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1 Introduction

It is no coincidence that human population densities are three times higher
along coastal margins compared to the global average (Small and Nicholls
2003). People love the sea. It features prominently in many cultures, tradi-
tions, myths and legends, with our connection ranging from occasional
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holidays through to complete dependence for livelihoods. Unsurprisingly, use
of the abundant and rich resources and services provided by the global oceans
has escalated rapidly, with increasing and diversifying ocean-based resource
extraction, shipping and trade, and recreational activities. Even in just a recent
five-year period, nearly 66% of all oceans and 77% of Exclusive Economic
Zones (EEZs) showed increases in cumulative impacts from anthropogenic
activities (Halpern et al. 2015).

With increasing uses and users of the ocean comes increasing conflict. This
conflict exists as both user-user conflicts, where competing sectors require use
of the same space, and user-environment conflicts, where an activity nega-
tively impacts the natural environment. Studies that sought to reduce these
conflicts have shown the benefits of zoning the ocean in space and time. They
demonstrated that a planned use of the marine environment can minimise
losses and maximise gains for conflicting sectors whilst still protecting and
conserving the underlying ecosystems and their associated biodiversity (e.g.,
Klein et al. 2009; White et al. 2012). Thus, if all users are willing to compro-
mise and perhaps forego some of their ideals in cases of unavoidable conflicts,
the overall outcome is that many more objectives can be achieved and many
more benefits won.

The challenge, therefore, is to develop science-based methods that can help
resolve as many of these conflicts in an open, fair and robust way, such that
social, economic and ecological objectives can be met in a single solution.
This chapter considers two existing tools—Ecologically or Biologically
Significant Areas (EBSAs) and Marine Spatial Planning (MSP)—and describes
how Systematic Conservation Planning (SCP) can advance and link these two
processes. The efficacy of this SCP approach is discussed in the context of
developing countries currently seeking sustainable ocean-resource use whilst
simultaneously aiming to grow their national economies. The broad applica-
bility of the method is also showcased by including countries with contrasting
data availability. The International Union for Conservation of Nature (IUCN)
definition of a “Protected Area” (PA) is used throughout, with “reserve” refer-
ring to the stricter Category la and 1b PAs (see Dudley 2008).

2 Spatial Prioritisation and Planning
2.1 Lessons from Land

The discipline of land-use planning has a much longer history than that of
sea-use planning, providing opportunity for the latter processes to learn from
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what has gone before and to build on what is currently considered best prac-
tice. Further, our understanding of the relationship between humans and the
environment has grown substantially in the last few decades. Prior to the
1960s, humans were considered separate from the environment; conservation
was framed as “nature for itself”, with areas of wilderness locked away in
reserves (Mace 2014) and the remainder seen largely as available for almost
any other human use. Placement of these reserves was generally ad hoc, often
in areas unsuitable for productive agriculture or human habitation, and
mostly ignored fundamental conservation issues such as biodiversity represen-
tation (Pressey 1994). In hindsight, this was an inefficient strategy. Despite
the very low opportunity cost and limited conflict with other sectors, reserve
networks spanned a much larger area than was required to achieve the same
conservation benefits, with the additional disadvantage of carrying higher
operational costs (Pressey 1994).

Opver the turn of the century, we have progressed through periods of fram-
ing conservation as “nature despite people”, where avoiding extinction and
loss was our focus; to “nature for people”, as the value of ecosystem services
was recognised and explored; to “people and nature”, where people are now
considered part of ecological systems (Mace 2014). No longer is the focus on
those isolated reserve “islands” in a landscape we were otherwise content to
modify at will. Rather, we recognise the need to create shared landscapes
between people and nature, with strong emphasis on maintaining ecological
processes, adaptability and resilience in this social-ecological space (Dudley
2008; Mace 2014).

This modern framing of conservation and management is exemplified in
South Africa, where the term “conservation planning” was replaced with
“biodiversity planning” among practitioners and in policy. The former term
was widely misinterpreted as strictly reserve design and PA expansion, whereas
the intent was rather spatial prioritisation for land-use planning and decision-
making. In this process, SCP is used to identify priority areas for biodiversity
(Critical Biodiversity Areas [CBAs] and Ecological Support Areas [ESAs]), a
desired state or management objective is set for these areas, and then activities
compatible with achieving or maintaining that state are specified (SANBI
2017). Although only a subset of CBAs are PAs, biodiversity in all CBAs
receive some form of protection because of the additional policies and regula-
tions in place to regulate activities within them. ESAs are similar, although
the focus in such areas is more on maintaining ecological processes that sup-
port ecosystem form and function, particularly for safeguarding biodiversity
in CBAs and delivering ecosystem services, for example, corridors along
which species can migrate in response to climate change. Some ecosystem
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modification is permissible in ESAs, provided the ecological condition of the
site remains above a specified threshold.

It is only recently that our growing contemporary viewpoint is that people
are part of nature and not separate from it—neither are we the sole benefac-
tors of what nature provides. Best practice in conservation and land-use plan-
ning is now understood to be managing landscapes as social-ecological systems
using multidisciplinary processes that aim to achieve social, economic and
ecological objectives in an open, fair and transparent way (Ban et al. 2013).
Formal reserves still, and will always, have their place. However, there is much
more emphasis today on using the land “beyond the fence” more coherently
and sustainably, such that ecosystems retain their resilience and adaptive
capacity, especially in the face of accelerating global change.

