem.

EBM has been discussed in environmental liter-
ature and by international environmental bodies
for several decades (for example, see chapter 2 in
UNEP GPA 2006). At the core of EBM is the rec-
ognition of the interconnectedness of ecosystems
and of the place occupied by humans and human
wellbeing within them. EBM is a holistic approach
that requires managers to analyse and address
cumulative impacts of multiple human activities on
ecosystems, to understand resulting transbound-
ary effects as well as medium-and long term eco-
system changes, and their knock-on effects on
human wellbeing. EBM is generally framed as an
adaptive learning process that integrates multiple
governance bodies and stakeholders, as well as
best available knowledge and science from muilti-
ple disciplines. Section 3 of this report examines the
concept of EB-IOM in more detail, which includes
further background on the overarching concept of
EBM.

The remainder of this introduction provides a brief
overview of the current state of the global ocean
environment (illustrating how far it is from being in
a healthy state) and outlines some of the shortcom-
ings of current ocean management and govern-
ance practices, focusing on marine areas beyond

national jurisdiction (ABNJ) as an illustrative exam-
ple. In doing so, the introduction highlights some
of the reasons why a change from the status quo
of ocean management is needed.

Section 2 discusses where EB-IOM should take us
by examining the concept of a sustainable ocean
economy, focusing primarily on the SDGs as over-
arching strategic goals that should guide EB-IOM
and building a rationale for how these should be
organized and prioritized in line with the ecosys-
tem approach.

The remaining sections of the report address the
what and how of EB-IOM, moving from the con-
ceptual and theoretical level to the applied and
empirical level. Section 3 examines EB-IOM as a
concept, beginning with the overarching idea of the
ecosystem approach and EBM before delving into
related ocean and coastal management concepts
more specifically, then deconstructing the mean-
ing of ‘integration’ in detail. Section 4 outlines the
adaptive management cycle as an implementation
framework for EB-IOM and describes some of the
tools that practitioners can use to support different
steps in the cycle. Section 5 examines EB-IOM in
practice, discussing the challenges faced by practi-
tioners in the real world, and presents a short sum-
mary of case studies that illustrate how elements of
EB-IOM have been successfully implemented.

1.2. Why is a better approach to ocean
management needed?

1.2.1. The state of the global ocean environment

The global ocean is the largest ecosystem on the
planet. Itis vital to the livelihoods and food security
of billions, and to the economic prosperity of most
countries (OECD 2016). However, there is increas-
ing evidence that unsustainable human activi-
ties are degrading the global ocean ecosystem,
thereby threatening the human wellbeing benefits
it can provide, and undermining the foundation for
the development of a healthy ocean economy.

Climate change is impacting the structure and
function of marine ecosystems around the world,
including through ocean acidification, increased
frequency and intensity of marine heatwaves, rises
in sea surface temperature, and a loss of oxygen
from waters up to a depth of 1,000 m (IPCC 2019).
Erosion from sea level rise and an increased fre-
quency of severe weather events are leading to

1 Arguably, ‘ecosystem approach’ refers to a concept, while ‘ecosystem-based management' refers to the process of its implementation. In practice, however, the two
terms are used interchangeably and effectively mean the same thing (UNEP 2011, p.11, PAME 2014, Long et al. 2015).



the loss of coastal habitats, and are also posing
a serious threat to human coastal communities
(Hoegh-Guldberg & Bruno 2010, IPCC 2019).

Climate change impacts are indirect effects of
atmospheric pollution on the ocean. There are also
direct pollution impacts, with marine litter (plastic,
in particular) having become a prominent issue in
recent years. Most ocean plastic originates from
land, though lost or discarded fishing gear also
forms a substantial contribution (Fabres et al. 2016).
Chemical pollution is further impacting the ocean.
Oil spills have been making headlines for half a
century, and the negative impacts of diffuse oil pol-
lution from shipping and the marine petrochemi-
cals industry (which have been well-studied for the
same amount of time) continue to be a challenge
for marine planners today (Barale & Gade 2014,
Blumer 1969, Chang et al. 2014). It has also been
apparent for decades that nutrients in agricultural
run-off and sewage can cause eutrophication and
anoxic 'dead zones', especially in shallow coastal
areas and enclosed seas (Diaz et al. 2008, Meier
et al. 2019, Nixon 1995, Wang et al. 2016). Other
pollutants include pesticides in agricultural run-off
(Elias et al. 2018), antifoulants (Amara et al. 2018)
and an array of chemicals from mining activities
(Vogt & Skei 2018).

Noise pollution from marine traffic, construction
work and seismic surveys is an ongoing man-
agement challenge due to its serious impacts on
marine mammals and other organisms (Williams et
al. 2015). The accidental transportation of marine
organisms across the globe in ships’ ballast water
is also severely impacting some ecosystems, due
to the introduction of non-native species (Bailey
2015). The impacts of marine light pollution (from
lights on shorelines and ships, as well as lights used
in some fisheries) are only beginning to be explored
(Davies et al. 2014).

The most significant direct impact that humans
have on the ocean, however, is through unsustain-
able fishing, from legal but inadequately managed
fishing to illegal, unreported and unregulated (IUU)
fishing (Interpol 2014). The latter occurs in the high
seas and in waters within the jurisdiction of nations
that either lack the capacity or the political will to
implement and enforce effective and sustainable
management measures. Global fishing activities
are especially concentrated in shallow shelf seas,
which are more productive and easier to access
than deeper and more remote areas. However,
deep-sea fisheries for certain species occur across
the global ocean. It is estimated that 49-55% of
the world's oceans are subject to intense fishing
pressure, an area about four times the size of the
global agricultural footprint (Amoroso et al. 2018,
Kroodsma et al. 2018).

Overfishing around the globe has led to signifi-
cant declines in fish populations and a collapse
in many fish stocks, a loss of genetic diversity
and changes to the size structure of fish popula-
tions, significant declines in catch per unit effort,
declines in absolute catch sizes, a shift from food
webs with abundant and diverse predators to food
webs dominated by species at lower trophic levels
(‘fishing down the food web’), a loss of resilience
of marine ecosystems to other perturbations, and
fundamental shifts in the structure of whole eco-
systems (Pauly 2007, Pauly et al. 1998, Pauly et al.
2005, Pauly & Maclean 2003, Pauly & Palomares
2005, Pauly & Zeller 2016, Worm et al. 2006, Worm
et al. 2009, Worm 2016).

The ecosystem-level impacts of fishing are caused
by the removal of target species and mortality of
non-target species that are often discarded as
by-catch (Zeller et al. 2018), as well as the phys-
ical destruction of seafloor habitat through bot-
tom-towed fishing gear (Kaiser et al. 2006) and the
use of explosives (Jennings & Polunin 1996, Slade
& Kalangahe 2015). Impacts from bottom-towed
fishing gear have been documented at depths of
over 1,000 m (Clark et al. 2015, Hall-Spencer et al.
2002,) and can affect entire sea basins (Kaiser et al.
2000, Tillin et al. 2006).

Physical disturbance of seabed habitats is exacer-
bated by a range of other activities that involve the
construction of physical infrastructure (offshore oil
and gas infrastructure, submarine cables and pipe-
lines, renewable energy infrastructure, aquaculture
installations, and coastal infrastructure ranging
from ports and marinas to groynes, jetties and sea-
walls), dredging and removal of seabed sediments
(to maintain the depth of shipping channels or to
mine aggregates) or disposal of material (such as
dredged material from elsewhere) on the seabed.
In future, the impacts of mining the deep sea-
bed for rare earth minerals may pose a significant
additional threat to ocean biodiversity (Niner et al.
2018).

Thus, the widespread impacts of climate change
are layered on top of the impacts of overfishing,
direct pollution and physical damage, cumulatively
threatening the integrity of the structure and func-
tion of marine ecosystems around the world, even
posing existential threats to some, such as coral
reefs (IPCC 2019). These cumulative impacts of
human activities on the global ocean are geograph-
ically widespread (Halpern et al. 2015) (Figure 1)
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Figure 1. Global cumulative impacts on the world’s ocean.

Red indicates the highest level of cumulative human impacts.
Source: Halpern et al. 2015.

1.2.2. Shortcomings in the status quo of ocean
management

Ocean management focuses primarily on the man-
agement of human activities in, on and under sea-
water, i.e. on who can do what, where, how and
when at sea?. Broadly, these activities encompass®:

1) Commercial fishing, which includes legal
fishing as well as IUU fishing

2) Shipping (transport of goods and passengers)

3) Activities relating to surveys and site explo-
ration, construction, use, maintenance, and
decommissioning of marine energy pro-
duction installations (oil/gas, marine renew-
ables)

4) Aquaculture,

5) Recreational activities, including extractive
(recreational fishing) and non-extractive
(recreational boating, scuba diving, etc.)
activities

6) Seabed mining (marine aggregates, and, in
the future, potential deep-sea mining for a
range of rare earth metals)

7) Activities relating to surveys, installation and

maintenance of submarine cables

) Military activities

) Activities relating to the construction, main-
tenance and decommissioning of neces-
sary infrastructure for supporting any of the
above (ports and marinas, shipping chan-
nels, etc.).

The management of these activities often lacks a
strategic approach. Governance tends to be siloed,
with different laws and governing bodies each
managing activities in a specific sector, without
always considering the impacts of management
decisions on other sea users or adequately man-
aging cumulative impacts on the ecosystem. Sim-
ilarly, conservation legislation has often focused
on individual species or particular habitat types
without adequately safeguarding the wider eco-
system. This piecemeal approach has contributed
to environmental degradation, overexploitation of
marine resources, and conflicts between marine
users. This is true at multiple scales and in differ-
ent geographical areas, with many highlighting the
need for more integrated approaches (Arbo & Thay
2016, Douvere 2007, Ehler & Douvere 2007, Ehler
& Douvere 2008, Grip 2017, Schupp et al. 2019).

The governance landscape in marine areas beyond
national jurisdiction (ABNJ) illustrates the issue. The
United Nations Convention on the Law of the Sea
(UNCLOS) provides an overarching legal frame-
work for global ocean governance, though it does
not provide a mechanism for the coordinated
management of all human activities, nor does it
fully address conservation and sustainable use of
the ocean’'s ecosystems (Ban et al. 2014). The
institutional landscape governing human activities
in marine ABNJ is both complex and fragmented,
involving a plethora of multilateral agreements and

2 Ocean management also includes direct manipulation of the environment to improve its ecological condition, for example, ocean clean-ups or coastal habitat
restoration. Ocean clean-ups tend to be costly and/or technically and logistically challenging, with their effectiveness disputed. Habitat restoration (for example, of
coral reefs) tends to be restricted to shallow, easily accessible coastal areas, and is not feasible in deep sea environments. This may change in future, but for now, the

main focus of ocean management is on managing maritime activities.

3 There is no single, globally applicable classification of marine activities because they can be grouped in different ways. For example, sea angling is a type of fishery,
but itis also a recreational pursuit like scuba diving and recreational boating. Depending on the purpose of a given study, it may be preferable to group all marine
recreational uses together (for example, when assessing the contribution of marine activities to a local tourism economy), or it may be more important to differenti-
ate between extractive and non-extractive activities (for example, when assessing the impacts of marine activities on local ecosystems).



related management bodies that have a mandate
to manage specific types of activity, or promote
measures to protect particular groups of species,
some operating at a global scale and others at a
regional scale (UNEP WCMC 2017, Durussel et al.
2018, UNEP WCMC 2017).

The governance silos that exist for ABNJ are repli-
cated at national scales (for waters that fall under
the jurisdiction of states), where different ministries
govern transport, energy, tourism, food production
(including aguaculture and fisheries) and environ-
mental protection, often with a lack of cross-min-
isterial mechanisms for coordination with respect
to marine activities. The equivalent is often true at
the subnational level (state, province, municipality).
Legal frameworks governing jurisdictional waters
can also lack coherence, sometimes containing
multiple layers with competing, overlapping or
contradictory elements (Boyes & Elliott 2014, Qiu
& Jones 2013).

This lack of governance integration means that
there can be a lack of effective mechanisms for
addressing cumulative impacts on the environ-
ment or for implementing conservation measures
that cut across multiple sectors. It also means a
lack of effective mechanisms for addressing user-
user conflicts which arise in a multitude of con-
texts and between a wide variety of users, espe-
cially when some users are granted exclusive use
of marine areas (Ackah-Baidoo 2013, Arbo & Thuy
2016, Bonnevie et al. 2019, Lieberknecht et al. 2016,
Rockmann et al. 2015, Schupp et al. 2019, Tuda et
al. 2014). Rather than existing as isolated binary
conflicts, user-user conflicts interact with each
other, creating indirect knock-on effects that are
not always easy to predict (Rockmann et al. 2015).
Without better integration in ocean management,
user-user conflicts and user-environment con-
flicts are almost quaranteed to be exacerbated as
demands for ocean space and ocean resources
increase.

The need for better integration mechanisms is
increasingly being recognized, both to better man-
age user-user conflicts and to improve environ-
mental management. In the case of ABNJ, at the
time of writing this report, the Intergovernmental
Conference to negotiate a new legally binding
instrument under the United Nations Convention
on the Law of the Sea on the conservation and sus-
tainable use of marine biological diversity of areas
beyond national jurisdiction (BBNJ Conference)
had met for its third session. In agreeing to nego-
tiate a new legally binding instrument for biodiver-
sity beyond national jurisdiction (BBNJ), states have
recognized the problem of fragmentation and
gaps in existing arrangements for managing ocean

space and resources in ABNJ and are committed
to changing the status quo (UNGA 2015).

The new BBNJ instrument is expected to create
enhanced cooperation mechanisms that will facili-
tate better integration of decision-making by states,
regional and global sectoral bodies, and existing
biodiversity agreements. If a robust enough treaty
text is finally adopted, this may mean the interna-
tionalization of Environmental Impact Assessments
(EIAs), the routine use of Strategic Environmental
Assessments (SEAS) (section 4.2.3) and the system-
atic use of area-based management tools, includ-
ing marine protected areas (MPAs), to ensure the
conservation and sustainable use of biodiversity in
ABNJ. This represents an opportunity to move from
a fragmented and sector-based ocean manage-
ment approach towards EB-IOM and to help break
down governance silos, better manage cumulative
impacts, reduce conflicts between sea users, con-
serve biodiversity and improve the overall state of
the marine environment.



2. Where to? A vision for a sustainable ocean

economy

2.1. About this section

The introduction stated that EBM is centred on
ecosystem health and the interconnected ways
in which humans impact on it and human wellbe-
ing is linked to it. This means that EB-IOM intrin-
sically places priority on a healthy ecosystem and
on human wellbeing as its desired outcomes, with
the latter recognized as being dependent on the
former. This report goes a step further in proposing
EB-IOM as an approach to help create a sustaina-
ble ocean economy. This section reflects on how
to define what that is, and on how it relates to the
goals that are intrinsic to EB-IOM.

This section therefore begins by briefly examining
what is meant by ocean economy, before mov-
ing on to the concept of sustainability. A compre-
hensive discussion of this vast topic is beyond the
scope of this document, so the focus is placed on
strategic sustainability goals, specifically on the
global SDGs, their relevance to the ocean econ-
omy and how they should be prioritized to deliver
wellbeing within ecosystem boundaries. The result
is a comprehensive vision of the strategic priori-
ties that should characterize a sustainable ocean
economy, in other words, a high-level vision of
where we should go, before subsequent sections
of the report delve into the concept and process
of EB-IOM as a means to make the vision a reality.

2.2. The ocean economy

The term ocean economy generally encompasses
marine activities as well as land-based activities that
support or derive benefits from them (Park et al.
2014). This includes upstream services (for exam-
ple, boat yards, suppliers of materials and equip-
ment, technical and scientific consultancy ser-
vices, relevant higher education, etc.), downstream
industries (for example, fish and aquaculture pro-
cessing and product retail, construction industries
using marine aggregates, etc.) and services highly
linked with marine activities (such as hotels and
restaurants in dive resorts). The ocean economy is
therefore embedded within wider local, national,
regional and global economies. Depending on
how many steps along supply and value chains
are considered, it can extend far inland (Weig &
Schultz-Zehden 2019).

Different assessments draw the boundaries of the
ocean economy in different ways. This makes it dif-
ficult to draw direct comparisons between assess-
ments of the ocean economies of different coun-

tries or regions, or to scale up from national to
regional and global assessments (OECD 2016, Park
et al. 2014). The global assessments that do exist,
however, illustrate the ocean’s global economic
importance. Hoegh-Guldberg et al. (2015) estimate
the value of the global ocean asset base at $24 tril-
lion, and the annual global gross marine product
at $2.5 trillion. The OECD (2016) estimates that
ocean-based industries (including offshore energy
industries) contributed S1.5 trillion to annual global
gross value added (GVA) in 2010 and accounted
for 31 million jobs (1.5% of the global workforce).
By 2030 the authors project that the ocean econ-
omy has much greater potential for growth than
the global economy as a whole, and that it could
more than double its contribution to global GVA.

