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FOREWORD

Helena Calado, António Frias Martins & Marta Vergílio

Concerns over ocean conservation now dominate speeches about any event 
or initiative associated with the sea. The promotion and assessment of Sustainable 
Development Goal 14 – Life bellow water – and the Ocean Decade events have conveyed 
more focus and provided a stage to the concerning signs of ocean changes, marine 
depletion, and degradation. Solutions and actions are urgent, and all efforts are needed 
to halt these changes and, if still possible, to restore/revert some damages.

Maritime spatial planning (MSP) has been developed worldwide in recent decades 
to support the sustainable use and conservation of the ocean. Planning initiatives are 
carried out around the globe in different contexts (Frazão Santos et al., 2020), political, 
economic, or the development index of a state. MSP in Europe is “A process by which 
the relevant Member State’s authorities analyse and organise human activities in 
marine areas to achieve ecological, economic and social objectives” (Directive 2014/89/
EU1), and the practice is leading towards coherence on developing plans throughout 
Europe. 

The wider, globally accepted definition of MSP is “A practical way to create and 
establish a more rational organisation of the use of marine space and the interactions 
between its uses, to balance demands for development with the need to protect marine 
ecosystems, and to achieve social and economic objectives in an open and planned 
way” (Ehler & Douvere, 2009).

As with all planning processes, MSP includes several phases/steps linked through 
many feedback loops, constituting a continuous and interactive process that must be 
regularly funded and adapted. MSP must include several fundamental characteristics 
to be effective: being ecosystem-based (incorporating biological, social, and economic 
factors into a comprehensive strategy aimed at protecting and enhancing the 
sustainability of natural resources), being integrated (across sectors, agencies, and 
levels of government), and being place- or area-based (focused on a specific marine area 
or ecosystem) (Calado et al., 2021).

These characteristics are accepted and attempted in European practice. Questions 
arise when the process needs to “dialogue” beyond the borders of the European 
Union, as happens for all European sea basins. The framework in these cases needs to 
be set to maintain a coherent process at a transnational level, because MSP is always 
context-based. 

The context is especially accurate in the North Atlantic, where regional sea bodies 
and conventions are in place. The United States of America, Canada, the United 
Kingdom, and Iceland also play essential roles in the realm of marine environments. 

The project Geographical and Political Scenarios in Maritime Spatial Planning for the 
Azores and North Atlantic (GPS-Azores - Ref. ACORES-01-0145-FEDER-00002 GPS 
Azores)2 was intended to contribute to filling a knowledge gap on the development of 
scenarios to sustain the practice of MSP. The project aims at guiding policymakers on 
how current situations may unfold over years and on how they may contribute (or not) 
to the established set of goals and values.

1  https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L0089&from=EN
2  http://www.gpsazores.com/
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In an archipelago, where the roots of the economy, tradition, and leisure are in 
the marine ecosystem and its services, visualising how the future may unfold due 
to immediate actions (or lack of them) guides the decision-making process along the 
pathway towards the most preferred scenario (the future) for the region. GPS-Azores 
also sets the legal context for the North Atlantic states and the focus on how maritime 
activities affect island life through the lens of the Macaronesian biogeographic 
region. The project also addresses the importance of visualising scenarios to instigate 
discussion and promote storylines for alternative outcomes to be addressed later by an 
exercise of strategic environmental assessment.

GPS-Azores had initially programmed a final conference where findings and 
outcomes were to be presented. Due to the constraints posed by the pandemic, the 
option was to summarise the results and invite other Atlantic players (practising 
marine planning) to bring more insights and knowledge to boost the discussion. This 
aim was behind The future of (Atlantic) MSP – a Special Section of Açoreana – to bring 
a fresh perspective on different themes on the Atlantic Ocean associated with MSP.

The focus of GPS-Azores is on the archipelago, but this special section adopts a 
multiscale perspective, providing insights from the oceanic and regional levels into a 
very focused site level, thus covering a multitude of aspects needed to integrate and 
support MSP. 

Our journey through the future of an Atlantic MSP starts by presenting the 
outcomes of GPS-Azores: Geographical and Political Scenarios in Maritime Spatial Planning 
for the Azores and North Atlantic, with a special highlight on the outcomes of the first 
tasks of the project associated with contexts and scenarios. The main reason for this 
option is the importance that methods for creating scenarios play in promoting the 
discussion of sustainable options of maritime development.