2.2  Application in the Sea

Aichi Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and
10 per cent of coastal and marine areas, especially areas of particular importance
for biodiversity and ecosystem services, are conserved through effectively and
equitably managed, ecologically representative and well connected systems of
protected areas and other effective area-based conservation measures, and inte-
grated into the wider landscape and seascapes. (Convention on Biological
Diversity 2011)

MSP is a modern solution to a modern problem, so it reflects our contem-
porary understanding of conservation and management, described earlier. It
is considered “a practical way to create and establish a more rational organisa-
tion of the use of marine space and the interactions between its uses, to bal-
ance demands for development with the need to protect marine ecosystems,
and to achieve social and economic objectives in an open and planned way”
(DEFRA 2008, cited in Ehler and Douvere 2009). It explicitly aims to analyse
and allocate parts of the ocean to the various human uses, in both space and
time, in such a way that it reduces conflict and achieves social, economic and
environmental objectives (Ehler and Douvere 2009; see also Chap. 1 of this
book).

MSP initiatives invariably have a strong political or government-driven
process behind them, with the intent of achieving an overarching goal—usu-
ally sustainable development (Gilliland and Laffoley 2008). To succeed, MSP
must adopt principles of ecosystem-based management. Critically, therefore,
a core objective in the plan must be to maintain the underlying environment
“in a healthy, productive and resilient condition so that it can provide the
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services humans want and need” (McLeod et al. 2005). Safeguarding biodi-
versity is thus the foundation of sustainable development: the demands placed
on the ocean space must not exceed its capacity to provide and meet those
demands (Gilliland and Laffoley 2008). Consequently, it is imperative that
the MSP includes Marine Protected Area (MPA) networks and other effective
area-based conservation measures to mitigate user-environment conflict. It
cannot focus solely on resolving user-user conflict.

Given the lessons learnt in the terrestrial environment, the currently lim-
ited extent of MPAs globally (Sala et al. 2018) is a strong concern, but it could
also be viewed as an opportunity. We are now poised to take the tools and
principles we have learnt on land, adapt them for the sea and plan efhiciently
for a sustainable future, with biodiversity appropriately represented in com-
plementary MPAs. In this way, we can avoid two important pitfalls: first,
inefhicient and insufficient MPA networks do not deliver optimal benefits;
second, they may bring an illusion of accomplishment, with no perceived
need for well-located MPAs. This provides a clear motivation to fully consider
the biodiversity represented in sites and the potential benefits from MPAs
rather than rushing to declare MPAs with limited biodiversity and ecosystem-
service value simply to meet internationally agreed area-based targets. As on
land, no-take reserves are one of several conservation and management tools
and serve a critical role in safeguarding biodiversity. However, beyond reserves,
it is important that we create shared seascapes with nature, zoning the ocean
into areas that support activities compatible with the underlying biodiversity
features such that, despite partial ecosystem modification, ecological form
and function are maintained.

2.3 The Role of Ecologically or Biologically Significant
Areas

At the seventh Convention of Parties (COP 7) to the Convention on Biological
Diversity (CBD) in 2004, an Ad Hoc Open-Ended Working Group on
Protected Areas (hereafter, Working Group) was established, inter alia, to
explore options for establishing MPAs in Areas Beyond National Jurisdiction
(ABN]J) in a way that was science based and consistent with international law.
After a series of meetings and discussions, the Working Group proposed the
concept of Ecologically or Biologically Significant Marine Areas (EBSAs; see
Dunn et al. 2014 for a full history), which has since been applied in areas
under national jurisdiction as well.

The intent of a global MPA network is “To maintain, protect and conserve
global marine biodiversity through conservation and protection of its compo-
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nents in a biogeographically representative network of ecologically coherent
sites” (UNEP-CBD 2007, 2009), where EBSAs (with enhanced manage-
ment) were intended to be a core part of the initial steps towards identifying
and creating this network (UNEP-CBD 2007). The Working Group pro-
posed seven criteria by which EBSAs are evaluated. Candidate sites are ranked
(as high, medium or low) for their uniqueness or rarity; special importance for
life history stages of species; importance for threatened, endangered or declin-
ing species and/or habitats; vulnerability, fragility, sensitivity or slow recovery;
biological productivity; biological diversity; and naturalness—they must meet
at least one of these to qualify as an EBSA (UNEP-CBD 2007, 2009). At
COP 9, the criteria were adopted by the CBD, and it was also noted that
MPA networks needed to take into account EBSAs; biodiversity representa-
tion across a suitable bioregionalisation; connectivity among sites; replication
of features; and adequacy and viability of sites (UNEP-CBD 2007, 2009).
However, very little guidance was provided on how countries ought to do this,
other than “iteratively use qualitative and/or quantitative techniques” (UNEP-
CBD 2007).

Following adoption of the criteria, the CBD Secretariat arranged work-
shops to assist countries and regions in identifying EBSAs, with the first set of
EBSAs formally recognised at COP 11 in 2012. Today, 279 EBSAs are recog-
nised worldwide (Johnson et al. 2018). Importantly, EBSA status itself does
not require any conservation, protection or management interventions.
However, at COP 10, in 2010, governments were encouraged to cooperate to
identify and adopt appropriate conservation and sustainable-use measures in
EBSAs within their EEZs and territorial waters, including establishing net-
works of representative MPAs. In this way, countries could potentially use
EBSAs to identify areas for formal protection towards achieving Aichi Target
11. Additionally, negotiations are underway towards an instrument under
which marine biodiversity (e.g., in EBSAs) could be protected in ABNJ (UN
General Assembly 2017), such that these important areas could also contrib-
ute towards the global MPA network.