The ocean economy also encompasses values and
benefits that are not directly related to money-gen-
erating activities (Hoegh-Guldberg 2015, OECD
2016), such as the production of oxygen by ocean
organisms and the climate-regulating functions
of the ocean, as well as a wide range of cultural,
spiritual and health benefits for humans. These
intangible elements of the ocean economy can
be difficult to quantify in terms of monetary value
(though there are methods to do so; see section
4.3.5 on ecosystem services valuation). As a result,
they are often not adequately incorporated into
headline figures about the overall ocean economy,
despite including some of its aspects that matter
the most to human beings: half the oxygen in the
earth’s atmosphere is produced by oceanic phyto-
plankton (Behrenfeld et al. 2001, Field et al. 1998).
In this sense, the ocean economy is literally vital to
humans and ensuring its sustainability is a matter
of survival.

2.3. The Sustainable Development Goals
and a sustainable ocean economy

Sustainability generally refers to the persistent and
long-term safeqguarding of value, benefits and well-
being in three spheres: economic, ecological, and
social. In 2015, the United Nations General Assem-
bly set 17 global SDGs, each broken into a series
of targets and indicators, to be met by 2030 (see
Figure 2). The SDGs represent the culmination of
a process that began with the Brundtland Report
(Brundtland 1987), the formulation of Agenda 21
at the 1992 Rio Summit, the Johannesburg Plan
of Implementation at the 2002 World Summit on
Sustainable Development (Rio+10) (Johannesburg
2002) and "The Future We Want” outcome doc-
ument at the 2012 United Nations Conference



on Sustainable Development (Rio+20) in Rio de
Janeiro. The goals represent an internationally
agreed definition of global sustainability that spans
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Figure 2. The 17 United Nations Sustainable Development Goals.
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Ocean managers tend to focus on SDG 14, which
has the most direct link with the ocean (Wright et
al. 2017). However, in addition to safequarding eco-
system health, a truly sustainable ocean economy
is one that reduces poverty and hunger (e.g. by
providing food from the ocean and income from
jobs related to marine activities), improves health
and wellbeing (e.g. by providing opportunities for
recreation in clean and healthy coastal and ocean
environments), provides educational opportunities,
clean energy from marine renewables, ensures
equal access to these benefits for both men and
women, as well as people from different social
backgrounds, etc.: to fully define a sustainable
ocean economy, every SDG is relevant. This pre-
sents ocean managers with a challenge: if all SDGs
are relevant to a sustainable ocean economy,
where should the priorities lie?

Historically, it was sometimes argued that values in
the different spheres of sustainability can be traded
off against each other freely, as long as net benefits
are maximised (the weak sustainability paradigm, as
summarized in Dietz & Neumayer 2007 and Neu-
mayer 2003, pp. 1-2). If applied to the SDGs, this
would mean regarding them as independent and
mutually interchangeable, with gains in any one
SDG compensating for losses or lack of progress
in any other. However, this would fail to recognize
that human societies and economies depend on
healthy ecosystems and the ecosystem services
they provide. As an absolute minimum, the life sup-
port functions of the natural environment must be

regarded as entirely non-substitutable, since their
loss makes the creation of a sustainable economy
impossible (Dietz & Neumayer 2007).

Protecting nature matters in its own right, and also
because our wellbeing depends on it. Breach-
ing ecosystem boundaries will destabilize natu-
ral systems to the point that it will undermine the
foundation of social and economic systems. The
development of sustainable economies therefore
depends on recognizing multiple ways in which
human wellbeing is interlinked with ecosystem
health, and how the SDGs are linked and depend-
ent upon each other (Nilsson et al. 2016, Miola et
al. 2019). For example, SDG 14 — the ocean SDG -
depends in part on SDG 13 (effective climate action
will reduce climate change impacts on the ocean
ecosystem), and SDG 6 and SDG 15 (improved san-
itation and effective protection of terrestrial habi-
tats both reduce pollution of waterways that flow
into the ocean). In turn, SDG 14 positively supports
every other SDG, including those that fall into the
social and economic spheres (Singh et al. 2018).
WWE (2020) shows that 38% of all interrelationships
between SDGs are positive links between SDG 14
and other goals, with SDG 1 and SDG 2 (no pov-
erty and zero hunger) particularly strongly linked to
ocean health: human wellbeing is intertwined with
a healthy ocean.

Instead of visually representing the SDGs as sepa-
rate boxes arranged alongside each other as equals
(Figure 2), it would therefore arguably be better to



arrange them in three tiers (Figure 3), as suggested
by Rockstrom and Sukhdef (2016). In this rep-
resentation, the environmental SDGs form a joined
(interlinked) circle as the foundation for achieving
social goals (represented as a joined circle in the
middle tier). These, in turn, form the foundation
for economic goals (the top tier). The ecosystem
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Figure 3. The “wedding cake” illustration of the SDGs.

ECONOMY |
8 it 9 Moo .. 10 Saiines 12 S
\

approach inherently recognizes system-scale inter-
linkages and the dependence of human wellbeing
on healthy ecosystems that is reflected in this rep-
resentation of the SDGs, underlining the relevance
of EB-IOM as a strategic approach for building a
sustainable ocean economy.
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Four environmental SDGs form the bottom tier, eight social SDGs form the middle tier and four economic SDGs form the top tier:

A healthy economy is built on a healthy society, which in turn is built on a healthy ecosystem. This illustration represents the fact that

a healthy ecosystem is a necessary and non-substitutable foundation for achieving goals in the social and economic realms. SDG 17,

which relates to building partnerships for achieving all other SDGs, runs through the three tiers. Adapted from an illustration created

by Azote for the Stockholm Resilience Centre, Stockholm University, based on Rockstrom & Sukhdev (2016).

2.4. From blue growth to the blue doughnut

For the past decades, the central goal of economic
policy around the world has been economic
growth, with GDP (or GVA) used as a measure of
economic success at local, national, and regional
scales. However, economic models that allow
growth to continue in perpetuity depend on the
weak sustainability paradigm critiqued in the pre-
vious section (Dietz & Neumayer 2007). Once it
is acknowledged that humans are dependent on
healthy ecosystems and that these ecosystems
have boundaries, an obvious guestion emerges,
debated since "The Limits of Growth" (Meadows et
al. 1972): is it possible to achieve perpetual eco-
nomic growth within a bounded natural system?

To some extent, growth can be decoupled from
concurrent increases in resource use and envi-
ronmental impacts. Technological innovations
can increase energy and material use efficiency,
and circular economy approaches can maximize

the re-use of products and recycling of materials,
for example. As a result, qualified phrases such
as ‘green growth' and ‘sustainable growth’ (or the
marine equivalent, ‘blue growth’) are gaining trac-
tion in the economic development discourse (Ward
et al. 2016). However, while technological innova-
tions and circular flows should be central to the
creation of sustainable economies, it is question-
able whether decoupling can be achieved to the
extent that would be necessary to sustain growth
while reducing cumulative impacts that are already
transgressing ecosystem boundaries (Ghisellini et
al. 2016, Neess & Hoyer 2009, Steffen et al. 2015,
Ward et al. 2016).

A much more fundamental question is: do we
need perpetual economic growth for humans and
the planet to thrive? Growth of what, exactly? For
whom? The economic narratives that cast growth
as a necessary driver and guarantor of human
wellbeing and nature conservation are increas-
ingly being questioned (Felber 2015, Raworth



2017). While the period of global economic growth
over the past half century has undeniably coin-
cided with the creation of unprecedented levels
of wealth and the lifting of millions out of poverty,
increasing life expectancies and greatly expanding
access to nutrition, sanitation, healthcare, educa-
tion, and consumer goods around the globe, these
achievements have not been spread fairly (millions
still live in extreme poverty). Furthermore, these
achievements have come at extreme environmen-
tal cost: the same period has witnessed unprece-
dented deterioration of the earth’s natural systems.
Several critical planetary boundaries are now being
breached (Steffen et al. 2015), leaving us facing the
existential threats of climate breakdown and mass
biodiversity extinction. We have left the Holocene
and entered the Anthropocene (Waters et al. 2016).

Sustainable development urgently requires us to
re-frame and re-design our economies, including
our ocean economies. Nevertheless, economic
growth continues to be a central political goal
that is shaping the research and the policies that
are driving the development of ocean economies
around the world. For example, blue growth has
been anchored in European Union (EU) policy
since 2012 (European Commission 2017, European
Commission 2019), as well as in global ocean pol-
icy (FAO 2014, FAO 2015, FAO 2016).

EU research funding focused on blue growth has
recently given rise to academic literature that goes
as far as re-casting integrated ocean management
and related concepts (such as MSP) mainly as vehi-
cles for economic growth (Depellegrin et al. 2019,
Klinger et al. 2018, Lillebg et al. 2017). Klinger et
al. (2018), for example, frame integrated ocean
management as a way to reduce user-user con-
flicts, capitalize on synergies between compatible
economic activities, maximize efficient economic
use of marine space and pursue opportunities for
growth. The environment is described as an eco-
nomic resource, and environmental degradation
as “suboptimal natural resource use”. This fram-
ing is starkly different from that of most ecosys-
tem-based ocean management literature (cited
throughout this report), in which integrated man-
agement concepts are conceived and framed pri-
marily as approaches for safeguarding the environ-
ment and ensuring human wellbeing within safe
ecological limits.

What emerges is a disconnect between two pre-
dominating narratives concerning what the main
objectives of integrated ocean management
should be, which go hand in hand with different
narratives of what the ocean economy should
be for. On the one hand, there is a "blue growth”
narrative centred on growth as a driver of prosper-
ity and a measure of economic success. On the

other hand, there is an ecosystem-based narrative
centred on a healthy environment. This emerging
tension effectively pitches growth against nature
conservation as competing central objectives, and
attempts to bridge this tension by promoting “win-
wins” for growth and the environment have been
questioned (Chaigneau & Brown 2016). Mean-
while, it has been argued that the social sphere of
sustainability has been receiving altogether insuf-
ficient attention in ocean management (Bennett
2019z, Bennett 2018).

It is therefore time to re-frame what a sustainable
ocean economy should be, and to formulate a
holistic range of strategic objectives that it should
pursue. There are emerging new economic par-
adigms that can support this process, shifting the
focus away from growth as a central objective in
favour of a plurality of environmental, social, and
human wellbeing objectives. The central aim of
these new paradigms is to achieve a fair distribu-
tion of human wellbeing within ecosystem bound-
aries (Felber 2015, Raworth 2017, Rockstrom et al.
2009a, Rockstrom et al. 2009b).

Rockstrom et al. (2009a, 2009b) articulated this as
the need for a “safe operating space for human-
ity”, bounded on one side by social and wellbeing
benchmarks below which no human should fall
and on the other side by environmental bounda-
ries that cannot be transgressed. Raworth (2017)
describes this as “a safe and just space for human-
ity”, using the visual metaphor of a doughnut with a
hole at the centre: the outer edge of the doughnut
represents the ecosystem ceiling, i.e. the planetary
boundaries that the economy cannot overshoaot,
while the inner edge represents the social foun-
dation, i.e. the wellbeing objectives that must be
achieved to prevent people from falling into the
hole (Figure 4).



social
equity

Source: adapted from Raworth (2017).

Figure 4. The blue doughnut.
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The figure illustrates the safe and just space for a sustainable ocean economy that is regenerative, distributive and circular. The inner

boundary represents universally applicable wellbeing benchmarks that form the social foundation below which no human should fall.

The outer boundary represents ecosystem boundaries that cannot be transgressed, with universally applicable planetary boundaries

located along the top half, and local ecosystem boundaries (which need to be defined for each specific study area) illustrated with

some examples along the bottom half. The activities comprising the ocean economy should contribute towards the social founda-

tion (prioritising those parameters for which there are the most significant shortfalls in a given region) while safeguarding the local

and planetary ecosystem boundaries. Figure adapted from Raworth (2017).

A sustainable ocean economy can thus be visu-
alized as a 'blue doughnut’ of safe and just space
where people and the ocean ecosystem can
thrive. Activities and investments that most directly
address human wellbeing shortfalls within a given
planning area should be prioritized (pulling people
out of the hole or preventing them from falling in),
along with those that most reduce contributions to
existing planetary ecosystem boundary overshoots,
that address or prevent local environmental degra-
dation and that restore local ecosystems (particu-
larly in heavily impacted coastal areas). This should
include investments in resource-efficient technol-
ogies, distributive and regenerative activities, and
circular material flows. In every investment or plan-
ning decision made, both edges of the doughnut
must be considered. Framed this way, blue growth
per se is neither good nor bad; rather, it shifts from
being a central goal to a potential side effect of
achieving the goals that really matter.
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This vision of the blue doughnut represents the
definition of a sustainable blue economy by WWF
(2015, p4), which encompasses a wide range of
people-centred objectives and ecosystem goals:
‘a sustainable blue economy is a marine-based
economy that...

e Provides social and economic benefits for
current and future generations, by contrib-
uting to food security, poverty eradication,
livelihoods, income, employment, health,
safety, equity, and political stability.

e Restores, protects and maintains the diver-
sity, productivity, resilience, core functions,
and intrinsic value of marine ecosystems —
the natural capital upon which its prosperity
depends.

e Is based on clean technologies, renewa-
ble energy, and circular material flows to
secure economic and social stability over
time, while keeping within the limits of one
planet.”



It also aligns with the WWF Sustainable Blue Econ-
omy Finance Principles*® (see box 1), and the dis-
cussion of the previous section. Crucially, the blue
doughnut fully encapsulates the intrinsic values
of EBM: the outer edge represents the interlinked
ecosystems that humans depend on, and the inner

edge represents what is meant by human wellbe-
ing. The blue doughnut thus represents a vision of
where EB-IOM should take us. The remainder of
this report will focus on what EB-IOM is and how it
can get us there.

Box 1. WWF Sustainable Blue Economy Finance Principles

WE COMMIT TO APPLYING THE FOLLOWING PRINCIPLES ACROSS
OUR PORTFOLIOS, REGARDLESS OF WHETHER WE ARE MAJORITY
OR MINORITY INVESTORS.

1. Protective: We will support investments, activities and projects
that take all possible measures to restore, protect or maintain
the diversity, productivity, resilience, core functions, value and
the overall health of marine ecosystems, as well as the liveli-
hoods and communities dependent upon them.

2. Compliant: We will support investments, activities and projects
that are compliant with international, regional, national legal
and other relevant frameworks which underpin sustainable
development and ocean health.

3. Risk-aware: We will endeavour to base our investment deci-
sions on holistic and long-term assessments that account for
economic, social and environmental values, quantified risks
and systemic impacts and will adapt our decision-making pro-
cesses and activities to reflect new knowledge of the potential
risks, cumulative impacts and opportunities associated with
our business activities.

4. Systemic: We will endeavour to identify the systemic and cu-
mulative impacts of our investments, activities and projects
across value chains.

5. Inclusive: We will support investments, activities and projects
that include, support and enhance local livelihoods, and en-
gage effectively with relevant stakeholders, identifying, re-
sponding to, and mitigating any issues arising from affected
parties.

6. Cooperative: We will cooperate with other financial institu-
tions and relevant stakeholders to promote and implement
these principles through sharing of knowledge about the
ocean, best practices for a sustainable Blue Economy, lessons
learned, perspectives and ideas.

7. Transparent: We will make information available on our invest-
ments and their social, environmental and economic impacts
(positive and negative), with due respect to confidentiality. We
will endeavour to report on progress in terms of implementa-
tion of these Principles.

4 https://www.wwf.org.uk/updates/sustainable-blue-economy-finance-principles

5 https://ec.europa.eu/maritimeaffairs/befp

8. Purposeful: We will endeavour to direct investment to pro-
jects and activities that contribute directly to the achievement
of Sustainable Development Goal 14 (‘Conserve and sustain-
ably use the oceans, seas and marine resources for sustaina-
ble development’) and other Sustainable Development Goals
especially those which contribute to good governance of the
ocean.

9. Impactful: We will support investments, projects and activities
that go beyond the avoidance of harm to provide social, en-
vironmental and economic benefits from our ocean for both
currentand future generations.

10.  Precautionary: We will support investments, activities and
projects in our ocean that have assessed the environmental
and social risks and impacts of their activities based on sound
scientific evidence. The precautionary principle will prevail, es-
pecially when scientific data is not available.

11 Diversified: Recognising the importance of small to medium
enterprises in the Blue Economy, we will endeavour to diver-
sify our investment instruments to reach a wider range of sus-
tainable development projects, for example in traditional and
non-traditional maritime sectors, and in small and large-scale
projects.

12.  Solution-driven: We will endeavour to direct investments
to innovative commercial solutions to maritime issues (both
land- and ocean-based), that have a positive impact on marine
ecosystems and ocean-dependent livelihoods. We will work to
identify and to foster the business case for such projects, and
to encourage the spread of best practice thus developed.

13. Partnering: We will partner with public, private and non-gov-
ernment sector entities to accelerate progress towards a sus-
tainable Blue Economy, including in the establishment and
implementation of coastal and maritime spatial planning ap-
proaches.

14, Science-led: We will actively seek to develop knowledge and
data on the potential risks and impacts associated with our
investments, as well as encouraging sustainable investment
opportunities in the Blue Economy. More broadly, we will en-
deavour to share scientific information and data on the marine
environment.



3. What is Ecosystem-Based Integrated Ocean

Management?

3.1. About this section

As highlighted in the introduction, EB-IOM is a
conglomerate of approaches that complement
and reinforce each other, including MSP, adaptive
management, and systematic conservation plan-
ning, among others. Their shared characteristic
is the ambition for more holistic, integrated and
effective ocean and coastal management. EB-IOM
brings these together under the umbrella of the
ecosystem approach/EBM, emphasizing the need
to respect ecosystem boundaries.

This section begins with a discussion of these
umbrella terms and then defines a set of more spe-
cific, related ocean and coastal management con-
cepts. The second part of this section deconstructs
and examines the concept of ‘integration’, which
runs through the core of EB-IOM, but often fails
to be properly defined in the literature. This report
proposes five categories of integration that are rel-
evant for ocean management, and provides orien-
tation on each one.

The main purpose of this section is to provide a
conceptual examination of EB-IOM (the ‘'what),
while section 4 discusses its implementation (the
‘how’). However, because the ‘what" and the 'how’
are often intertwined, it is not possible to com-
pletely separate them. As a result, there is a gradual
shift in focus, rather than a clean break between
these two sections.

3.2. The ecosystem approach and ecosys-
tem-based management

The ecosystem approach/EBM® is a multifaceted
concept that emerged in environmental literature
in the 1970s, though its underpinning philosophies
have been practised for millennia in many cultures
(Long et al. 2015). At its core is the recognition that
ecosystems and human wellbeing are intercon-
nected. Human activities should therefore be man-
aged to safeguard ecosystem integrity, through
integrated approaches at ecological scales of time
and space, while explicitly recognizing that ecosys-
tems have boundaries that cannot be transgressed
without destabilizing them. The concept gained
significant traction in the 1990s when environmen-
tal conservation literature increasingly developed
holistic principles and approaches for manag-

ing humans as part of ecosystems. Mangel et al.
(1996), for example, encapsulated the principles of
the ecosystem approach in all but name (box 2).

Box 2. Seven Principles for the
Conservation of Wild Living
Resources

1. Maintenance of healthy populations of wild living re-
sources in perpetuity is inconsistent with unlimited
growth of human consumption of and demand for
those resources.

2. The goal of conservation should be to secure present
and future options by maintaining biological diversity at
genetic, species, population and ecosystem levels; as
a general rule neither the resource nor other compo-
nents of the ecosystem should be perturbed beyond
natural boundaries of variation.

3. Assessment of the possible ecological and sociological
effects of resource use should precede both proposed
use and proposed restriction or expansion of ongoing
use of a resource.

4. Regulation of the use of living resources must be based
on understanding the structure and dynamics of the
ecosystem of which the resource is a part and must take
into account the ecological and sociological influences
that directly and indirectly affect resource use.

5. The full range of knowledge and skills from the natural
and social sciences must be brought to bear on conser-
vation problems.

6.  Effective conservation requires understanding and tak-
ing account of the motives, interests, and values of all
users and stakeholders, but not by simply averaging
their positions.

7. Effective conservation requires communication that is
interactive, reciprocal, and continuous.

The ecosystem approach was formally adopted
by the Convention on Biological Diversity (CBD) in
2000 (COP5, Decision V/6), defined in 12 principles
(box 37). Building on this definition, MclLeod et al.
(2005) define EBM as “an integrated approach to

6 As stated in the introduction, the terms ‘ecosystem approach’ and ‘ecosystem-based management’ or EBM are used interchangeably in the literature. They broadly

refer to the same thing.

7 https://www.cbd.int/decision/cop/?id=7148
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Box 3. The 12 principles of the ecosystem approach, as defined for the
Convention on Biological Diversity (the Malawi Principles)

1. The objectives of management of land, water and living re-
sources are a matter of societal choice.

2. Management should be decentralized to the lowest appro-
priate level.

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

4. Recognizing potential gains from management, there is usu-
ally a need to understand and manage the ecosystem in an
economic context. Any such ecosystem-management pro-
gramme should:

a)  Reduce those market distortions that adversely affect
biological diversity;

b)  Align incentives to promote biodiversity conservation
and sustainable use;

¢) Internalize costs and benefits in the given ecosystem to
the extent feasible.

management that considers the entire ecosystem,
including humans. The goal of [EBM] is to maintain
an ecosystem in a healthy, productive and resil-
ient condition so that it can provide the services
humans want and need. [EBM] differs from current
approaches that usually focus on a single species,
sector, activity or concern; it considers the cumula-
tive impacts of different sectors.” They further state
that EBM “focuses on managing human activities,
rather than deliberately manipulating or managing
entire ecosystems”.

Long et al. (2015) identified 15 key principles that
are consistently mentioned in EBM definitions. Top
among these were the consideration of ecosystem
connections, management at spatial and tempo-
ral scales that are appropriate to ecosystems and
ecosystem dynamics, adaptive management and a
range of principles related to the different forms of
integration outlined later in this section. Although
there is broad agreement on these core principles,
there are different perspectives on EBM’'s more
detailed facets. Waylen et al. (2014) identified three
clusters of interpretations that emphasize different
aspects. The first cluster has an ecologically-cen-
tred perspective focused primarily on ecosystem
conservation, with the second cluster centred
more on addressing human needs within ecosys-
tem boundaries and the third cluster on the anal-
ysis and valuation of ecosystem services. These
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5. Conservation of ecosystem structure and functioning, in
order to maintain ecosystem services, should be a priority
target of the ecosystem approach.

6. Ecosystems must be managed within the limits to their func-
tioning.

7. Theecosystem approach should be undertaken at the appro-
priate spatial and temporal scales.

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

9. Management must recognize that change is inevitable.

10.  The ecosystem approach should seek the appropriate bal-
ance between, and integration of, conservation and use of
biological diversity.

11. The ecosystem approach should consider all forms of rel-
evant information, including scientific and indigenous and
local knowledge, innovations and practices.

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

three perspectives are interrelated, complementary
and all relevant for EB-IOM.

Many sources stress that uncertainties should be
articulated clearly in EBM (Long et al. 2015). How-
ever, they shouldnt unduly delay management
actions to prevent ecosystem degradation. In fact,
adaptive management (a central element of EBM,
section 4.2) is designed specifically to facilitate
planning in the context of uncertainties. To prevent
breaches of ecosystem boundaries, adaptive man-
agement should go hand in hand with the precau-
tionary principle (Curtin and Prellezo 2010), which
can be summarized as follows: "When an activity
raises threats of harm to human health or the envi-
ronment, precautionary measures should be taken
even if some cause and effect relationships are not
fully established scientifically” (Science & Environ-
mental Health Network 2013).

The ecosystem approach has been adopted into
marine policy in several places. The Norwegian
Ministry of the Environment (2009), for example,
advocates for “integrated, ecosystem-based man-
agement” for the Norwegian Sea, while the Arctic
Council, in its 2013 Kiruna Declaration, adopts and
defines EBM as "Comprehensive, integrated man-
agement of human activities based on best avail-
able scientific and traditional knowledge about
the ecosystem and its dynamics, in order to iden-



tify and take action on influences that are critical
to the health of ecosystems, thereby achieving
sustainable use of ecosystem goods and services
and maintenance of ecosystem integrity” (Loger-
well and Skjoldal 2019). The report by UNEP (2011)
provides a comprehensive, marine-focused dis-
cussion of the ecosystem approach, with clear text
and graphics that quide non-technical audiences
through the topic.

3.3. Related ocean management concepts

3.3.1. Ecologically or Biologically Significant Ma-
rine Areas (EBSASs)

Central to EBM is an understanding of the eco-
system within which human activities are to be
managed. For EB-IOM, this includes understand-
ing which areas in a given planning region are of
particular importance to the wider marine eco-
system. There is an established approach for this
(CBD 2008, Clarke & Jamieson 2007, DFO 2004,
Dunn et al. 2014): Ecologically or Biologically Sig-
nificant Marine Areas (EBSAs). These are defined as
discrete geographic or oceanographic areas that
provide important services to one or more spe-
cies, populations, or ecosystems, as defined by the
EBSA criteria of the CBD (box 4, CBD 2008). While
these criteria should be differentiated from MPA
site selection criteria (see section 3.3.2), identifying
EBSAs ensures that an understanding of the most
ecologically important areas can be built into MPA
planning processes from the outset (CBD 2008,
Dunn et al. 2014, Lieberknecht et al. 2014).

3.3.2. Marine protected area networks

With growing competition for the use of maritime
space, MPAs safeguard space for nature to thrive
in, protecting biodiversity within their boundaries
and supporting ecosystem services beyond (Arbo
& Thay 2016, Gell & Roberts 2003). Several interna-
tional targets have been set to increase the global
coverage of marine protection. Aichi Target 11 of
the CBD calls for 10% coverage by 2020, a figure
set to be achieved for jurisdictional waters globally,
but not for ABNJ (CBD 2018, Dinmore 2016). In
2016, a major International Union for Conservation
of Nature (IUCN) conference called for 30% cov-
erage of highly protected areas by 2030 (Dinmore
2016).

MPAs are best planned as networks that span the
ocean and coastal areas. The idea of reserve net-
works originated in the SLOSS® debate of the 1970s
and 1980s (Kingsland 2002, Neigel 2003), which
later gave way to the more integrated concept

Box 4. CBD Criteria for
Ecologically or Biologically
Significant Marine Areas

Uniqueness or rarity: Area contains either (i) unique (‘the
only one of its kind"), rare (occurs only in a few locations)
or endemic species, populations or communities; and/or
(i) unique, rare or distinct habitats or ecosystems; and/or
(iii) unique or unusual geomorphological or oceanographic
features.

Special importance for life-history stages of species:
Areas that are required for a population to survive and thrive.
Importance for threatened, endangered or declining spe-
cies and/or habitats: Area containing habitats for the survival
and recovery of endangered, threatened, declining species or
area with significant assemblages of such species.
Vulnerability, fragility, sensitivity or slow recovery: Areas
that contain a relatively high proportion of sensitive habitats,
biotopes or species that are functionally fragile (highly sus-
ceptible to degradation or depletion by human activity or by
natural events) or with slow recovery.

Biological productivity: Area containing species, popula-
tions or communities with comparatively higher natural bi-
ological productivity.

Biological diversity: Area contains comparatively higher
diversity of ecosystems, habitats, communities or species, or
has higher genetic diversity.

Naturalness: Area with a comparatively higher degree of
naturalness as a result of the lack of or low level of human-in-
duced disturbance or degradation.

of systematic conservation planning (Margules &
Pressey 2000) and a series of systematic reserve
network design principles that aim to achieve max-
imum conservation benefits at minimum societal
cost (safequarding space for nature and for use by
people). These principles have been widely applied
in MPA research, planning, and assessment (Alli-
son et al. 2003, Ardron 2008, Ballantine & Langlois
2008, Ban et al. 2009, Ban et al. 2014, Ban & Klein
2009, Fernandes et al. 2005, Jantke et al. 2018,
Klein et al. 2008, Lieberknecht et al. 2014, Natu-
ral England and JNCC 2010, Pressey et al. 1993,
Pressey et al. 1994, Shafer 2001, Stewart et al
2003, Stewart et al. 2006, Vane-Wright et al. 1991).
They include:

8 “Single Large or Several Small’, a debate about whether single large reserves deliver more conservation benefits than several small reserves of the same

combined size
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e Representativity (reserve networks should
protect the full range of biodiversity)

e Adequacy / Viability (individual sites as well
as their combined footprint across the net-
work should be large enough to safeguard
ecosystem integrity)

e Replication (any given feature should be
represented in more than one location)

« Connectivity (pathways for ecological link-
ages should be designed into a reserve net-
work).

Not all MPAs are managed effectively (Rife et al.
2013, Solandtetal. 2020), butif they are, they restrict
or eliminate environmentally damaging activities
within their boundaries. MPA networks can thus be
seen as a type of ‘ocean use’ that competes with
others, potentially impacting on livelihoods or dis-
placing users and exacerbating conflicts elsewhere
(Bennett et al. 2015, Charles & Wilson 2008, Rock-
mann et al. 2015, Stevenson et al. 2013, Suuronen
et al. 2010). However, MPAs can also be a tool for
managing and preventing conflicts, for example,
by creating space for activities with low environ-
mental impacts (Cadiou et al. 2008) and maintain-
ing ecosystem services that ocean users elsewhere
depend upon in the long run (Arbo & Thuy 2016,
Gell & Roberts 2003).

Systematic planning principles allow planners the
flexibility to explore alternative spatial configu-
rations of protected areas with different sets of
trade-offs, thereby managing user-user conflicts
and capitalizing on synergies where possible. Plan-
ners can also use these principles to complement
existing protected areas efficiently and to build in
requirements to protect any particularly valuable,
vulnerable or threatened EBSAs in order to ensure
their ecological value is safeguarded within the
wider MPA network configuration. By planning
across spatial scales that match those of ocean
ecosystems, by explicitly focusing on ecosystem
connections and on protecting all parts of the eco-
system, and by providing space for human well-be-
ing needs as well as nature conservation, systemat-
ically planned MPA networks align closely with the
ecosystem approach.

3.3.3. Marine spatial planning

The Intergovernmental Oceanographic Commis-
sion of the United Nations Educational, Scientific
and Cultural Organization (IOC-UNESCO) defines
MSP as “a public process of analyzing and allocat-
ing the spatial and temporal distribution of human
activities in marine areas to achieve ecological, eco-
nomic, and social objectives that usually have been

9 http://msp.ioc-unesco.org/about/

10 See http://msp.ioc-unesco.org/
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specified through a political process. Characteris-
tics of MSP include ecosystem-based, area-based,
integrated, adaptive, strategic and participatory™.
Thus, MSP allocates marine space to different uses
(including conservation, through MPAs) and its out-
puts include a map of zones that certain activities
are permitted in, excluded from, or requlated within
(Arbo & Thuy 2016). The IOC-UNESCO MSP web-
sitel® provides links to MSP guidance documents
(e.g. Ehler & Douvere 2007, Ehler & Douvere 2009),
as well as detailed information on MSP processes
around the world.

The MSP concept originated essentially as a call to
embed systematic MPA networks in wider spatial
measures that simultaneously pursue environmen-
tal, social and economic objectives (Ban et al. 2012,
Jay et al. 2012). Most MSP literature is therefore
rooted in the ecosystem approach, with many MSP
frameworks resembling generic EBM frameworks
that all emphasize the need for an integrated,
adaptive, multisectoral, and strategic approach
that involves stakeholders and delivers social and
economic benefits within ecosystem boundaries
(Agardy et al. 2011, Ansong et al. 2017, Arbo & Thay
2016, Crowder & Norse 2008, Dominguez-Tejo et
al. 2016, Douvere 2008, Foley et al. 2010, Gilliland
& Laffoley 2008, Katsanevakis et al. 2011, Noble et
al. 2019a).

Viewed this way, MSP is central to EB-IOM,
addressing the ‘where’in ‘'who can do what, where,
how and when at sea’ in line with the ecosystem
approach. Strategic cross-sectoral MSP should
simultaneously plan MPA networks and multi-use
zones that separate incompatible activities, co-lo-
cate compatible or mutually beneficial activities,
help manage cumulative impacts, and provide
enough space for nature and humans to thrive in.

MSP implementation in policy and practice, how-
ever, often lacks genuinely strategic cross-sectoral
integration (Jones et al. 2016) and some recent MSP
literature has started to frame MSP not as an instru-
ment for EBM, but for supporting ‘blue growth’ by
maximizing efficiencies in the economic use of
marine space (Bonnevie et al. 2019, Depellegrin et
al. 2019, Gimpel et al. 2015, Rodriguez-Rodriguez
et al. 2016, Schupp et al. 2019, Stelzenmuller et al.
2017, Zanuttigh et al. 2016). This illustrates the ten-
sion between nature conservation and economic
growth (discussed in section 2.4), which should be
circumvented by re-framing the sustainable ocean
economy as the blue doughnut: it isn't economic
growth, but human needs and ecosystem bounda-
ries that take centre stage in EB-IOM.