How countries identified EBSAs at the workshops was largely an expert-
based approach. Although the seven criteria do make EBSA identification
systematic to some degree and the principles for network design are useful,
the loose guidance for applying these makes it difficult to assess if networks of
EBSAs or MPAs are indeed sufficiently representative, connected, replicated,
adequate and viable (see also Bax et al. 2016). These are especially important
shortcomings if EBSAs are the mechanism that a country might choose to
underpin their national MPA networks towards achieving Aichi Target 11
and perhaps ultimately for similar targets to be met in ABNJ.
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To this end, further development of the EBSA process was encouraged at
COP 13 in 2016. Some research teams have attempted this, for example, by
advocating for a multi-criteria approach with thresholds per criterion con-
ducted for separate habitat types (Clark et al. 2014). Exploring different
methods for applying the criteria is needed to advance this aspect of the EBSA
process. However, a multi-criteria analysis, particularly on a per-habitat basis,
still does not give an indication if the replication and representation is suffi-
cient; does not account for complementarity, which will be essential for con-
servation efficiency in the MSP context; does not address issues of connectivity,
among both ecosystem types or biodiversity features and EBSAs in the net-
work; and is strongly dependent on data to evaluate the criteria against the set
thresholds.

Another gap in the EBSA process is that there is currently no system in
place to identify and recognise areas that are not EBSAs in their own right but
still need special management because they support ecosystem (and EBSA)
function and contribute to securing long-term persistence of biodiversity fea-
tures and processes. These areas are much like the ESAs in South African ter-
restrial biodiversity planning. Nevertheless, with appropriate conservation
and management measures, EBSAs could easily be the tool by which coun-
tries can achieve internationally codified conservation targets. They could also
form the ecological basis of an ecosystem-based MSP. This provides a key
imperative to address the shortcomings in the current EBSA process, notably
around biodiversity representation and persistence.

2.4 Systematic Conservation Planning: The Tool
for the Job

SCP is a spatial prioritisation tool that supports decision-making about
actions (usually with limited resources) that optimise benefits for biodiver-
sity at the least cost to society. It is based on two key objectives: representa-
tion and persistence (Margules and Pressey 2000); biodiversity must be
adequately represented in comprehensive PA networks such that species,
features and processes can persist in perpetuity. This framing requires the
conservation problem to be spatially explicit and target driven (recognising
that non-target-based approaches have also been developed, e.g., Zonation;
Moilanen et al. 2009).

SCP software, for example, Marxan (Ball et al. 2009), generally relies on
an optimisation algorithm. Thus, it has strong focus on using the principle
of complementarity to achieve the user-defined targets in the most efficient
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spatial configuration. However, because planning is for real-world imple-
mentation, the distribution of other activities within the planning domain
must be accounted for: the fewer conflicts proposed PAs create with existing
uses and users, the greater the likelihood of implementation. Thus, where
options exist to meet biodiversity targets in areas that have no or few compet-
ing uses, those sites should be preferably selected. Consequently, SCP algo-
rithms are designed to select sites with biodiversity value in a configuration
that meets targets for biodiversity representation in the most spatially efficient
way, avoiding competing land or sea uses where possible. Plans also need not
focus solely on delineating conservation areas. For example, SCP tools have
been very successful in zoning the oceans to optimise both socio-economic
and conservation objectives simultaneously (e.g., Klein et al. 2008).
Comprehensive cover of biodiversity (at all organisational levels) in a plan-
ning domain is often an unrealistic ideal, forcing planners to use surrogates,
typically habitats or ecosystem types, with some additional key biodiversity
features, such as threatened species, unique features and important ecological
processes. Setting targets for biodiversity features is often a contentious debate,
with options ranging from codified targets, such as Aichi Target 11, to spe-
cies- or ecosystem-specific targets based on minimum viable population sizes
or species-area curves. How rigorously targets need to be addressed may
depend on the nature of the planning problem. However, experience has
shown that pragmatic decisions can circumvent issues like “how much is
enough”, and that adopting heuristic or codified targets provides an excellent,
practical solution in the interim until better information becomes available.
This is particularly the case when protection levels are well below any target
(i.e., near zero, as is generally the case in the oceans). Finding optimum targets
matters more when protection levels might be approaching those values.
SCP deliberately incorporates past conservation efforts and seeks to find
complementary solutions to existing PA networks, thereby minimising any
inefficiency in past ad hoc delineations. Further, because the spatial prioritisa-
tion problem is solved using an algorithm that was designed to be a scenario-
planning, decision-support tool, it can generate multiple alternate solutions
among which decision-makers can choose and trade-offs analysed and com-
pared (Harris et al. 2014b). This flexibility in finding solutions across the
planning domain is also very powerful for negotiations. In cases where some
PA sites are acceptable to stakeholders and others rejected, the algorithm can
be rerun with the acceptable portions hardwired into the final solution, and
alternative areas sought to meet the remainder of the biodiversity targets.
Another benefit is that the site-selection frequency can be used to guide delin-
eation of both core areas for conservation and supporting areas. The outputs
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can also be interrogated to determine reasons for site selection. In turn, this
could be used as a robust guide for management and stakeholder negotiation:
knowing which biodiversity features are meeting their targets in a particular
area will give an indication as to which activities are compatible and thus
locally permissible.

The current shortcomings highlighted in the EBSA identification and
delineation process thus appear to fit the strengths of SCP. Using this spatially
explicit, target-driven tool could assist in selecting sites that are more repre-
sentative of biodiversity and address replication, connectivity, adequacy and
viability. Emphatically, the SCP process does not replace the criteria-based
EBSA identification process in any way. Rather, it provides a more robust
method of applying the criteria than expert judgement alone (see Table 4.1).
The additional benefits of the SCP approach are as follows: first, it explicitly
addresses the objective of creating a “biogeographically representative net-
work of ecologically coherent sites” (UNEP-CBD 2007, 2009); second, it
inherently seeks conflict avoidance, making implementing the encouraged
conservation and sustainable-use measures within EBSAs more likely.

At this point, undertaking data-driven SCP to identify EBSAs may seem
ideal but entirely impossible in data-poor areas where no maps exist on which
to base the planning. With this in mind, the Benguela Current Large Marine
Ecosystem (BCLME) in Southern Africa provides a robust test of using SCP
to advance EBSA and MSP processes. On the one hand, South Africa is one
of the global leaders in SCP (Balmford 2003) and thus has comprehensive
spatial data available for the marine environment (Sink et al. 2011; Majiedt
etal. 2012; Sink et al. 2012). On the other hand, Namibia and Angola do not
have the required data available on which planning can be based. Further,
data issues notwithstanding, there is a very clear and recognised need for MSP
to enhance sustainable development in this region, with legislative frame-
works currently being developed.

3 Spatial Planning in the Benguela Current
Large Marine Ecosystem

3.1 One of the Most Productive Marine Areas
in the World

The BCLME spans the West African Coast, including the EEZs of Angola,
Namibia and the west coast of South Africa (Fig. 4.1). It is one of the four
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Table 4.1 SCP elements that link to each of the seven EBSA criteria

EBSA criterion SCP element

Uniqueness or rarity Unique sites or features are considered as "irreplaceable” in
an SCP context, and thus will always be selected because
they are the only place where targets for that feature can

be met.

Special importance  Usually, these sites of importance are included in the spatial
of life history prioritisation as an explicit feature (e.g., turtle nesting
stages of species beaches) with a representation target.

Importance for All habitat types and species that are included in the spatial
threatened, prioritisation have their own representation target.
endangered or Features (habitats, species) that are threatened or declining
declining species will have few options where these targets can be met, and
and/or habitats thus will have high selection frequency. The ecosystem

threat status analysis that follows the condition assessment
(see Sect. 3.4) can also contribute to this criterion.

Vulnerability, This criterion is accounted for in two possible ways. For
fragility, sensitivity ~ species, they could be included as a separate feature with a
or slow recovery representation target (e.g., vulnerable marine ecosystems).

For habitats, the cumulative pressure assessment explicitly
scores recovery time as one of the assessment metrics.

Biological Productivity can be included either as a map of chlorophyll-a

productivity intensity (or similar), from which the areas with higher
values will be preferentially selected to meet targets, or it
could be included as a feature map of upwelling cells with a
representation target.

Biological diversity  Sites with high biological diversity can be mapped either as a
separate feature with a target or if multiple biodiversity
layers are included in the spatial prioritisation, then diverse
areas will be preferentially selected because they are
efficient sites in which biodiversity targets can be met.

Naturalness This is accounted for in the site condition assessment, where
sites in good condition (less degraded) are preferentially
selected over sites in fair or poor condition where the
option exists.

major eastern boundary upwelling systems and one of the most productive
marine areas globally (Heileman and O’Toole 2009). This productivity,
coupled with strong contrasts in habitat types (Harris et al. 2013) concomi-
tantly supports a rich diversity and great abundance of fauna and flora, and a
high biomass of commercially important species. It includes unique features
and species, supports key ecological processes and provides important ecosys-
tem services. In short, the BCLME represents a system of global and regional
importance that comprises a wealth of natural resources.

The three states thus rely strongly on the BCLME to sustain their national
economies (Hamukuaya et al. 2016). In consequence, the region has high
levels of commercial resource extraction, largely fishing and mining, with
ocean-based economic development set to increase further through national
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Fig. 4.1 The Benguela Current Large Marine Ecosystem (shaded grey) includes the
EEZs of Angola, Namibia and western South Africa in the south-east of the Atlantic
Ocean. Note that Cabinda is an exclave of Angola. World EEZ (version 6) boundaries
available from http://marineregions.org/. For BCLME region, see BCC (2014)

and regional initiatives. These initiatives include the Benguela Current
Convention’s (BCC) Strategic Action Programme 2015-2019 (BCC 2014)
and Operation Phakisa in South Africa (Republic of South Africa 2014) and
are backed by strong government support and political will.

Although there are very clear socio-economic benefits intended through
these development strategies, there are also notable ecological concerns of
intensifying the current pressure levels on the BCLME. Already this signifi-
cant system is under threat from existing resource extraction (Boyer and
Hampton 2001) and associated pressures, for example, from ports and ship-
ping, coastal development and various forms of pollution (Holness et al.
2014). These are compounded by global-change pressures that, inter alia, are
shifting species distributions with knock-on effects through food webs that
are stressing further the already threatened top predators (e.g., Pichegru et al.
2010). However, we have never been in a position that is as strong as it is
today to take cognisance of the system-level complexity and plan for a sustain-
able future. Given the key role that the BCLME plays in the three respective
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countries, and in global ecological processes, safeguarding this natural capital
for the generations to come is both imperative and a moral obligation to our

children’s children.