3.3.4. Integrated coastal zone management

The idea of ICZM became established in the
1990s, when the ecosystem approach was also
gaining significant traction (Clark 1992, Pernetta &
Elder 1993, Post & Lundin 1996). In essence, ICZM
applies EBM to human activities along coastlines,
addressing impacts across the land-sea interface.
EB-IOM, on the other hand, applies EBM to activi-
ties at sea. Simply put, ICZM is dry, EB-IOM is wet,
but conceptually they are equivalent to (and exten-
sions of) each other.

While ICZM technically falls beyond the scope of
ocean management (as defined in this report), the
ecosystem approach includes safeguarding the
ocean from impacts of human activities that take
place beyond it. Thus, EB-IOM needs to be comple-
mented and supported not only by ICZM, but also
by integrated watershed management, waste reduc-
tion and management in the terrestrial economy,
and, of course, the control of global greenhouse
gas emissions. Ocean managers may not be in a
position to do all this, but they should do whatever
is in their power to identify downstream impacts of
human activities on the ocean and to address these
at source (or to prompt others to do so).

3.4. Acloser look at integration

3.4.1. The five categories of integration in Ecosys-
tem-Based Integrated Ocean Management

To achieve the vision of the blue doughnut (section
24), multiple environmental, social and economic
objectives need to be integrated strategically. Man-
agement measures must be designed that simulta-
neously address cumulative ecosystem-scale envi-
ronmental impacts (safeguarding the ecological
ceiling), minimize user-user conflicts and pursue
human wellbeing (building the social foundation).
Although the importance of strategic integration
and 'holistic approaches’ is often stressed, authors
sometimes fail to define exactly what this means in
practice (Kelly et al. 2019), although frameworks for
analysing different forms of integration are being
developed for ocean management (Saunders et
al. 2019). For EB-IOM, strategic integration across
sectors and objectives can be translated into five
categories of integration that practitioners should
embed in any new EB-IOM process or initiative
(Figure 5):

1) Integration of governance institutions,
organizations and processes, both vertical
(through tiers of administration, from local
to international), and horizontal (for exam-
ple, across ministries)

2) Integration of knowledge through multi-
or transdisciplinarity
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3) Integration of stakeholders through partic-
ipatory processes

4) Transboundary integration across admin-
istrative and biophysical boundaries

5) Integration of system dynamics (temporal
ecological, economic and/or socio-ecolog-
ical) into models used in EB-IOM research or
to support planning and decision-making.

3.4.2. Governance integration

Figure 5 shows governance silos, represented by
different administrative bodies with separate sec-
toral responsibilities at different scales. Govern-
ance integration means creating mechanisms to
facilitate the cooperation between these bodies
within each administrative tier (horizontal) and
across administrative tiers (vertical). This could
mean many different things in practice, including:
e the development of new legislation (or
reforms of existing legislation) to clarify
remits and mandates of the different bod-
ies and how they operate in relation to one
another, especially in areas where they may
overlap or impact one another
» the creation of new permanent governance
organizations (and underpinning legislation,
as required) with a mandate to facilitate
cooperation across existing bodies, or to
take over multiple portfolios in relation to
marine activities
e subsidiarity or decentralization (as anchored
in the Malawi Principles, box 3) in support of
vertical integration
e the creation of less formal governance
structures and processes, either permanent
or temporary (for the duration of a specific
project or initiative), such as joint memoran-
dums of understanding for sharing informa-
tion relating to planning and development
processes, data-sharing agreements for
technical and scientific data, joint working
groups for planning, decision-making or the
long-term monitoring and management of
particular issues

These integration mechanisms can complement
rather than replace single-sector silos (for an exam-
ple, see NEAFC & OSPAR 2015). The benefits of
integration do not infinitely outweigh the efficiency
benefits of specialization and sector-specific bod-
ies are often best placed to manage specialized
processes that have little or no cross-sectoral
impacts. Furthermore, managing the institutional
and organizational changes required to build func-
tioning integration mechanisms is in itself a signif-
icant task. There are instances where wider gov-
ernment or legal reforms provide opportunities for
fundamental restructuring of mandates and remits,
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Figure 5. The five categories of integration in EB-IOM.

Governance integration refers to mechanisms of communication, information exchange, coordination or collaboration between
public sector organisations that have a remit to plan and manage activities taking place at sea. At the national level, different min-
istries often have responsibility for different maritime sectors. Similarly, there are often different sectoral management bodies that
operate at a sub-national (e.g. province, state or municipal) level. Integration mechanisms are therefore needed both horizontally
(to integrate management across sectors) and vertically (to integrate across scales of governance). Transboundary integration is
needed to coordinate governance and information exchange across international boundaries (represented in the top right), and
across the land-sea boundary (represented in the top left). Stakeholder integration refers to mechanisms that engage stakeholders in
planning, decision-making, implementation, monitoring and evaluation of management measures. Knowledge integration refers to
the need to draw knowledge from multiple fields of academic expertise (through multidisciplinary and interdisciplinary approaches)
and from stakeholders who often hold valuable local or traditional knowledge of relevance. This means that stakeholder integration
and knowledge integration mechanisms may need to be linked. The purpose of knowledge integration is to build a comprehensive
understanding of the socio-ecological system of the planning region in question, creating the information base needed to underpin
sound management measures. This requires integration of system dynamics to create an information base that reflects the natural
dynamics of the systems that are being managed.
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and in such cases, the creation of new marine
governance bodies with integrated, cross-sec-
toral remits can be beneficial. However, change
processes of this scale can take many years and
may be fraught with difficulties, and will usually
be beyond the scope and power of new EB-IOM
initiatives. In many cases, the most pragmatic way
to make progress is to build on the existing gov-
ernance landscape and create integration mecha-
nisms where they are most needed.

3.4.3. Stakeholder integration

Successful stakeholder engagement needs to be
thoughtfully planned and appropriately supported,
though ocean management practice significantly
lags behind academic knowledge in this regard
(Bennet 2018). While stakeholder participation is
almost universally stated as ‘essential’ for EBM and
integrated ocean management (see box 2, box 3,
Enhler 2014, Enhler & Douvere 2007, Ehler & Douvere
2009, UNEP-WCMC 2019), relevant literature usu-
ally does not elaborate even on very basic ques-
tions, such as: Why is participation important? How
is participation best carried out? When should it be
carried out (i.e. at what stage(s) in the process?)
What role should stakeholders be given? Who are
the stakeholders that need to be involved at differ-
ent stages or in different roles? Furthermore, what
are the risks and incentives to participate for stake-
holders? What are the risks and costs of participa-
tion for the process and its outcomes?

Practitioners should articulate clear answers to
each of these questions and ensure that all actors
involved in any process share an understanding
on these matters. A review of the vast literature on
stakeholder participation is well beyond the scope
of this report, but the next paragraphs provide some
orientation. For further guidance, Morf et al. (2019)
provide a comprehensive overview of participa-
tion in the ocean management context, and Link
et al. (2017) complement this with a review of the
role of participation in related research. In addition,
the AA1000 Stakeholder Engagement Standard
(AccountAbility 2015), although generic in scope,
contains a very useful set of practical guidelines to
help develop robust engagement processes.

The first question to clarify concerns the why: Why
involve stakeholders in EB-IOM?

There are two common ways of framing answers.
One is to regard participation as a way of improving
the quality of a process, ensuring it is just, transpar-
ent, fair, accountable and inclusive. In many juris-
dictions there is legislation that requires a minimum
level of stakeholder participation in public environ-
mental planning, such as the Aarhus Convention in
the EU (Morgera et al. 2016). There can be good rea-
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sons to go beyond such basic legal requirements,
including ethical considerations, compliance with
local and cultural practices, achievement of SDGs
that focus on equality and good governance, and
efforts to safeguard against MPAs or MSP being
perceived as ‘'ocean grabs’ that marginalize coastal
communities or serve agendas beyond ocean man-
agement (Bennet 2018, De Santo 2020).

Another way to answer the question is to regard
participation as a way of improving the quality and
effectiveness of outcomes, for example, by gener-
ating goodwill and buy-in, and by bringing in a wide
range of knowledge and perspectives to underpin
robust decisions (Bennet 2018, Lockwood 2010).

The next question to consider is the how. How is
participation best carried out?

Different levels of participation delegate different
amounts of power to stakeholders, represented as
a "ladder of participation” by Arnstein (1969). The
most appropriate level depends on the type of
problem being addressed and the purpose of par-
ticipation, among other factors (Hurlbert & Gupta
2015). Although stakeholder participation is a core
component of EB-IOM, each level of participa-
tion has a role to play, including the lowest level
at which stakeholders have no power to influence
decisions at all (for example, governance bodies
with legitimate powers may need to implement
emergency measures to protect fragile environ-
mental features under immediate threat, or to stop
activities that are unsafe or illegal).

Morf et al. (2019) developed a version of the lad-
der based on a review of stakeholder engagement
in MSP processes in Europe (Figure 6). This has
six levels of increasing power delegation, and two
levels (deliberation and collaboration) at which
stakeholders are supported to engage with each
other across sectoral divides (indicated by circular
arrows around the stakeholder group icon). Given
its Eurocentric focus, this version of the ladder
doesn't comprehensively represent every form of
stakeholder engagement that has proven effec-
tive in EB-IOM around the world (for example, it
doesn't include collaborative, cross-sectoral forms
of community-level co-management of MPAs or
coastal fisheries). However, it provides an empiri-
cally founded starting point for practitioners new
to the topic.

There are two important benchmarks on the ladder
in Figure 6 that mark two common but very distinct
types of engagement: ‘consultation” and ‘delibera-
tion". In consultation, plans for new developments
or measures are published so that stakeholders
can comment on them, but with no gquarantee
that their views will have any substantive impact
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Figure 6. The Ladder of Participation.

The ladder represents different levels of power delegation from authorities to stakeholders. Higher levels of power delegation can
ease burdens on authorities and improve management effectiveness, if the power delegation is genuine. Two levels represented in
this figure, deliberation and collaboration, require different stakeholders to engage with each other and work together across sectoral
divides (indicated by the black circular arrows around the stakeholder group icon). This cross-sectoral element is absent in the two
highest levels on this particular version of the ladder, which is based on a geographically limited sample of MSP case studies (all in
Europe). However, in EB-IOM it is also possible to maintain the cross-sectoral collaborative aspect while fully delegating power to
stakeholders (for example, there are successful examples of collaborative, community-based co-management of coastal fisheries and
MPAs in other parts of the world). Cross-sectoral engagement can bring significant benefits, if there is sufficient capacity to support
mechanisms that bring stakeholders together and facilitate their joint work. The most appropriate and effective form of engage-
ment depends on a wide range of case-specific considerations (including the cultural, political, and legislative context, established
engagement practices, and the resources and capacities available). There is no single type of engagement that is inherently superior:
every type of engagement represented here can be an effective element of EB-IOM in the right circumstances, and different types of
engagement might be needed at different stages of the same process.
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on the final decision. Consultation is usually bilat-
eral, which means that each interested party pro-
vides their own comments separately, with few (if
any) opportunities for different stakeholder groups
to communicate with each other to develop any
kind of joint position. Consultation is very common
in public planning, including as a requirement of
ElAs. This means that there can be well-established
consultation processes in ocean management that
have become institutionalized and that stakehold-
ers are familiar with.

Deliberation, in contrast, brings different stake-
holder groups together to jointly inform a process.
They may not have power to make decisions, but
the deliberative space provides an opportunity to
exchange knowledge, views and perspectives,
bring conflicts to light, address them, and develop
well-informed solutions that no single party may
have been able to find on their own. Deliberation
(like collaboration, the next level up in Figure 6) can
be a vehicle for transdisciplinary knowledge inte-
gration (section 344) and for integration across
governance silos (section 34.2). It can also have
intangible benefits by developing social capital and
relationships of trust which can subsequently facil-
itate integration in other processes.

Where bilateral consultation is already standard
practice, however, the associated institutional iner-
tia can make it challenging to move up the partici-
pation ladder in a new EB-IOM initiative. It is there-
fore essential to secure genuine commitment for
higher levels of participation from existing govern-
ance bodies, including the necessary delegation of
power and control. Failure to do so can lead to par-
ticipation becoming tokenistic, ultimately reducing
rather than creating social capital when expecta-
tions are dashed (Bennett 2018, Gaymer et al. 2014,
Jones et al. 2016, Lieberknecht & Jones 2016).

To be effective, deliberation and collaboration also
require dedicated and skilled support in the form of
process design and facilitation, workshop prepara-
tion, communication, knowledge and information
provision, feedback, etc. (Sayce et al. 2013). Thus,
while well-managed deliberative and collaborative
participation can yield great benefits, there are situ-
ations when bilateral consultation is the preferable
option.

The next question to address is the when: At what
stage(s) should stakeholders be included?

At each stage of EB-IOM, a different form of par-
ticipation may be appropriate. What these levels
should be is entirely dependent on the scope and
context of a given initiative. For example, in some
instances, collaborative formulation of goals and
objectives at the very earliest stage of the cycle
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may be a necessary foundation for effective buy-in
and support from stakeholders. In other instances
- for example, if there are strong governance insti-
tutions that are well-trusted in a society — it may
be most efficient for overarching goals to be for-
mulated in a top-down, expert-driven process, with
higher levels of participation in the planning and
implementation stages so that stakeholders can
help shape the way in which the overarching goals
are achieved. Similarly, monitoring and evaluation
of management measures may be best carried out
by expert institutions with relevant mandates or
may be delegated entirely to local communities.

The adaptive management cycle in section 4.2
can serve as an orientation when planning stake-
holder participation. Asking the why, how, what
and who questions for every individual stage in the
cycle can help find the most appropriate balance
between top-down and bottom-up approaches for
any given process.

This ties in with the next question, which concerns
the what: What role should stakeholders be given?

Stakeholders may take on many different roles in
EB-IOM, such as information recipient, informa-
tion/knowledge provider, collaborator in develop-
ing potential management options or solutions to
a given problem, representative of sectoral per-
spectives or interests in conflict resolution, adviser
to decision makers, or decision maker (in co-man-
agement).

These roles closely tie in with the level of partici-
pation previously discussed, so the most appropri-
ate roles at each stage in the planning cycle will
depend on the scope and context of a given initi-
ative. The adaptive management cycle in section
4.2 can help determine what these are. Irrespective
of the specific roles that stakeholders take on, all
actors in a process should have a shared under-
standing of these roles and what they entail. Ocean
managers should map out roles and levels of par-
ticipation through each stage of any given initiative,
manage expectations accordingly, and provide
appropriate levels of support and capacity-building
to stakeholders.

The subsequent question focuses on who: Who
are the stakeholders that need to be involved?

The who can depend on the when and the what,
because different constellations of stakeholders
may take on different roles at different stages. In
every event, ocean managers should carry out a
thorough and competent stakeholder analysis to
identify stakeholders and map their main inter-
ests, relative power and influence, as well as their
relationships with one another. Particular empha-



sis should be placed on identifying those whose
voices are at risk of not being heard, and those
who may require specific support or incentives
to engage constructively. Ocean management is
an inherently political arena (Bennett 2019b) and
stakeholder integration in itself will not make power
imbalances between stakeholders disappear (Adjei
and Overa 2019) or automatically solve conflicts
(Kelly et al. 2019). Practitioners are advised to seek
advice from social scientists on further tools and
approaches that can address these issues (Bennet
2018, Kenter 2018).

Once the why, how, when, what and who have
been established, there are two final questions:
 What are the risks and incentives to partici-
pate for stakeholders?
 What are the risks and costs of participation
for the process and its outcomes?

Some of the costs and risks of participation to
ocean managers have already been covered under
the how. But there are also costs to stakeholders:
the dedication, goodwill, time and effort that par-
ticipative processes can demand should not be
underestimated (Portman et al. 2016). Stakehold-
ers may literally lose money (lost work time, travel
costs to attend meetings, etc.); the higher up the
ladder a process is located, the higher those costs.
To ensure that access to participation is fair and
equitable, at a minimum, processes should cover
monetary costs for those who cannot attend stake-
holder workshops as part of their day job. If differ-
ent people ask the same set of stakeholders to par-
ticipate in multiple processes, this can rapidly lead
to ‘stakeholder fatigue’, especially if there are no
clear incentives for participation.

There are also social risks for stakeholders. Being
seen to constructively engage with 'the enemy’ in
a process that might restrict stakeholder activities
can elicit hostile reactions from colleagues and
communities. Thus, the higher the level of partic-
ipation requested from stakeholders, the stronger
the payoff should be for them. This payoff could be
the chance to have a genuine influence on deci-
sions or the benefits of social capital generated. It
is the responsibility of ocean managers to deliver
well-run engagement processes where these ben-
efits will genuinely materialize as promised, and to
manage stakeholder expectations appropriately.