3.2 Ecosystem-Based Sustainable Development
for the Benguela Current Large Marine Ecosystem

Recognising the need for sustainable development and ecosystem-based man-
agement, the three countries ratified the BCC (BCC 2013). Building on a
strong history of cooperative governance in the BCLME (Hamukuaya et al.
2016), the BCC has taken a proactive role in developing robust conservation
and management strategies for the region. One of their first projects was a
Spatial Biodiversity Assessment that aimed to design a Spatial Management
Plan for the BCLME as a whole, including identification of priority areas for
MPAs (Holness et al. 2014). This was followed with a (current) regional co-
operation project: The Marine Spatial Management and Governance Project
(MARISMA), 2014-2020. The aims of MARISMA are to build capacity in
the BCC and its contracting parties and for them to contribute to the sustain-
able management of the Benguela Current’s marine biodiversity and marine
natural resources. In so doing, MARISMA intends to directly support coun-
tries to achieve their obligations as signatories to the CBD.

The approach taken in the MARISMA Project is to safeguard the natural
capital of the BCLME by identifying EBSAs for effective management,
including conservation and protection, in a region-wide MSP that allows for
socio-economic development in a sustainable manner. Consequently, there
are three work areas in the MARISMA Project: the EBSAs” work stream
informs the MSP work stream, which is supported by the cross-cutting focus
on capacity development, awareness raising and dissemination of results,
experiences and products. The case study in this chapter focusses largely on
the EBSA work stream of the MARISMA Project and the role that SCP can
play in advancing EBSA delineation and integration into MSP processes.

3.3 Ecologically or Biologically Significant Area
Identification and Delineation

The first of the CBD’s regional EBSA identification workshops was held for
the Western South Pacific and the Wider Caribbean and Western Mid-
Atlantic Regions in 2011, resulting in 47 EBSA being adopted at COP 11 in
2012. The success of the process led to seven more regional meetings the fol-
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lowing year, including the South East Atlantic (SEA) and the Southern Indian
Ocean (SIO) Regional Meetings, at which EBSAs in the BCLME and the rest
of South Africa were identified, respectively. At COP 12 in 2014, 157 more
EBSAs were adopted, including 12 from the BCLME (and an additional
seven in the SIO portion of South Africa). Given that EBSA identification
was an expert-based approach, delineation of the focus areas was largely
coarsely done, with the boundaries poorly linked to the shape of the underly-
ing biodiversity features (Fig. 4.2). Further, South Africa had many more
EBSAs in the BCLME region compared to those in Namibia and Angola,
simply because spatial prioritisation for marine biodiversity in the former
country was already well underway (Sink et al. 2011; Majiedt et al. 2012).
The BCLME case highlights clearly the inherent pitfalls of the expert-based
EBSA identification and delineation process. We support the sentiment that
progress should not be delayed in the search for refined data and perfect pro-
cesses (Johnson et al. 2018). However, we also acknowledge that, although
excellent for providing a pragmatic first step and guiding larger-scale prioriti-
sation and management, the rough boundaries of the EBSAs are too coarse to
be useful for integration into any Spatial Management Plans that also need to

o 10°0°07E 20°0°E HPE ATE
T T

{£——CABINDA'

A 1
l

R;lmirus-PuImclinh:m—e v e \ =
s Coastal Area ; S, o s
) A Py X
G [T { &
Benguela Upwelling /./ ANGOLA { Nyl { A .
System g - \, ! 3
i 3 7 o
{ 4 7 <*
Kunene-Tigres %.—\ | e /
- S ! -
\ \ [
s - \ NAMIBIA ~ 7 7\" ) a0vers
b, '\___ { 1, s
— e ) . {
MNamib Flyway ‘ ra A | Y
- \ | Y
L | J \ J I
| N e [ | - e —
Namibian [slands —_} y S !
= e 5[ Delagoa Shelf Edge,
Orange Cone LN | SOUTH AFRICA Canyons and Slope

E— N

\ Natal Bigl
e Orange Shelf Edge %‘\H«‘_ Namagua -\_\_.___/ ;" atal Bight divoes
Childs Bank /\ Fossil Forest l’mlr:l Banks and Sardine Route
y,

Namaqua Coastal Area ‘

//'
Cape Canyon and Surrounds 4‘\..- . Offshore of Pont Elizabeth

™~
A

Browns E!ank\ -
1 1 1 Il 1

oo 100°E 200°E WOOE A0

Agulhas Bank Nursery Area
gulhas Slope and Seamounts

Fig.4.2 Original set and delineation of EBSAs adopted for the BCLME and SIO portion
of mainland South Africa within the respective countries’ EEZs. EBSAs in the surround-
ing high seas are excluded, except for the Benguela Upwelling System EBSA (light grey)
that falls mostly within the BCLME. World EEZ (version 6) boundaries available from
http://marineregions.org/. For EBSA boundaries, see https://www.cbd.int/ebsa


http://marineregions.org
https://www.cbd.int/ebsa

84 L. R. Harris et al.

include other stakeholders. Further, the current EBSA networks are not neces-
sarily representative of the local or regional biodiversity patterns and processes
and might, rather, reflect a country’s progress in marine conservation initia-
tives. Ultimately, using the ad hoc, expert-based approach, there is no way to
assess with confidence that a proposed EBSA network captures all important
sites for a sufficient sample of the region’s biodiversity.

As discussed in Sect. 2.4, SCP is proposed to be a particularly useful tool to
address these pitfalls. However, the foundation input layers were not available
for the three countries. Notably missing was a comprehensive map of ecosystem
types across the region that could serve as the primary surrogate of marine bio-
diversity for the BCLME. Despite this, it is possible to build such datasets with
limited information and resources. Coastal habitat types can be mapped from
Google Earth imagery (Harris et al. 2013), and offshore habitat types can be
delineated by combining bathymetric data (e.g., from the General Bathymetric
Chart of the Oceans (GEBCO), available at: www.gebco.net) with a pelagic
bioregionalisation based on a cluster analysis of multiple physical variables that
can be measured using remote sensing (Roberson et al. 2017).

The benefit of these desktop approaches to mapping ecosystem types is that
the bulk of the underlying data are freely available online. Where in situ data
from field-based surveys exist, these can easily be incorporated into the
ecosystem-type map, either as an independent ground-truthing dataset or to
help delineate biotopes or seascapes (Karenyi et al. 2016). Key features, such
as seamounts, can also be included from either existing spatial datasets (Yesson
etal. 2011) and/or mapped specifically for the project. The additional feature
detail in the final output map depends entirely on what is available, but it
must be comprehensive in coverage, delineated at an appropriate spatial scale
and integrated into one single map product.

The second input dataset that is required is a cumulative pressures map
from which ecosystem-type condition can be assessed. If only a limited por-
tion of the sea is allocated for conservation protection, it is preferable for
targets to be met in places where the features are in a good ecological condi-
tion, meaning that biodiversity and ecological processes are still well intact at
the selected sites. The premise is that the more activities there are at a site, and
the greater intensity of the respective activities, the more degraded a site
becomes (i.e., lower naturalness). It is fully recognised that the complexities
of interactions among pressures—positive, neutral and negative—are not
accounted for in this approach, but it is a sufficiently robust assumption to
make for this assessment where site condition is a relative measure. As for the
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ecosystem type map, this input layer needed to be custom built for the
BCLME.

Raw data on the distribution and intensity of activities and pressures can be
sourced from the various industries and sectors through stakeholder engage-
ment: workshops, formal data requests and in-person visits to key data hold-
ers. Datasets could include fishing effort and catch, shipping lanes, mining
locations and volumes of wastewater discharge out of different pipelines, some
of which data are freely available online. Aggregating the suite of pressure data
largely follows the cumulative threat assessment methodology developed by
Halpern and colleagues (Halpern et al. 2007) that has since been broadly
applied (Halpern et al. 2008; Sink et al. 2012; Halpern et al. 2015). These
data were sourced from industries in the BCLME (Holness et al. 2014), but
if no data exist, a country could use the data from the global assessments
(Halpern et al. 2008, 2015) or online databases (e.g., ICCAT 2018).

In this method, each pressure is mapped to a predetermined grid, and pixel
values are assigned as the intensity of each activity scaled from 0 to 1, with the
upper tail cut at the 80th (or similar) percentile such that all values above that
threshold are scored as 1. The size of the grid pixels depends on the resolution
of the input data and size of the planning domain, with a 5’ grid commonly
used in national or regional marine plans. The functional impact and recovery
time of a pressure to a particular ecosystem type is scored (by experts, sup-
ported by published studies where available), with that score multiplied by
the intensity of each pressure in each pixel depending on which pressure-
ecosystem combinations are present. Finally, the values are summed per pixel
to give an overall cumulative pressure score per pixel across the whole plan-
ning domain. Based on these cumulative pressure scores, condition can be
ranked as good, fair or poor, where biodiversity pattern and process are,
respectively, intact, degraded or lost (Sink et al. 2012).

The third fundamental input layer is a map of existing PAs. As discussed in
Sect. 2.4, SCP is definitively efficient and seeks to incorporate existing conser-
vation action and meet outstanding targets in complementary areas. Countries
may have these datasets readily available, but if not, the World Database on
Protected Areas serves a free global map (available at https://www.protected-
planet.net). Therefore, even if countries start the process with seemingly no
data, the three primary maps on which SCP-based EBSA identification is
based can be constructed largely from freely available data. In other words, the
simplest form of SCP can be used to delineate EBSAs in any country, any-
where in the world.
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Of course, the more data available, the more planners can be confident that
the EBSA network adequately represents all important sites for a sufficient
sample of the region’s biodiversity. Although a very good surrogate of biodi-
versity patterns and processes, ecosystem types may not adequately account
for or highlight areas that are important for particular life-history stages, such
as breeding and foraging grounds of top predators and migratory species. Any
additional biodiversity data such as key species’ distributions, internationally
recognised sites (e.g., World Heritage Sites, RAMSAR Sites, Important Bird
and Biodiversity Areas), areas of high diversity and areas that support key
ecological processes can also be included as input datasets. These data were
collated for the BCLME (Holness et al. 2014).

The final required input layer is a cost map. There are many ways in which
this “cost” can be defined and quantified, but at its core, it represents the pen-
alty to other stakeholders within the planning domain if a site is selected for
conservation. This could be measured as opportunity cost, the market value to
purchase an area or some other metric that gives a relative indication of poten-
tial conflict over a site. In the BCLME context, cost was customised per coun-
try to reflect socio-economic priorities from their respective key industries
(Holness et al. 2014).

The next step in the process is to compile a list of representation targets for
each of the input features. Planners are strongly encouraged to avoid the “tar-
get trap” in target-driven SCP (SANBI & UNEP-WCMC 2016). Although it
is certainly ideal to have empirical targets derived for each input feature based
on their detailed ecological requirements (Desmet and Cowling 2004; Harris
et al. 2014a), heuristic or codified values do work especially well, as discussed
in Sect. 2.4 earlier. For ecosystem types, planners often set the target at 20%
of the historical extent and slightly higher for biodiversity features and eco-
logical processes (Holness et al. 2014); Aichi Target 11 would also work well
as a starting point.