3.4.4. Knowledge integration

Key to the ecosystem approach is that manage-
ment decisions should be underpinned by the best
available information base. As articulated in the
Malawi Principles (box 3), this means using best
available science, drawing from a range of scien-
tific disciplines to ensure a comprehensive under-
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standing of ecosystems and their interlinkages with
social and economic systems (Alexander et al.
2019, Markus et al. 2018), as well as using relevant
traditional and local knowledge.

Effective EB-IOM thus requires the integration of
expertise from multiple academic disciplines (from
natural science to social science, economics and
law), as well as relevant traditional and local knowl-
edge held by a variety of stakeholders. Box 5 pro-
vides terminology that can help ocean managers
plan and define different types of knowledge inte-
gration needed in a given initiative.

The definitions in box 5 highlight that, just as there
are different levels of stakeholder participation,
there are also different levels of knowledge inte-
gration. While increased levels can bring significant
benefits and indeed be necessary for truly sustain-
able outcomes (Bennet 20193, Link et al. 2017),
inter- and transdisciplinarity are not achieved sim-
ply by bringing relevant people together. Almost
three decades ago, Stember (1991) highlighted the
challenges of overcoming epistemic barriers, a task
that requires goodwill, supportive structures, and
sufficient resources. Furthermore, academics can
face risks from engaging in interdisciplinary work,
such as reduced success in funding applications
and slower career progression (Rhoten & Parker
2004, Bromham et al. 2016).

A lot of the considerations that apply to stake-
holder integration (section 34.3) therefore also
apply to knowledge integration, and there is likely
to be overlap in the constituencies of people and
institutions that have to be engaged with for both.
Wisely selecting the right stakeholder engagement
mechanism at the right time can greatly facilitate
effective knowledge integration. Ocean managers
should therefore ideally plan the two at the same
time; the why, what, who, when and how ques-
tions discussed previously for stakeholder engage-
ment can serve as an orientation for both.

Ocean managers can also draw from established
and tested frameworks to support knowledge inte-
gration in EBM, such as the integrated ecosystem
assessment (IEA) framework developed by the
National Oceanic and Atmospheric Administration
(NOAA) of the United States of America specifically
to support EBM in ocean management (Levin et al.
2009, Samhouri et al. 2014). The IEA framework is
a version of the adaptive management framework
presented in section 4.2 that focuses on bringing
together academic experts and other stakeholders
with different knowledge and expertise to build a
shared understanding of socio-ecological systems,
environmental risks and their drivers in order to help
them develop management scenarios to address
risks. The IEA approach has been used successfully



Box 5. Knowledge integration:
useful terminology

When working in EB-IOM, it helps to use precise vocabulary.

Various authors have put forward definitions of important

terminology that can help define different types and levels

of knowledge integration, including Alexander et al. (2019),

Schultz-Zehden & Weil (2019), Stember (1991) and Tress et

al. (2005). The following definitions, proposed by Tress et al.

(2005), can be directly applied to EB-IOM:

1. Disciplinarity: Work that takes place within the bound-
aries of currently recognized academic disciplines, ori-
ented towards one specific goal or one specific ques-
tion.

2. Multidisciplinarity: Work in different academic disci-
plines that shares an overarching goal, but has multiple
disciplinary objectives, in which participants exchange
knowledge without aiming to cross subject boundaries
or create integrative knowledge and theory.

3. Interdisciplinarity: Work that integrates knowledge and
theory from several academic disciplines towards a
common goal, creating new knowledge and theory that
cannot be broken down into its disciplinary ingredients
and would not have emerged through either discipli-
nary or multidisciplinary efforts.

4. Transdisciplinary: Work that combines interdisciplinar-
ity with a participatory approach, involving academics
from different disciplines as well as non-academic par-
ticipants, such as resource managers, user groups and
the general public, to create new knowledge and theo-
ry and address a common question.

Inter- and transdisciplinarity are truly integrative, generating
entirely new types of knowledge. Interdisciplinary integration
is a precondition for generating the systems-level knowledge
that is needed to model socio-ecological dynamics (Frusher
etal. 2014). Transdisciplinarity further brings in non-academic
knowledge held by a diverse range of stakeholder commu-
nities, reflecting different values as well as different ways of
knowing (Bennett, 2019a). Multidisciplinarity simply con-
sists of illuminating the same central question from several
different disciplinary perspectives. While this does not gen-
erate new types of knowledge, in some situations it can be
sufficient for supporting decision-making. Thus, all three ap-
proaches to knowledge integration (multi-, inter- and trans-
disciplinarity) have potential application in EB-IOM.

1
12

See https://www.integratedecosystemassessment.noaa.gov/

See https://www.ospar.org/
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to build a shared multidisciplinary understanding of
complex ecosystems spanning the land-sea inter-
face and to transfer science to policymakers effec-
tively in Florida (Fletcher et al. 2014) and California
(Harvey et al. 2016), as well as other large marine
ecosystems. Guidance on using the IEA approach
can be found on the NOAA website™.

3.4.5. Transboundary integration

EBM requires planning across geophysical and
jurisdictional boundaries because ecosystems span
across both. Transboundary integration across
jurisdictional boundaries goes hand in hand with
horizontal governance integration, as it requires
knowledge-sharing, cooperation and collaboration
across institutions responsible for different jurisdic-
tions. At the international scale, regional marine
cooperation mechanisms already exist, such as
the Regional Seas Programmes and Large Marine
Ecosystem projects (UNEP 2011, UNEP 2016). Port-
man (2011) argues that the crossing of traditional
geographic boundaries in MSP processes will cata-
lyse other forms of integration, as it will automati-
cally require different management bodies to work
together and consider ecological interdependen-
cies in ways they would not necessarily do within
their own geographic remits.

Transboundary integration across ecosystem
boundaries is a key aspect of EBM. Section 3.34
has already highlighted the importance of plan-
ning across the land-sea interface, for example,
with ICZM, integrated watershed management and
wider terrestrial conservation and waste manage-
ment mechanisms vital in protecting the ocean
from downstream impacts of human activity on
land. This has been widely recognized (UNEP GPA
2006) and put into practice in some parts of the
world, such as in Switzerland (a landlocked nation)
for example, which as a Contracting Party to the
OSPAR  Commission*? commits to protecting
north-east Atlantic marine environments from riv-
er-borne pollutants.

3.4.6. Integration of system dynamics

The interlinkages of socio-ecological systems are
dynamic, with systems changing over time in many
ways. Policy measures or economic changes
can drive changes in human behaviour that have
knock-on effects that reverberate around ecosys-
tems, and ecosystem changes can drive changes
to human behaviour that have economic and
social ramifications.



Simple frameworks to help understand these sys-
tem dynamics have existed for decades, a promi-
nent one in ocean management being the DPSIR
framework (Patricio et al. 2016). This is an analyti-
cal and management framework designed to break
down drivers of human behaviour, the pressures
that human behaviours cause on ecosystem com-
ponents, the changed state of system components
that result from those pressures, the ecological and
(in more recent versions of the framework) human
wellbeing impacts of those changes in state, fol-
lowed by the formulation of an appropriate man-
agement response. This response can target the
drivers, mitigate the pressures or mitigate the sys-
tem changes and impacts that result from them.

There are also well-established tools to help model
ecosystem dynamics, such as Ecopath with Eco-
sim and Ecospace®, which started as a tool to
model a static snapshot of a system, before being
expanded to include modules for modelling
dynamic changes within the ecosystem, along
with impacts of spatial management measures of
human activities. Such tools can be used to evalu-
ate ecosystem effects of human activities, such as
fishing, as well as to explore the potential ecosys-
tem impacts of management options, but they are
not yet routinely used as decision-support tools in
ocean management.

A key challenge for research is to develop tools
and approaches that not only enable better futures
to be envisioned, but that also help make those
visions a reality through improved understanding
of complex systems (Bai et al. 2016). Interdiscipli-
nary research is now starting to develop a wider
range of socio-ecological models that have the
potential to predict complex systems dynam-
ics (Elsawah et al. 2017, Schluter et al. 2019) and
new technologies have created opportunities for
dynamic approaches in management by imple-
menting measures in response to real-time remote
monitoring of ecosystems, for example (Dunn
et al. 2016, Maxwell et al. 2015, Rose et al. 2015).
With continued advances in interdisciplinary mod-
elling, computer technology and remote-sensing
technology, such tools may soon become part of
ocean mangers’ standard repertoire.

13 See https://ecopath.org/
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4. How is Ecosystem-Based Integrated Ocean
Management implemented?

4.1. About this section

This section focuses entirely on the practical imple-
mentation of EB-IOM, presenting the adaptive
management cycle as an overarching approach
and discussing a range of tools that can support
ocean managers at different steps of the cycle. It
builds on the previous section, which in its decon-
struction of the five different forms of integration
already started to shift focus to the 'how'. The five
types of integration cut across the entire adaptive
management cycle presented in this section; each
type should therefore be considered at each stage.

4.2. The adaptive management cycle
4.2.1. Overview

Adaptive management - the environmental man-
agement equivalent of the continuous improve-
ment cycle in business management — was devel-
oped in the 1970s to optimize the management of
dynamic systems with large uncertainties (Walters
& Hilborn 1978). It is seen as a central component
of EBM (Long et al. 2015, Waylen et al. 2014). The
adaptive management cycle comprises an iterative
process in which ecological, social and economic
goals are set, the status quo is assessed, shortfalls in
relation to the goals are identified and solutions for
achieving the goals are planned and decided upon.
Relevant measures are then implemented, moni-
tored and evaluated. The outcome of the mon-
itoring and evaluation allows managers to assess
whether the measures taken have been effective at
achieving the initial goals, at which point another
iteration of the cycle is started.

The importance of adaptive ocean management
is often stressed in related literature (Arbo & Thuay
2016, Forst 2009, Schupp et al. 2019), and many
variations on the adaptive management cycle exist,
for example, for participative multi-criteria deci-
sion-making (Estévez & Gelcich 2015), for MSP
implementation (Ehler & Douvere 2009, UNEP-
WCMC 2019), for EBM implementation (ELI 2009,
Stelzenmuller et al. 2013), for ecosystem-based
fisheries management (FAO 2019) and for ICZM
implementation and coastal watershed manage-
ment (AIDEnvironment et al. 2004, UNEP GPA
2006). The IEA, introduced in section 344 as a

14 See https://www.integratedecosystemassessment.noaa.gov/

practical approach to support knowledge integra-
tion, is in essence a version of the adaptive man-
agement cycle, and is represented as such on the
NOAA website*. Even the DPSIR framework (sec-
tion 34.6), which is primarily an analytical frame-
work to help break down and understand drivers,
pressures and impacts on socio-ecological sys-
tems in order to help formulate appropriate man-
agement responses, is commonly represented as a
closed cycle in which the assessment is repeated
after measures are implemented, so they can be
adapted if needed (Patricio et al. 2016).

Figure 7 shows a representation of an adaptive
management cycle for EB-IOM, based on an illus-
tration created by UNEP-WCMC (2019) to represent
adaptive management for MSP. While this figure
is very high-level, it provides a balanced overview
of the 'big picture’ of adaptive management and
includes vital contextual elements that other illus-
trations sometimes lack. It is separated into two
phases: pre-planning and the planning cycle itself.
Both are embedded within a set of enabling con-
ditions, including financing, capacity and the legal
and governance context.

4.2.2. Pre-planning and cross-cutting elements

Figure 7 includes ‘integration” as an important
cross-cutting element, relevant at each stage in the
planning cycle. Since the five categories of integra-
tion are covered comprehensively in section 34,
integration isn't discussed further in the present
section, which instead focuses on the other ele-
ment represented in Figure 7: setting goals and
objectives.

EB-IOM should be guided by clearly articulated
overarching goals, in line with the vision of the blue
doughnut (section 2.4). These broad goals should
be used as a framework for articulating more spe-
cific objectives that guide specific actions or should
serve as benchmarks for monitoring and evaluating
success. This is sometimes represented as a one-
off action to be completed at the start of the cycle,
with the SMART acronym (box 6, Ehler 2014) com-
monly cited as a gold standard for objectives that
each link to at least one management action and
one indicator®.

15 Belfiore etal (2006), Link et al. (2017) and Pomeroy et al. (2004) are entry points to the literature on indicators. A lot of work is currently being done to develop
indicator suites for reporting on the SDGs as well as on the performance of Large Marine Ecosystem projects and Regional Seas Programmes, which can easily be

researched online for practical guidance
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Figure 7. Adaptive management framework for EB-IOM.

This figure illustrates the main elements of the adaptive management cycle in EB-IOM. The top part of the figure indicates pre-plan-
ning and cross-cutting elements, the most important of which are to set clear goals and objectives, and the five forms of integra-

tion discussed previously (governance integration, stakeholder integration, knowledge integration, transboundary integration, and
integration of system dynamics). The management cycle itself has four stages. The first is to assess the status quo of the socio-eco-
logical system in the planning region, to identify shortfalls in wellbeing and overshoots over local or planetary ecosystem boundaries,
and to compare the status quo to the desired goals and objectives. The second is to develop a management plan that details the
measures needed to achieve the goals and objectives of the process, safequarding the social foundation and ecological ceiling of the
socio-ecological system in question. The third is to implement and enforce these measures, and the fourth is to monitor and evaluate
their effectiveness, and adapt them as needed in an ongoing and iterative process. These four stages of adaptive management are
embedded in enabling conditions that underpin the actions of each stage, with the legal and governance framework represented

on one side, and the resources needed for effective management on the other. These include adequate financial support (which
needs to be sustained over the long term to allow continuous adaptation through ongoing iterations of the cycle), and capacity. The
latter refers to the capacity of individuals, organisations, and networks of organisations to act strategically and effectively, and covers
aspects ranging from technical skills and competencies to appropriate materials, equipment, and infrastructure for each actor to fulfil

their role.

However, EB-IOM actions are embedded in al. 2020), and a recent attempt to evaluate the eco-
dynamic and complex socio-ecological systems, logical status of the Mediterranean Sea against spe-
which can make it difficult to formulate SMART cific indicators generated a report over 500 pages
outcome objectives, since the knock-on effects in length (UNEP MAP 2017).

of management measures cannot always be pre-

dicted. Such highly specific objectives are also not Ocean managers should therefore differentiate
a suitable way to accurately measure or assess between a more diverse range of objectives that
system-level outcomes, because attempting to serve different purposes. One well-established
develop SMART objectives for an entire ecosystem approach that can be drawn from is results-based
quickly becomes unwieldy. The attempt to man- management (Global Affairs Canada 2016), in which
age MPAs in Europe against many specific ecologi- objectives, goals and targets of different degrees of
cal targets, for example, has generated a lot of sci- specificity and measurability are formulated for dif-
entific and administrative work that adds little value ferent steps along a results chain (box 7 illustrates
in terms of tangible ecosystem benefits (Solandt et what this might look like for an ocean management
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Box 6. SMART objectives

1. Specific: objectives should be concrete, detailed, fo-
cused, and well defined in terms of defining desirable
outcomes of the MSP process (have you specified what
you want to achieve?);

2. Measurable: objectives should allow measurement of
the outcomes and progress toward their achievement—
preferable in quantitative terms (can you measure what
you want to achieve?);

3. Achievable: objectives should be attainable within a
reasonable amount of effort and resources (are the re-
sources required to achieve the objective available?);

4. Relevant: objectives should lead to a desired goal, either
on its own or in combination with other objectives; and

5. Time-bound: objectives should indicate a start and fin-
ish date in relation to what is to be accomplished (when
to you want to achieve the specific objective or objec-
tives?).

process). The early steps in the chain are fully con-
trollable, meaning that SMART objectives can be
effective in ensuring processes are accountable
to donors, measuring progress, and evaluating the
immediate outcomes of specific actions. Later steps
require more broadly formulated longer-term goals
that are increasingly impacted by system dynamics
and become harder to measure, though these are
the goals that matter the most. Progress against
these should be assessed using a combination of
SMART indicators for key system components com-
plemented by qualitative assessments to capture
different human values and perspectives, including
through narratives and storytelling (Bennet 2018,
Bennet & Satterfield 2018). Working towards the
vision of the blue doughnut is a human value-based
endeavour in which "not everything that can be
counted counts, and not everything that counts can
be counted™®.