With the four key maps and a list of targets, planners can then run SCP
software, such as Marxan (Ball et al. 2009), to identify networks of areas that
may qualify as meeting the EBSA criteria. The most useful output from
Marxan is the selection frequency map, which sums the number of times an
area is selected to meet targets out of a user-defined number of repeated runs
of the algorithm. Thresholds of selection can be used to identify potential
EBSAs (e.g., selection frequency of >80%), with those areas iteratively locked
into the solution, along with the existing PAs, until all targets are met. Planners
may also wish to include areas of lower selection frequency that serve as ESAs,
or “support EBSAs”, such as those with a selection frequency of >65%, to
ensure persistence of the biodiversity features within the planning domain.
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This process can also be repeated iteratively in a stakeholder negotiation pro-
cess, and/or stakeholders can be presented with a series of candidate EBSA
network options and what they might be trading off if one option is selected
over another (Harris et al. 2014b).

The SCP approach allows candidate EBSAs to be delineated in a way that
matches the underlying biodiversity features much more closely than the cur-
rent, largely geometric shapes drawn by experts over the broader focus area.
This carries three benefits for easier adoption into MSP processes: first, they
are not “spatially greedy” areas that unnecessarily exclude other stakeholders
from an area; second, they have been designed deliberately to avoid conflict
with competing sectors as far as possible through inclusion of those industries
in the condition assessment and cost layer; and third, the design is science
based and thus easier to defend when challenged by other stakeholders in a
negotiation. The latter is an especially important point that has similarly
motivated others to improve application of the criteria to strengthen the
transparency and robustness of EBSA delineation (Clark et al. 2014).

3.4 Ecologically or Biologically Significant Area Status
Assessment and Management Options

With the data inputs described eatlier, planners can easily undertake two
ecosystem-level assessments that can serve as headline indicators: threat sta-
tus and protection level (SANBI & UNEP-WCMC 2016). The proportion
of each ecosystem type evaluated as good, fair or poor is compared against
specific thresholds from which the threat status is assigned. Ecosystem types
are said to be Ciritically Endangered when the proportion in good condition
is less than or equal to the biodiversity target (in the BCLME case, 20%).
Endangered systems should trigger a warning and are thus recommended to
be the biodiversity target +15% (i.e., in the BCLME case, 35%). Vulnerable
and Least Threatened ecosystem types have more generous thresholds: in
the BCLME case, Vulnerable ecosystem types have <80% of their historical
extent in good or fair condition; Least Threatened, >80% (Holness et al.
2014). The second headline indicator is protection levels, where the propor-
tion of each ecosystem type that is protected is determined relative to its
target, and the ecosystem type is assigned a rank of well, moderately, poorly
or not protected. At this point, the outputs can be interrogated and pro-
posed EBSA descriptions prepared for consideration by the CBD, with a
strong scientific basis for the criteria ranks from the SCP process (refer to

Table 4.1).
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3.5 Integrating Ecologically or Biologically Significant
Areas into Marine Spatial Planning Processes

Summary statistics of the earlier indicators can be calculated per EBSA and
used to guide conservation and management actions, for example, if an EBSA
contains ecosystem types that are poorly or moderately protected, the man-
agement action might be to proclaim the EBSA as an MPA and apply relevant
management measures. Ecosystem types that need notable intervention are
those that are both threatened and not well represented in MPAs. Each indi-
vidual EBSA could also be assessed to determine the reasons for its selection
during the SCP process by identifying the features it contains, site cost and
condition, which in turn will help guide sea use in that area (see also Dunstan
et al. 2016). For example, if a site is selected because it contains key benthic
features, the EBSA could be zoned as a special management area where ben-
thic trawling is prohibited but large pelagic longlining is permitted, depend-
ing on the activity-feature compatibility.

Once conservation and management recommendations per EBSA are
listed, these can be very easily integrated into an MSP. Recall that to legiti-
mately achieve sustainable use of marine resources, it is critical to first secure
the natural capital from which the production services flow. This might
mean reserve proclamation for some EBSAs but could also take the form of
a restricted-use area (e.g., [IUCN PA Categories V or VI) where only activi-
ties compatible with the local biodiversity features are allowed. The latter
might be especially relevant for “support EBSAs” or ESAs, and in such cases,
the suite of compatible activities listed for that area (as extracted from the
SCP process) could guide and inform MSP negotiations around user-envi-
ronment conflicts. Stakeholders and decision-makers need to remain cogni-
sant of the need to secure the nature capital during negotiations, such that
short-term socio-economic gains do not come at the expense of long-term
losses, for both nature and people (Harris et al. 2018). It has been argued
previously that EBSAs could be used to implement MSP through an adap-
tive hierarchical framework (Dunstan et al. 2016). The process presented in
this chapter provides a simpler, spatially explicit variation of the EBSA-
MSP integration to achieve ecosystem-based management. This spatialisa-
tion of the planning problem (gained through the SCP approach) is
proposed here to be one of the most important steps in achieving sustain-
able development.
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3.6 Progress in the Real World

Although the MARISMA Project is still ongoing, progress towards the final
outcomes is well underway. EBSA boundaries have been refined and support-
ing ESAs identified (Fig. 4.3a). Further, Operation Phakisa in South Africa is
supporting MPA proclamation, with 22 MPAs gazetted for public comment
in 2016 (Republic of South Africa 2016). If proclaimed, they would take the
country from <0.4% to 5% marine protection, with a further 5% protection
to follow that would then fulfil South Africa’s obligation to achieve Aichi
Target 11. These MPA boundaries were derived from the ongoing spatial pri-
oritisation (SCP) in the country (Sink et al. 2011; Majiedt et al. 2012) that
had also supported the EBSA identification. Consequently, the proposed
MPAs will contribute to securing the critically important biodiversity features
within the EBSAs (Fig. 4.3b).