4.2.3. Assessment of the status quo

To map out a pathway towards the overarching
goals, ocean managers must understand their
starting point, meaning they must analyse the sta-
tus quo of the socio-ecological system they are
dealing with, including the governance context as
well as the social, economic, and environmental
characteristics, issues and trends within the plan-
ning region. This social, economic, and environ-
mental baseline can be established using scientific

Box 7. Steps of a results chain for
results-based management in
EB-IOM

1. Inputs: for example, funding, staff, resources, etc. Inputs
are easy to control and quantify.

2. Activities: such as planning workshops, technical work
to support planning, communication and information
dissemination, or any activities related to implemen-
tation, monitoring and evaluation. Fully controllable,
describable and quantifiable.

3. Qutputs: for example, reports, maps and data analysis
results. Fully controllable, describable and quantifiable.

4. Immediate outcomes: for example, a given number of
people with improved skills or knowledge following a
training event, or an area of sea where damaging activ-
ities no longer occur. While less tangible than outputs,
immediate outcomes are still relatively controllable, and
can often be quantified and measured.

5. Intermediate outcomes: trust and social capital, cultural
and institutional changes needed to make integration
mechanisms sustainable, and behavioural changes in
stakeholders. Generally hard to quantify and measure.

6. Ultimate outcomes: the blue doughnut.

methods, as well as through expert- and stakehold-
er-driven processes, which can draw from estab-
lished practices within IEAs (section 344) or the
expert elicitation approach developed for State of
the Marine Environment (SOME) reporting (Harris
et al. 2017). At a minimum, this stage should aim to
identify the marine activities in the region (includ-
ing past, current and future operations), their social
and cultural context, and assess the status and
trends of the marine ecosystem within this area. In
the vast majority of cases, this will include collat-
ing spatial datasets, (for example on EBSASs), spatial
footprints of marine activities, and economic and
cultural values linked to different areas, with data
sources ranging from satellite data to stakeholder
knowledge captured through participative map-
ping (Appolloni et al. 2018, Vespe et al. 2016).

16 This quote is commonly attributed to Albert Einstein, although there is no documentary evidence that he said or wrote it
(see https://quoteinvestigator.com/2010/05/26/everything-counts-einstein/#note-455-1)




4.2.4. Management plan development

This is the main planning stage of the adaptive
management cycle, during which plans are devel-
oped for safequarding the social foundation and
ecological ceiling of the system, and for addressing
the main shortfalls in the status quo compared with
the overarching objectives. A common approach
is scenario development to explore multiple alter-
native options for solving the main problems iden-
tified and to evaluate their relative strengths and
weaknesses from multiple perspectives.

One key approach for this (and the previous) step
is the SEA process, which has been codified in leg-
islation and policy in some jurisdictions, including
the EU through the SEA Directive. UNEP (2015)
describes SEAs as a systematic process thatassesses
the impacts of proposed strategic actions (policies,
programmes and plans) in order to provide early
warnings of cumulative effects, transboundary
effects and large-scale changes. SEAs should not
be confused with EIAs. The SEA process applies
to strategic policies, programmes and large-scale
public planning approaches that cut across sectors
and activities, while EIAs focus on the impacts of
(and potential alternatives to) a specific new pro-
ject or development. EIAs are routinely required
in many countries for new infrastructure develop-
ments, such as offshore energy installations, port
developments, dredging and mining activities, and
aquaculture installations.

4.2.5. Implementation and enforcement

This stage of the cycle begins with a decision on
which measures to implement. It should be clear
to all participants involved in an EB-IOM initiative
where this decision-making power lies. A deci-
sion-making process can be top-down, bottom-up,
or a combination of both.

Once a decision has been made, there are many
aspects to consider regarding implementation and
enforcement, including:
e« Communication of management measures
taken to all relevant stakeholders
* Development of incentives for compliance,
for example, legal measures, participative or
knowledge incentives, cultural incentives,
or economic incentives and alternative live-
lihoods (Jones 2014, Jones et al. 2013)
e Surveillance (through both remote and
direct means), monitoring and enforcement
of compliance.

More than other elements of the cycle, implemen-
tation and enforcement refers to a set of ongoing
activities that should never stop. Whichever man-
agement measures are in place at any given time
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need to be implemented and enforced, even while
they are monitored, their outcomes are evaluated,
and plans are underway for revising them or replac-
ing them with an improved set of more strateqgic
and integrated measures.

4.2.6. Monitoring and evaluation

The monitoring and evaluation stage is commonly
depicted as the part of the cycle that closes the
loop and drives the cyclical iterations of adaptive
management. However, similar to implementation
and enforcement, it is best seen as an ongoing
set of activities rather than as a discrete step on
a cycle. Monitoring and evaluation should encom-
pass two main aspects: firstly, process (to assess
the internal workings of a given initiative) and sec-
ondly, outcomes (to assess the social and envi-
ronmental changes achieved by a given initiative,
from compliance with measures to environmental
and human wellbeing impacts). The results-based
management approach introduced in section 4.2.2
covers both of these aspects.

An additional purpose of ongoing monitoring of the
human and natural environment should be to scan
for risks and opportunities related to new devel-
opments or changes in the environment, which
EB-IOM processes may need to adapt and respond
to. Unlike process and outcome monitoring and
evaluation, this is unrelated to any pre-formulated
objectives, but should be considered an important
aspect of risk management within EB-IOM.

4.2.7. Enabling conditions

The enabling conditions represented in Figure 7
include the legal and governance framework on
one side, and resources needed for effective man-
agement (financial resources and capacity) on the
other side.

With respect to the former, many countries have
taken concrete steps towards cross-cutting and
integrated national ocean policy through legis-
lative frameworks (Cicin-Sain, Vander Zwaag &
Balgos 2008). Although not a necessary precon-
dition for successful EB-IOM initiatives, such legal
frameworks can serve as a great catalyst for pro-
gress. This is especially true in strong governance
contexts, in other words, where there are already
well-established, well-resourced and functioning
existing management bodies with official sec-
toral mandates. In these situations, it is difficult for
strategic and integrated initiatives to flourish from
the bottom up, as they are likely to clash with the
established remits of existing governance bodies.

In weak governance contexts, on the other hand,
where there is a lack of effective existing sectoral



management or management bodies with rele-
vant remits, it may be easier to establish strategic
EB-IOM initiatives from the bottom up, at least at
smaller scales and in coastal areas where there is
a strong sense of ownership by local communities
and other stakeholders.

The resources needed for effective EB-IOM include
adequate financing that must be sustained over the
long term to enable ongoing iterations of the adap-
tive management cycles to be completed. In addi-
tion, there is a need for a range of capacities at the
level of individuals, organisations, and networks of
actors, including skills, knowledge, and (organiza-
tional) culture.

Often, new capacities need to be developed. The
institution of new integration mechanisms and
new strategic planning processes requires existing
institutions and individuals to change, adapt, learn,
and acquire new skills, for example. These changes
can be very difficult to achieve (Kelly et al. 2019),
but there is a significant amount of literature and
guidance on organizational change management
that can help practitioners (for example, Kotter
2014), with effective capacity-building known to be
vital for success.

Capacity-building for EB-IOM can be participative,
thereby constituting a mechanism for integration
in its own right. A full review of capacity-building
approaches that can be used in the context of
EB-IOM is beyond the scope of this report, but
excellent resources exist to help practitioners get
started. These include general resources on par-
ticipatory training methods (UNITAR 2016), online
training resources (such as the Sessionlab library)Y,
dedicated training resources for EB-IOM (for exam-
ple, those developed by the Blue Solutions pro-
ject)!® and training courses related to specific tools,
methods and approaches such as those discussed
in the following sections.

4.2.8. How to use adaptive management frame-
works

The 'stages’ of the cycle in Figure 7 represent differ-
ent elements of ocean management which should
inform each other, but the adaptive management
cycle should not be regarded as a strict 'now-to’
manual with a prescribed sequence of discrete
actions that must be carried out for every new pro-
ject or initiative. As previously mentioned, there are
several parts of the cycle that are best viewed as
ongoing activities that should continue at the same
time as other parts of the cycle. For example, the
implementation and monitoring of existing meas-

17 See https://sessionlab.com/library

18 See https://bluesolutions.info/capacity-development/
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ures should not stop while they are being revised
or when new measures are being planned.

If every new initiative starts at the "beginning’, there
is a risk of work continuously becoming stuck in
the first half of the cycle and never delivering real-
world impacts, especially when initiatives are pro-
jects with time-limited funding. The technical tasks
needed in the first part of the cycle (data gathering
and analysis to establish the status quo, develop-
ment of future management scenarios) can take a
lot of time and effort, use up a lot of resources, and
generate a lot of outputs. Ocean managers have
the sense of making progress, funders see deliv-
erables in the form of maps, reports and recom-
mendations, and politicians can point towards the
effort made as evidence of their green credentials.
However, if the outputs generated are not carried
forward into management practice, there will be
no tangible effects on ecosystems or human well-
being: the blue doughnut will remain no more than
a vision.

Ocean managers should instead review their cur-
rent context to consider which elements of the
cycle are already in place and decide which of
those elements would most benefit from improve-
ments using EB-IOM tools and approaches. In some
instances, it may be necessary to begin by formu-
lating a new set of goals and objectives. In others,
the most benefit might be achieved by improving
knowledge integration in the monitoring and eval-
uation of existing management measures or by
developing governance integration mechanisms
to support the efficient and effective enforcement
of existing measures.

4.3. Tools

4.3.2. Types of tools for Ecosystem-Based Integrat-
ed Ocean Management

Defining what is or is not an EB-IOM tool is a mat-
ter of perspective. Any approach, method, tech-
nique, software, or physical instrument used to
facilitate the implementation of any of the steps of
the adaptive management cycle could arguably be
counted, including tools to:
e Gather and analyse scientific data on the
marine environment, society and economy
« Carry out integrated baseline environmen-
tal, social and economic assessments
e Develop and compare good or optimized
potential future management scenarios
» Assess environmental, social and economic
impacts of alternative management options



e Incentivize behaviours that comply with
management measures

» Monitor and enforce compliance

e Monitor and evaluate outcomes of man-
agement actions

e Incentivize and facilitate constructive
engagement of stakeholders at different
stages of the management cycle

e Analyse, monitor and evaluate the effective-
ness of existing governance processes

* Integrate different forms of relevant knowl-
edge

 Analyse and manage multiple forms of
uncertainty

o Capture, understand and integrate plural
values and epistemologies

Technicaltoolsthatare designed specifically for EBM
are continuously being developed and updated, so
online expert communities (such as the EBM Tools
Network®) can be a vital resource for practitioners.
However, most tools that are used in EB-IOM are,
in fact, methods and techniques that have a much
broader application, many of which have their own
extensive literature and related fields of expertise.
This report does not aim to provide a comprehen-
sive list or authoritative classification of all possible
EB-IOM tools, but instead provides some particu-
larly relevant examples, loosely grouped into four
types: decision support tools, tools for analysing
and modelling conflicts and interactions, tools for
governance analysis, and ecosystem services val-
uation.

4.3.2. Decision support tools

‘Decision supporttool (DST) is a broad term applied
to analytical tools that process and integrate mul-
tiple datasets into value layers, future planning
scenarios, or models. Such tools can cut through
layers of information and generate solutions and
insights that would be beyond the capabilities of
the human eye and brain, thus helping managers
and stakeholders to develop and evaluate planning
options.

The Nature Conservancy?® provides an overview of
some commonly used DSTs in MSP. An empirical
review by Pinarbasi et al. (2017) found that DSTs are
mainly used for planning, despite their potential
to also support other stages of the EB-IOM cycle.
Janen et al. (2019) further highlight that their use
remains overwhelmingly confined to the research
context, which means that DSTs are not yet rou-
tinely embedded in real-world processes. Thus,
there is untapped potential for DSTs to improve

19 See http://www.octogroup.org/EBMTools html

20 See https://marineplanning.org/tools/software/
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planning outcomes across environmental and
social spheres (Kockel et al. 2019).

DSTs can be very powerful in some situations,
but their use is not a necessary precondition for
success. Using them effectively requires time and
technical expertise, and the added value they pro-
vide is data dependent; if the available input data
are sparse and/or unreliable, DST outputs will rep-
resent only a limited perspective on complex real-
ities (Ardron et al. 2008, Weig & Schultz-Zehden
2019). In very data-poor situations, it can be pref-
erable to use expert-based approaches to support
decision-making.

To add value to real-world planning, DSTs also
need to be integrated with the design of the wider
IOM process. At a minimum, this means ensuring
effective communication at the appropriate level of
detail between technical analysts and other process
participants. In some cases it may mean adapting
entire process elements around a DST, particularly
the mechanisms of stakeholder engagement (for
example, Adem Esmail & Geneletti 2018, Bonnevie
et al. 2019, Estévez & Gelcich 2015, Jumin et al.
2018, Weig & Schultz-Zehden 2019). DSTs can be
used by experts to provide stakeholders with visual
outputs that spark interest and provide a starting
point for discussions and learning processes. Stake-
holders can in turn help analysts shape DST input
parameters through deliberative processes, though
this requires appropriate incentives, support, and
training. If it is not possible to provide these to
stakeholders, then less technically demanding
approaches of integrating stakeholder knowledge
and perspectives might be more appropriate (Pope
et al. 2019, Portman et al. 2016).

In every instance, the potential benefits and draw-
backs of different DSTs should be explored and
evaluated, so that the most appropriate approaches
and tools can be selected for any given situation.
The review by JanRen et al. (2019) provides useful
guidance, and that by Noble et al. (2019a) exam-
ines scientific publications describing GIS-based
DSTs that integrate social and ecological spatial
data to inform MSP.

One commonly used DST is multi-criteria anal-
ysis (MCA), which has a range of applications in
EB-IOM. Adem Esmail & Geneletti (2018) describe
the three stages of MCA as follows:

1) Establish a shared understanding of the
structure and context of the problem to be
solved, including through defining objec-
tives, developing alternative solutions, and



defining criteria against which to evaluate
each solution.

2) Analyse the potential solutions against the
criteria, including weighting and/or aggre-
gating criteria and carrying out sensitivity
analysis.

3) Ranking or clustering of solutions depend-
ing on their performance against the crite-
ria and taking a decision on the preferred
option.

There are many approaches to MCA (Noble et al.
2019a). In the context of IOM, GIS-based MCA
techniques are very common and have been used
to:

e Analyse visual impacts of offshore wind
energy developments in order to support
siting decisions (Depellegrin et al. 2014)

* Analyse the global space potentially suitable
for aquaculture developments (Dapueto et
al. 2015, Gentry et al. 2017)

« Select sites suitable for offshore renewable/
multi-use platforms combining renewables
and aquaculture (Gimpel et al. 2015, Zanut-
tigh et al. 2016)

« Support artificial reef site selection (Barber
et al. 2009, Mousavi et al. 2015)

e /one activities in MPAs (Portman et al. 2016,
Villa et al. 2002), including in combination
with stakeholder input, either post-hoc
(Habtemariam & Fang 2016) or eliciting
input from stakeholders into the weighting
of factors within the MCA (Martinez-Lopez
et al. 2019, Portman et al. 2016)

e Inform ecosystem-based fisheries manage-
ment (Rossetto et al. 2015)

* Incorporate ecosystem service evaluations
into site suitability analyses (Portman et al.
2016)

Adem Esmail & Geneletti (2018) provide relevant
and useful guidance on engaging stakeholders in
MCA, and Estévez & Gelcich (2015) propose an
outline of a participative multi-criteria decision
analysis (MCDA) that is in itself a variation of the
adaptive management cycle presented in section
4.2. Research is now focusing on integrating spa-
tial MCA with social network analysis used to com-
prehend and understand stakeholder conflicts and
dynamics of interaction (Noble et al. 2019b).

Another type of DST that has a lot of relevance
in EB-IOM is spatial optimisation software, a well-
known example being Marxan?, a suite of free
software tools developed at the University of
Queensland, Australia (Ardron et al. 2008, Ball
& Possingham 2000, Ball et al. 2009, Watts et al.
2009, Watts et al. 2017a, Watts et al. 2017b). Marxan

21 See http://marxan.org/.
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has been used to support the planning and evalu-
ation of efficient, coherent and representative MPA
networks (Airameé et al. 2013, Klein et al. 2009, Ruiz-
Frau et al. 2015, Schill et al. 2015), explore trade-
offs in ocean multi-use planning (Yates et al. 2015)
and support the efficient zoning of marine uses in
order to meet multiple sectoral objectives (Agostini
et al. 2010, Jumin et al. 2018, Mazor et al. 2014).

Marxan uses an algorithm that finds multiple effi-
cient solutions to spatial optimization problems
based on systematic conservation planning princi-
ples (see section 3.3.2). It was initially developed to
help design spatial reserve network configurations
that protect multiple conservation features at a
minimum cost (in money or other value parame-
ters; for example, see Carwardine et al. 2008, Car-
wardine et al. 2010).