The SCP method and outputs have been invaluable during negotiation
with industries that have competing interests within these proposed MPAs.
As described earlier, it is allowing for iterative boundary refinement through-
out the negotiation process. Further, it allows site-specific interrogation of the
biodiversity features and key threatening activities within the sites such that
stakeholder negotiation and MPA regulations can be targeted, transparent
and informed (Fig. 4.3¢c). Once the ESAs are identified, it is envisaged that
these will be integrated in the national emerging MSP, with restrictions on
threatening activities in the remaining portions of the EBSAs and in the ESAs
such that key marine biodiversity pattern and process is safeguarded for the
future.

4 The Value Added by Taking a Systematic
Conservation Planning-Based Approach

Inevitably, the success of any MSP will depend on implementation and com-
pliance. The more governments and stakeholders are engaged in the planning
process, the greater their sense of plan ownership, and the higher the likeli-
hood that oceans will be developed sustainably. It is important to recognise
that political involvement in EBSA delineation and integration into MSP
does not mean that the scientific process is compromised if SCP is the
decision-support tool. Rather, SCP advances empirical ecosystem-based MSP
in the real world through the following seven attributes.



920 L. R. Harris et al.

SOUTH AFRICA {\ p—y

\\ DPropased MPAs :
\ ERevised and proposed EBSAs

EBSAs in the high scas
WExisting MPAs

PG

PROPOSED ALIWAL
SHOAL MPA

Proposed zonation
- Sancluary
B2 Restricted
Controlled Pelagic
[ contralled
Existing MPA

Bl Revised EBSA

L

MRevised and proposed EBSAs |
Proposed ESAs c.

Fig. 4.3 lllustration of the advances in EBSA and MSP processes that can be achieved
by SCP. (a) Draft revision of existing EBSAs and proposed EBSAs and ESAs in the
Namibian EEZ designed using SCP; (b) existing and proposed MPAs as gazetted
(Republic of South Africa 2016) relative to the revised and proposed EBSAs in South
Africa (note that the two EBSAs in the adjacent high seas are also shown in light grey);
and (c) example of the site-level interrogation of SCP inputs and outputs that can
guide both MPA regulations and spatial management of activities in the rest of the
EBSA and surrounding areas. In this case, the SCP accounted for existing protection
provided by the Aliwal Shoal MPA by including that area in the new delineation of
proposed MPAs (and proposed revision of EBSA boundaries). The SCP data supported
fine-scale planning of the proposed zonation of the proposed MPA, with the different
zones allowing only those activities that are compatible with the underlying biodiver-
sity features. This application could be extended through all EBSAs in an MSP to mini-
mise user-environment conflicts; beyond MPAs and EBSAs, the MSP could focus on
resolving only user-user conflicts. Refer to the Government Gazette (Republic of South
Africa 2016) for full details on the proposed MPAs, draft regulations and allowed activ-
ities per proposed zone. World EEZ (version 6) boundaries available from http:/mari-
neregions.org/. Proposed MPAs from Republic of South Africa (2016)

1. SCP supports the key goal of a sustainable ocean system through identifi-
cation of the most important areas required for securing representation
and persistence of ocean features. In so doing, it contributes to securing
the natural capital by prioritising sites for conservation action.

2. SCP is underpinned by quantitative targets. This allows easy alignment
with CBD, Aichi or any other codified targets, and it helps address the

question of sufficiency.
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3. SCP is definitively spatially explicit and spatially efficient. This is impera-
tive in an MSP context where planners must balance the many require-
ments set by multiple stakeholders. The more spatially efficient each sector
can be, the lower the chance of unnecessary conflict.

4. SCP specifically considers the potential effects that a conservation area
would have on other activities and deliberately avoids spatial overlap as far
as possible to facilitate reduced MSP negotiations over user-environment
conflicts. The transparent process allows stakeholders to understand sector
priorities and trade-offs.

5. SCP can rapidly develop and evaluate alternate scenarios or spatial man-
agement options, which is essential in a stakeholder negotiation process.

6. SCP allows identification of the specific pressures acting on specific high-
value biodiversity features, which helps to move management action from
generic approaches to being truly place based.

7. SCP helps to assess the qualitative EBSA criteria, which are currently
ranked for a site as high, medium or low, with no quantitative guidance for
what these relative measures mean. This, in turn, makes applying the crite-
ria more consistent among EBSAs in different regions. Ultimately, it makes
the EBSA identification and delineation process more science based.

From these attributes, SCP clearly has much to add to both EBSA and
MSP processes. Data availability (or lack thereof) should not be seen as a
hindrance to its application. As demonstrated through the BCLME case, it is
possible to build the required datasets with relatively few resources, largely
from existing spatial information that is freely available online. Planning can
be as elegant or as simple as the data allow and still achieve robust outputs.

The complexity of governing modern society within a dynamic ocean space
that has inherent large-scale connectivity necessitates innovative and creative
solutions to conservation and management. These solutions need to allow
socio-economic development in a three-dimensional environment, whilst still
maintaining ecosystem health and function, all in the face of accelerating
global change. Importantly, these solutions must follow good governance
practices and thus must be transparent, fair and founded in robust, defend-
able science to the equitable benefit of all. At all times, we must retain cogni-
sance of the consequences that the industrial revolution had on the
environment, notably the acceleration in global climate change that it trig-
gered. As we embark on a similar industrial revolution in the oceans, we have
the opportunity to take what we have learnt and leave a sustainable legacy for
future generations.
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