Its current version (Marxan with Zones) is a mul-
ti-objective spatial planning tool that identifies opti-
mal spatial configurations for multiple zones, each
of which protect different values. For example, if
simultaneously planning MPAs, fishery zones, and
recreational areas, the analyst can set targets for
specified amounts of conservation features to be
protected in MPAs, specified amounts of high-
value fishing grounds to be represented in a sep-
arate fishery zone, and specified amounts of high-
value recreation areas in the recreation zone. By
allowing different relative weightings of targets
within and between zones, Marxan with Zones can
help explore trade-offs where no ‘perfect’ solutions
exist that meet 100% of the targets for each zone.

4.3.3. Tools for analysing and modelling conflicts
and interactions

User-environment interactions are at the core
of EB-IOM and are primarily characterized and
assessed through EIAs and SEAs (section 4.2.2).
In addition, EB-IOM must also address user-user
interactions, including those generated by MPAs
restricting or displacing activities. There are dif-
ferent approaches and frameworks that can help
ocean managers understand and analyse user-
user interactions. Klinger et al. (2018) differentiate
between neutrally compatible, positive, and neg-
ative (conflicting) interactions, with five basic cat-
egories:
o Competition (mutually negative impacts)
e Antagonism (impacts are neutral in one
direction and negative in the other)
e Amensalism (impacts are neutral in both
directions)
e Commensalism (impacts are neutral in one
direction and positive in the other)
e Mutualism (mutually positive impacts)



These categories can be further subdivided, recog-
nizing that the nature of an interaction can depend
on context (intensity of use, likelihood of spatial
overlap, etc.), change over time, or be mediated by
different types of linkage (spatial/temporal overlap,
downstream impacts, or competition over shared
infrastructure) (Bonnevie et al. 2019).

Identifying positive interactions (rather than just
conflicts) allows EB-IOM practitioners to actively
pursue opportunities for synergetic ocean mul-
ti-use (Depellegrin et al. 2019, Schupp et al. 2019),
though this should happen only within environ-
mental limits (identified through EIAs, SEAs and
IEAs). Mapping out positive, neutral and negative
interactions in a compatibility matrix (Bonnevie et
al. 2019) can help underpin the development of
spatial management zones in MSP, and for Marxan
with Zones analyses aimed at finding optimal spa-
tial management scenarios that co-locate compat-
ible activities (amensal, commensal and mutualis-
tic) and separate conflicting activities (antagonistic,
competing), providing space for protection and
recovery of ecosystems in MPAs.

Rockmann et al. (2015) highlight that user-user
interactions are not adequately represented in a
two-dimensional compatibility matrix because of
‘conflict triangles’, in which one conflict between
two users drives another conflict with a third user.
In fact, user-user interactions are embedded not
just in triangles, but in complex networks. Social
network analysis (SNA) is a tool that can be used to
map and understand the networks of social rela-
tionships in which stakeholders in their planning
region are embedded, generating network graphs
with nodes representing individuals or other enti-
ties (such as organizations) within a social network,
and links between nodes representing the relation-
ships between them.

SNA often focuses most on positive relationships,
though systematic ways exist to integrate con-
flicts (Everett & Borgatti 2014). This is increasingly
being used by natural resource managers to map
and assess their social and environmental con-
nections to understand how they impact on each
other through multiple nodes (Groce et al. 2019).
This has been done to illuminate how stakehold-
ers interact, collaborate and exchange information
in MPA planning and governance (Carcamo et al.
2014), analyse the evolution of local governance
structures in sustainable coastal tourism develop-
ment (Partelow & Nelson 2018), understand differ-
ences in perception between stakeholder groups
about their relative power (Glaser et al. 2018), ana-
lyse what attributes of a local social network are
supportive of effective co-management in a marine
reserve (Alexander et al. 2015), analyse information
flows in co-development of knowledge for MPA
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planning (Markantonatou et al. 2016) and analyse
institutional integration and networking in MSP
(Smythe 2017). Alexander and Armitage (2015) sug-
gest an extensive list of further potential theoretical
and empirical applications for SNA in MPA planning
and governance.

4.3.4. Tools for governance analysis

Governance refers to the power, responsibili-
ties and mandates of organizations and individ-
uals, whereas management encompasses the
resources, plans and actions that result from
those powers, mandates and responsibilities being
actively exercised (Lockwood 2010). The govern-
ance context in which ocean managers operate
varies significantly across the world, affecting how
stakeholder interactions play out on the one hand
and what management approaches prove effective
on the other hand (FAO 2016).

The academic literature on environmental govern-
ance contains many concepts that evaluate the
quality and effectiveness of governance (Bennett
& Satterfield 2018, Lockwood 2010). Lockwood
(2010) lists seven key principles of good govern-
ance: legitimacy, transparency, accountability,
inclusiveness, fairness, coherence and connectivity
across multiple governance institutions, and resil-
ience.

The governance analysis framework in Figure 8
(by Bennett & Satterfield 2018) was specifically
designed to support practitioners in deconstruct-
ing, understanding, analysing, evaluating, design-
ing and planning environmental governance. It dif-
ferentiates between:

« Governance institutions that affect human
behaviour and relationships (laws, policies,
cultural context, social norms, etc.)

o Government structures that perform differ-
ent functions (organizations, informal stake-
holder networks, formalized bodies, etc.)

« Governance processes through which the
functions of governance are performed
(negotiation, law-making, policy forma-
tion, communication, conflict resolution,
enforcement, etc.)
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Figure 8. Governance analysis framework.

Another approach is to develop governance
frameworks based entirely on empirical analysis of
EB-IOM in the real world, for example, the frame-
work used by Jones (2014) and Jones et al. (2016),
which provides a much simpler but very practical
orientation for EB-IOM practitioners aiming to gain
a better understanding of their governance con-
text.

4.3.5. Ecosystem services valuation

Ecosystem services valuation puts a monetary
value on the goods and services that ecosystems
provide to humans, from the food we eat and the
oxygen we breathe to spiritual, cultural and wellbe-
ing benefits associated with spending time in the
natural environment (de Groot et al. 2002). Ecosys-
tem services are commonly divided into four cat-
egories (Fisher & Turner 2008, Klinger et al. 2018,
Lillebg et al. 2017, Wallace 2007):

1) Provisioning services: the direct products
obtained from ecosystems, such as food,
water, wood and genetic resources.

2) Cultural services: the intangible benefits
nature provides to humans, for example,
aesthetic and recreational values, spiritual
and religious values, physical and mental
wellbeing, and educational opportunities.

3) Regulating services: ecosystem processes
that regulate the environment, for example,
climate reqgulation, water purification and
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waste management, pollination and protec-
tion from natural hazards.

4) Supporting services: basic planetary life
support services, such as primary produc-
tion, photosynthesis, nutrient cycling and
water cycling.

Ecosystem services valuation has become a key-
stone concept in conservation policy. It provides a
common currency for integration of the economic,
social and environmental spheres in SEAs and EIAs,
and for the integration of market and non-market
values into cost-benefit analyses that inform deci-
sion makers when weighing up whether a plan,
project or development in the marine environment
should receive planning approval (Klinger et al.
2018).

However, ecosystem services valuation also
attracts criticism. On the practical level, there are
methodological challenges. For example, depend-
ing on the valuation methodology used, there can
be vast discrepancies in the results obtained for
the same ecosystem service in the same time and
geographical space (Hattam et al. 2015, Kenter et
al. 2018). When aggregating results for multiple
services and across multiple scales, variability asso-
ciated with methodological differences becomes
amplified. The more global an estimate, the larger
its error bars.



On a philosophical level, there is concern that put-
ting a monetary value on nature and associated
human wellbeing is a vehicle for legitimizing and
entrenching economic decision-making models
that, by design, marginalize nature and human well-
being (Hirons et al. 2016, Raworth 2017). Kenter et
al. (2018) argue that the concept of ecosystem ser-
vices in itself facilitates the commodification and
privatization of nature and operationalising the sort
of trade-offs critiqued along with the weak sustain-
ability paradigm in section 2.4.

Ocean managers should question, communicate
and interpret the meaning of marine ecosystem
services evaluation with appropriate circumspec-
tion. There are situations in which resources may be
better spent on alternative approaches for knowl-
edge integration and for the reflection of plural
values in decision-making (Bennett 2018, Bennett
20193, Kenter et al. 2018). However, in established
decision-making processes that are swayed heavily
by economic cost-benefit calculations, ecosystem
services valuation provides a useful and pragmatic
way of accounting for non-market values in a ‘lan-
guage’ that is understandable to decision makers
(Hirons et al. 2016).
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5. Ecosystem-Based Integrated Ocean

Management in practice

5.1. Addressing challenges

Any EB-IOM initiative in the real world will face
challenges. One technical challenge that is often
raised is information gaps, especially in geospatial
data. If DSTs are used, uneven data distribution,
data gaps and data quality issues will skew analyti-
cal outputs and reduce how meaningful they are to
planners and decision makers. St Martin & Hall-Ar-
ber (2008) highlight that geophysical and biologi-
cal GIS data layers tend to be more often available
than socio-economic data layers, a ‘cartographic
silence’ that, in their view, inherently structures
decision-making processes in a way that under-
represents the needs of communities. One way to
address this is through participatory mapping, in
other words, capturing stakeholder knowledge in
a GIS. Participatory mapping has been used to map
the value of different sea areas to specific stake-
holders, communities and sea users and the cul-
tural value of areas to communities, as well as local
and traditional knowledge about the environment.

Furthermore, as previously highlighted, the adap-
tive management approach was designed pre-
cisely for planning in the face of uncertainty, so
data gaps should not stall the implementation of
new measures to safequard the environment and
keep within safe ecological limits, in line with the
precautionary approach. There is no option to take
a ‘neutral’ position while waiting for the perfect
evidence base to become available. Delaying envi-
ronmental protection measures because of uncer-
tainties is effectively making a conscious decision
to continue with the status quo, allowing known
conflicts and environmental impacts to remain
unaddressed.

In practice, governance and institutional barriers
pose much bigger impediments to progress than
technical challenges (Depellegrin et al. 2019, Link et
al. 2017). While it should be science-based, EB-IOM
is not primarily a scientific or technical endeavour,
but one of political, economic, institutional and
governance transformation. This requires political
will and support, including the provision of ade-
quate financial resources to ocean management
bodies, so that EBM implementation can be sup-
ported in the long term (one of the biggest obsta-
cles to progress in ICZM in Europe, for example,
has been its dependence on short-term, project
based funding — see Shipman & Stojanovic 2007).

Ocean management is essentially a political arena
(Bennett 2019b), in which institutional challenges
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are rooted in the complexities, dynamics and
uncertainties of governance systems, which can
be driven by economic upturns and downturns,
political crises and other factors well beyond the
scope of ocean management (Link et al. 2017).
The sustainability transformations that ocean man-
agers face are "wicked problems”, defined almost
half a century ago by Rittel and Webber (1973).
Value conflicts abound in EB-IOM (de Juan et al.
2017, Forst 2009, Kenter 2018, Pope et al. 2019)
and power relationships between different stake-
holders can be highly asymmetrical (Adjei & Overa
2019), creating situations in which value conflicts,
vested interests, and power imbalances can drive
stakeholder dynamics, policy, legislation and plan-
ning decisions in ways that run counter to the pub-
licly stated goals of sustainability.

Managing transformations in such complex sys-
tems is far from a ftrivial task (Kelly et al. 2019,
Schuitmaker 2012). Some authors even question
whether the concept of integrated ocean man-
agement itself is naive (Kelly et al. 2019, Link et al.
2017), but this argument is fallacious. Of course
implementing EB-IOM is hard, not because it is a
flawed approach, but because it is addressing the
hardest challenge we face as humans in the twen-
ty-first century: transforming our economies and
societies so that they provide for the needs of all
within the ecosystem boundaries of our planet. It
is the most important task that humans face today,
and the concepts, frameworks and practical tools
of EB-IOM that have been covered in this report
leave ocean managers amply prepared to play their
part.

5.2. Successes
5.2.1. Case studies

The ecosystem approach, integrated ocean man-
agement, and MSP have become anchored in
policy and legislation in many parts of the world,
resulting in a growing amount of empirical literature
that examines real-world case studies of processes
that have implemented elements of EB-IOM (WWF
2018). Throughout this report, reference has been
made to a number of sources that draw from real-
world case studies and experiences to illustrate key
points (for example, Agostini et al. 2010, Airamé et
al. 2003, Depellegrin et al. 2019, FAO 2016, Jones
2014, Kelly et al. 2016, Rockmann et al. 2015).

Empirical case studies can provide valuable les-
sons to learn from, but above all, they demonstrate



that despite the existing challenges, the concepts,
approaches and tools discussed throughout this
report have already had a genuine impact in the
real world, and will continue to do so as lessons are
learned and planning cycles begin to go through
multiple adaptive iterations. The following sections
present some examples of real-world EB-IOM ini-
tiatives.

5.2.2. Belize Integrated Coastal Zone Management
Plan, Belize

Belize has the second longest unbroken tropical
coral reef system in the world and its coastal zone
contains a rich diversity of habitats and attractions.
Over 40% of the Belizean population live and work
in the coastal zone, which supports thriving fisher-
ies, aquaculture and tourism industries. As a result
of multiple uses and increasing demand for coastal
lands, the Government of Belize passed the Coastal
Zone Management Act in 1998 to address issues
such as rapid development, overfishing, and popu-
lation growth. This legislation provides the Coastal
Zone Management Authority and Institute (CZMAI)
with the mandate to act as the entity responsible
for integrated marine planning. The Belize Inte-
grated Coastal Zone Management Plan was final-
ized in 2016 (CZMAI 2016). Despite its name, it
covers the entire exclusive economic zone (EEZ)
of Belize, so it is fully maritime in scope.

The ecosystem approach is embedded in the plan,
which recommends actions that aim to achieve
conservation goals at the same time as addressing
the urgent economic and social needs of the coun-
try. The plan builds upon earlier efforts at the local
level to develop sustainable regional guidelines for
coastal zones (the coast of the mainland as well as
offshore cays). The finalized plan includes a zoning
scheme, which spatially designates zones for per-
missible activities and uses. It is, therefore, a case
study of cross-sectoral MSP.

The approach taken by the CZMAI for the devel-
opment of the Belize ICZM Plan involved four key
steps, all of which fall into the first part of the adap-
tive management cycle: 1. literature review, 2. data
acquisition, 3. stakeholder engagement and 4. eco-
system-based coastal and marine spatial planning.
The CZMAI collaborated with the Natural Capital
Project in this process, initially spending several
months gathering existing data about biodiversity,
habitats, and marine and coastal uses. This infor-
mation was comprehensively mapped and shared
with the public for review and feedback. Marine
and coastal uses were then grouped into zon-
ing categories, co-locating compatible uses, with
three alternative draft zoning schemes developed
at the local and countrywide scales, one prioritiz-
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ing conservation, one prioritizing development and
one that combined both.

The Integrated Valuation of Ecosystem Services
and Trade-offs (INVEST) modelling tool was then
used to create value maps that effectively mod-
elled the spatial distribution of several ecosystem
services. These value maps were used to support
an impact assessment of each of the three alterna-
tive draft zoning schemes.

The results of this analysis using the INVEST tool
indicated that the ‘development’ scenario would
have led to increased risks of habitat degradation,
decreasing the delivery of ecosystem services.
The ‘conservation’ future, in contrast, would have
improved the health of ecosystems but allowed lit-
tle room for human activities, especially in coastal
areas of key importance for tourism. The third sce-
nario was the one ultimately selected for imple-
mentation, as it embraces a combination of devel-
opment and conservation priorities, minimizing
impacts on coastal and marine ecosystems.

This case study provides an example of a process
that successfully applied the ecosystem services
valuation approach (through the InVEST tool) as a
way to connect ecosystems, users and uses in a
strategic analysis that evaluated trade-offs between
alternative planning scenarios, allocating space to
different uses. It is also an example of how exten-
sive subnational consultations were successfully
used to communicate plans, elicit feedback, and
build support and shared understanding of the pro-
cess outcomes. This demonstrates that stakeholder
engagement in strategic marine planning can be
successful without ascending to the deliberative or
collaborative rungs on the ladder of participation.
Finally, this case study is a good example of scien-
tific knowledge integration into decision-making,
building a shared understanding of science-based
scenarios by decision makers, policymakers, direct
stakeholders in the process and the general public.

5.2.3. Barents Sea Integrated Ocean Management
Plan, Norway

Norway's seas span more than 3,000 km, from
temperate waters in the North Sea at the south-
ern tip of the country to the polar waters of the
Svalbard archipelago in the North. The climate of
the Norwegian coast is influenced by the North
Atlantic Current which brings warm waters from
the south-western Atlantic, hereby warming
coastal Norway to 5-8°C more than other areas at
the same latitude. In general, the marine environ-
ment is healthy but influenced by climate variabil-
ity and long-range pollution. There are important
designated shipping lanes from north-west Russia
through the Barents Sea and along the northern



Norwegian coast. These were approved by the
IMO in 2006.

The offshore petroleum industry accounts for
about one quarter of Norway's GDP and one third
of the State’s income. Norway is a globally sig-
nificant exporter of both petroleum and fish, and
fisheries and aquaculture are two of the country’s
major economic sectors.

Historically, different uses of the oceans have
coexisted with relatively low levels of conflict, due
to the long coastline, vast oceans and low popula-
tion densities. As is the case elsewhere, its ocean
management was built on sector-based legislation
and institutions. Over the past decades, this sec-
toral approach has been reinforced with new leqis-
lation, as well as the introduction of management
plans for the oceans, and the establishment of an
interministerial committee for oversight and inter-
agency coordination.

The process for developing integrated and ecosys-
tem-based management for the Norwegian portion
of the Barents Sea (in the far north of the country)
is documented by Hoel (2010) and Hoel and Olsen
(2012). Early steps were taken in 2002, with a gov-
ernment white paper outlining a more integrated
and ecosystem oriented marine policy: Protecting
the Riches of the Seas (Report No. 12 to the Stort-
ing, the Norwegian Parliament). Following this, the
development of an integrated management plan
for the Norwegian part of the Barents Sea and the
offshore waters south of the Lofoten Islands was
initiated under the oversight of an Interministerial
Steering Committee. This was led by the Ministry of
the Environment, with representatives from other
relevant ministries with a marine portfolio. This
created an overarching mechanism for horizontal
governance integration that facilitated work across
institutional barriers at both ministry and agency
levels. The actual work on the plan was carried out
by several government agencies and research insti-
tutions.

The process involved the following key steps: 1. ini-
tial scoping phase (economic sectors, socio-eco-
nomic aspects and environment), 2. assessments
of potential impact of economic activities and
external forces (including consultation), 3. aggre-
gating activities (assessing the cumulative impact,
identifying valuable areas, defining gaps in knowl-
edge, and setting management objectives for the
marine environment, including stakeholder consul-
tation) and 4. ecosystem-based coastal and marine
spatial planning.

The management plan developed through this
multi-agency expert-led approach was adopted by
the Parliament in March 2006. It is essentially a plan
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for area-based management, which aims to pre-
vent cumulative impacts of various pressures on
the marine environment.

The implementation and further development
of the plan since its adoption in 2006 has been
overseen by three permanent working groups: an
advisory group on monitoring, a forum on envi-
ronmental risk management and a forum for the
coordination of the scientific aspects of EBM. The
three groups have representatives from relevant
agencies and research institutions, and they oper-
ate under a coordinating Interministerial Steering
Committee, led by the Ministry of Environment,
also including the ministries of Energy and Petro-
leum, Fisheries and Coastal Affairs, and Foreign
Affairs. Stakeholder integration happens through a
reference group that meets once a year.

This case study provides a successful example of
the establishment of a new interministerial body as
a mechanism for horizontal governance integra-
tion at a national scale during the planning phase. It
also demonstrates how horizontal governance and
knowledge integration mechanisms can be estab-
lished on an ongoing basis to support the imple-
mentation and monitoring phases of the adaptive
management cycle. The case study represents a
successful transition from planning to implemen-
tation, in a clear, stepwise process, delivering a
spatial management plan without getting ‘stuck’.
A clear process was established to carry forward
the plan into the implementation phase, with per-
manent working groups established to cover mon-
itoring, the ongoing integration of scientific knowl-
edge, and a pragmatic, risk-based management
approach.

5.2.4. Great Barrier Reef Marine Park Zoning Plan,
Australia

The Great Barrier Reef is the world's largest coral
reef ecosystem. In 1975, the Government of Aus-
tralia passed legislation to establish the Great Barrier
Reef Marine Park (GBRMP), which encompasses
344,400 km? of this large marine ecosystem. It is
managed by a single body, the Great Barrier Reef
Marine Park Authority (GBRMPA), which has the
mandate to deny or impose limiting conditions on
use of or entry to all or part of the marine com-
mons within the Marine Park (except the passage
of ships and aircraft). The legislation includes a spe-
cific section requiring GBRMPA to prepare a zoning
plan that has regard to five objectives:
e the conservation of the Great Barrier Reef
» the regulation of the use of the Marine Park
SO as to protect the Great Barrier Reef while
allowing the reasonable use of the Great
Barrier Reef Region



« the regulation of activities that exploit the
resources of the Great Barrier Reef Region
SO as to minimize the effect of those activi-
ties on the Great Barrier Reef

e the reservation of some areas of the Great
Barrier Reef for its appreciation and enjoy-
ment by the public

o the preservation of some areas of the Great
Barrier Reef in its natural state undisturbed
by human beings except for the purposes of
scientific research.

The first zoning plan for the GBRMP was put in
place in 1981. In the early 2000s, it was fundamen-
tally reviewed, with the spatial coverage of highly
protected zones increased significantly as part of a
comprehensive zoning plan that covers the entire
GBRMP in zones ranging from strict no-take zones
to multiple-use areas. This revised zoning plan has
been in place since 2004 and is described on the
GBRMPA website?,

The rezoning process was expert-led, driven by
GBRMPA, and based on best available science
about the natural state and the interconnections of
the different ecosystems that make up the park. Itis
one of the earliestexamples of systematic protected
area planning principles being applied across large
spatial scales in the marine environment, to create
a representative and ecologically connected net-
work of highly protected MPAs embedded in wider
spatial measures, as well as non-spatial measures
that range from public education to codes of envi-
ronmental best practice, industry partnerships and
economic instruments (Kenchington & Day 2011).

The legislation that established the park can be seen
as an early example of some of the central tenets
of EBM being adopted into marine institutional,
legal and policy frameworks, and it has undergone
amendments over time. In the most recent amend-
ments, the provisions relating to zoning have been
extended, providing a strong legal and institutional
framework for integrated, multiple-use MSP. The
establishment of an original zoning plan followed
by its comprehensive revision, and the continued
amendments to the legislation over time, can both
be viewed as adaptive management in action.

Although the rezoning process was primarily top-
down and expert-led, it included a comprehensive
bilateral stakeholder consultation process, which
was successfully combined with the use of a DST.
Marxan was used to develop spatially optimal con-
figurations of the most highly protected zone,
based on a set of clearly articulated and published
ecological reserve network design guidelines based

22 http://www.gbrmpa.gov.au

25 http//www.qulfofmaine.org
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on systematic MPA planning principles. Recogniz-
ing that the spatial data available at the time did not
fully reflect the knowledge and perspectives of all
the stakeholders in the region (an example of the
‘cartographic silence’ discussed in section 5.1), ini-
tial Marxan outputs were communicated to stake-
holders and used as a way to elicit constructive and
spatially specific feedback. This feedback was sub-
seqguently used to significantly modify the spatial
configuration of the reserve zones, yielding a final
compromise solution that still met the ecological
guidelines, but which impacted less on stakeholder
uses and thus resulted in higher levels of support,
as well as reducing negative social and economic
impacts on marine users.

The GBRMP example also provides lessons for
transboundary integration, in terms of its links with
the management of Queensland’s wider coastal
waters and adjacent Australian EEZ. The State of
Queensland 'mirrored’ the federal zoning in virtu-
ally all the adjoining State waters, the result today
being complementary zoning for virtually all State
and Federal waters across the entire Great Barrier
Reef from the high water mark out to a maximum
distance of 250 km offshore.

However, despite being a success story in many
ways, the management of the GBRMP can also be
seen as a cautionary tale about the limitations of
ocean management measures alone in terms of
managing impacts across the land-sea interface
and addressing global environmental impacts on
the ocean, especially those of climate change. In
recent years, the Great Barrier Reef has suffered
repeated significant bleaching events linked with
rising sea surface temperatures, and as a result, this
large marine ecosystem continues to be seriously
threatened.

5.2.5. Gulf of Maine Council, Canada and USA

The Gulf of Maine Council on the Marine Environ-
ment? was created in 1989 by the state and pro-
vincial governments of Maine, Massachusetts, New
Brunswick, New Hampshire and Nova Scotia to
foster environmental health and community well-
being throughout the Gulf watershed, spanning
across the national border between Canada and
the USA. It constitutes an example of transbound-
ary integration across an international jurisdictional
boundary using an informal integration mecha-
nism that functions across different legal regimes
governing ocean management in the two nations.
Furthermore, it constitutes a mechanism designed
to specifically address community wellbeing, and



across the land-sea interface, taking a watershed
approach.

The mission of the Gulf of Maine Council is to
maintain and enhance environmental quality in the
Gulf of Maine for sustainability. The Council is, in
essence, a forum of knowledge integration, where
the different members share and exchange scien-
tific information to inform management decisions
and to protect and enhance natural resources in
support of local communities. Other activities of
the Council have focused on developing joint eco-
system indicators, pollution studies, monitoring
and habitat restoration programmes including cli-
mate concerns as well as coastal and marine spa-
tial planning programmes. The work that is carried
out in these areas is published in the form of grey
literature that is disseminated to management bod-
ies across the region, including through the web-
site of the Council.

One interesting aspect of this case study is that
research exists to assess the effectiveness of the
dissemination of these reports and other outputs
generated by the Council, and the degree to which
they are being used by management authorities to
influence planning and implementation of man-
agement measures (Chamberlain et al. 2018, Cos-
sarini et al. 2014, Soomai et al. 2013). This can be
regarded as a good example of outcome monitor-
ing and evaluation.

Chamberlain et al. (2018) analysed the outcome
effectiveness of the Gulfwatch programme to
monitor toxic substances in the Gulf of Maine.
While relevant management authorities and gov-
ernment departments were found to have regularly
accessed the Gulfwatch reports on the Council's
website, this has not translated into any impact on
coastal policy or practices. The authors recom-
mend improved communication strategies that
address the needs of the management authorities
more directly, including by highlighting the rele-
vance of the information provided to management
questions more explicitly, and by engaging with
key government stakeholders more proactively
and on a continuous basis. They also highlight that
time-limited funding for some activities of the Gulf-
watch programme hampers effective dissemina-
tion and uptake of the work into policy, because
it prevents long-term communication strategies
being implemented and reduces the institutional
memory of the relevant working groups.

These findings by Chamberlain et al. (2018) echo
those of Cossarini et al. (2014), who analysed the
impact of a wider selection of grey literature pro-

24 https://www.benguelacc.org/index.php/en/
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duced by the Council. They identified a long list of
enablers and barriers to distribution and uptake of
these publications, with a key recommendation to
improve the way that the needs of the intended
audiences are considered, both in the way that
information is presented in the reports and in the
way that these audiences are communicated with
on an ongoing basis. Soomai et al. (2013) had sim-
ilar findings, adding a recommendation to supple-
ment technical reports with less technical forms
and formats of communication.

Thus, while the knowledge integration between
expert groups involved in the Council's work pro-
grammes and meetings functions well, the findings
of these studies illustrate that this is not translating
into improved real-world management practice as
effectively as it could. Apart from underlining the
importance of outcome monitoring and evalu-
ation, this illustrates that, as discussed in section
5.1, the main barriers to implementing EB-IOM are
often not technical challenges, but those related
to institutions and governance. In this instance,
the challenge is spanning the science-policy inter-
face effectively, highlighting the need for effective
communication mechanisms in ocean manage-
ment that take into consideration the needs of the
intended audiences. Simply placing reports on a
website will not lead to uptake and impacts on the
real world, no matter how excellent the quality of
the documents themselves.

5.2.6. Management of the Benguela Current Ma-
rine Ecoregion, Angola, Namibia, and South Africa

The Benguela Current Marine Ecoregion stretches
along the coast of Angola, Namibia and South
Africa. It is considered one of the world's most
productive and biodiverse marine regions. In rec-
ognition of its unique natural capital, these three
coastal states have committed themselves under
the Benguela Current Convention to jointly protect
this large marine ecosystem across the boundaries
of their respective EEZs. This is overseen by the
Benguela Current Commission®* (BCC), a multi-
lateral organization with representation from the
three member countries of the convention. Its
work focuses on developing coordinated strategies
for ecosystem conservation and sustainable devel-
opment. It forms part of the United Nations Large
Marine Ecosystems programme, which focuses on
EBM as a core approach, and promotes sharing of
approaches, methods and best practices in trans-
boundary ecosystem assessments and manage-
ment (I0C & GEF 2017).



At present (2014-2020), the work of the BCC is
being supported by the Marine Spatial Manage-
ment and Governance Programme (MARISMA)Z.
This is jointly funded by the German Federal Minis-
try for the Environment, Nature Conservation, and
Nuclear Safety (BMU), the BCC and its member
states, and is being implemented by the German
Development Cooperation in partnership with the
BCC.

MARISMA has three workstreams: one focused on
developing joint approaches and building capac-
ities for multisectoral and ecosystem-based MSP,
one focused on the collation of data and infor-
mation and sharing it via a shared online data por-
tal, and one focused on identifying and mapping
EBSAs in the EEZs of the three countries.

Harris et al. (2019) describe the success that the
project has had in supporting the identification
and mapping of EBSAs across the region through
a collaborative, expert-led approach and the sub-
sequent iterative refinement of their boundaries,
as well as the integration of this information in a
systematic MPA planning process. The latter has
resulted in new MPAs being designated in South
Africa, making a significant contribution to Aichi
Target 11.

The project has been taking a ‘learning by doing’
approach to build capacities that will be sustained
within the region once the project has finished.
This case study therefore illustrates an effective
approach not only to transboundary integration,
but also of international development collabora-
tion focused on participative capacity-building to
create a firm and sustainable foundation for the
implementation of EB-IOM in the long run.

25 https://www.giz.de/en/worldwide/30903.html; https://www.benguelacc.org/index.php/en/marisma
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6. Conclusion

There is a need for a clear vision of what a sustain-
able ocean economy should look like. This report
proposes to visualize this as the blue doughnut of
safe and just space that marine economic activities
should occupy. This overarching vision is proposed
as an alternative to the currently predominating dis-
course around sustainable ocean economy devel-
opment, which is centred on the pursuit of 'sus-
tainable blue growth’, which balances economic
demands against nature conservation. Focusing
on sustainable blue growth in this way creates an
automatic tension between increased demands on
ocean space and resources by economic activities
on the one hand, and the need to better protect
the ocean ecosystem on the other.

The blue doughnut circumvents this tension by
shifting focus away from growth as a central
objective, and instead directly placing the goals
that matter most centre stage: to deliver a diversity
of human wellbeing needs within safe ecological
limits, with economic growth being a potential
by-product. An immediate priority task for ocean
managers should be to flesh out this vision with
ocean-centred boundaries and thresholds for the
ecological ceiling and social foundations for ocean
economies in different parts of the world. This
task will require working in multidisciplinary teams
of natural scientists, economists, social scientists,
indigenous communities, and other stakeholders.

Fortunately, this report demonstrates that in
EB-IOM, ocean managers have a wealth of well-es-
tablished, thoroughly researched, and increasingly
well-tested concepts, approaches, frameworks
and tools that can help them in this task, as well
as in the bigger challenge of achieving the sustain-
ability transformations needed to make the vision
of the blue doughnut a reality. This report provides
a deconstruction and detailed orientation around
the diverse toolbox of EB-IOM, to illustrate that for
any of the wide range of challenges a practitioner
will encounter, others will probably have already
developed methods to help address and overcome
it. This will help ocean managers identify relevant
approaches developed within the confines of aca-
demia and improve their uptake into applied prac-
tice.

Not only is there a vast literature covering relevant
tools and approaches, but there are also communi-
ties of professionals from a wide variety of subject
backgrounds whose expertise can be drawn from,
and an increasing amount of empirical case stud-
ies that lessons can be learned from. A research
priority for ocean management should be to invest
in the systematic deconstruction of such empirical
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case studies (for example, using the governance
analysis frameworks referred to in this report), to
build a better empirical information base on which
approaches tend to work best in which social, eco-
nomic, cultural, political, and environmental con-
texts.

The key message from this report, however, is that
we have a wealth of understanding to draw from.
We have the scientific understanding, the tools, the
knowledge, the tested approaches, and the adap-
tive management frameworks to roll out EB-IOM
around the global ocean, as a vehicle for making
the blue doughnut a reality. The main obstacles
to overcome are related to institutional inertia
and political will. Sustainability transformations are
inherently ‘'wicked problems’ but building econo-
mies in which people and the planet can thrive is
the most important task we face as humans enter-
ing the Anthropocene. The concepts, frameworks
and practical tools of EB-IOM that have been cov-
ered in this report leave ocean managers amply
prepared to play their part.
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