Adopting a wide-scale lens, the next contribution, A quantitative approach to assess 
maritime spatial planning role in ocean sustainability, is a proposal for better understanding 
how MSP initiatives are represented in the common goal of ocean sustainability, 
using an index to assess them. The proposal integrates indicators of the three pillars 
of sustainability – social, environmental, and economic – and governance under the 
scope of MSP projects. 

Focusing on the possible approaches to conservation in the North Atlantic 
(specifically ecologically or biologically significant marine areas – EBSAs), the following 
paper addresses the strengths and limitations of describing the EBSAs as a regionally 
focused exercise. A review of ecologically or biologically significant areas (EBSAs) in the 
North Atlantic also includes the discussion of aspects of ecosystem representativity, 
connectivity, and environmental governance/management for conservation and the 
option to update EBSA descriptions when they have been formally acknowledged 
by the Convention on Biological Diversity (CBD). Suggestions to fill perceived 
shortcomings in the process are also presented.

Biogeographic regions demand creative thinking on planning exercises. Towards 
coherent Marine Spatial Planning across the European Macaronesia, therefore, not surprisingly 
synthesises the national and subnational frameworks for MSP in European Macaronesian 
regions. It also compares the principles guiding MSP in each archipelago for determining 
the degree of coherence across the region, with the aim of outlining the basis for 
transboundary cooperation in European Macaronesia – a task that is constrained by the 
domestic frameworks for MSP that implies the sharing of competences amongst national 
and subnational authorities and is dependent on interdepartmental collaboration. 
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Pursuing a parallel approach, the goal of Ecosystem services and human well-being in 
European Macaronesia: Insights for cross-border cooperation in MSP examines European 
Macaronesia as a social-ecological system and highlights the main relationships 
between maritime activities, common and shared ecosystem services, and their 
relationships to human welfare at the sea-basin scale. It grounds the analysis in the 
DAPSI(W)R model to structure information and identify causal relationships that also 
support the results of the previous paper. 

The previous papers apply only to European Macaronesia. The Archipelago of 
Cabo Verde (a non-EU state) is addressed in Advancing maritime economy and planning 
in small island states: A contribution from perceptions of local stakeholders in Cabo Verde. 
The country has not yet entered the MSP process, so the aim is to address how the 
perceptions of local and national stakeholders on blue growth may determine future 
strategies of marine policy in Cabo Verde. Blue growth for small island states such 
as Cabo Verde provides an opportunity to look beyond limited land resources and 
incorporate the sea into their national developmental agenda. Concerns about the 
appropriation of space and resources are also discussed.

Downscaling the discussion, both in scale and scope, Exploring land-sea interactions 
through the lens of physical processes: learning from historical coevolution of human-
geomorphology and imagining the future at Santa Barbara, Azores introduces one of the 
most difficult aspects of MSP integration: the dynamic interactions between land and 
sea, which add complexity and challenges to managing the land-sea zone, particularly 
in a changing climate, through the lens of physical processes.

Finally, two short notes present ongoing research on a) the path Towards ecosystem-
based marine management for a sustainable Blue Economy in Trinidad and Tobago, and b) 
the approach to Sustainable management of recreational diving in the Azores: the carrying 
capacity of marine ecosystems. These are added values for leading the way to future 
research and keeping the loop of the planning needs.

We wish to end this introduction by heart fully acknowledging all the contributors 
and introducing the authors and reviewers that made this special section possible.

Helena, António and Marta…
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ABSTRACT
From the Law of the Sea perspective, marine waters and seabed between Europe 

and North America are increasingly within national jurisdictions, due to submissions 
to the Commission on the Limits of the Continental Shelf and associated declarations of 
sovereign rights. States are now recognizing the need for a governance framework that 
applies a more integrated approach to maritime policy. The GPS-Azores - Geographical 
and Political Scenarios in Maritime Spatial Planning for the Azores and North Atlantic offers a 
proposal for geographical and political maritime scenarios definition for Azores maritime 
spatial planning (MSP). It presents different approaches to marine environmental 
management based on existing legislation for the North Atlantic, structuring the analysis 
in graphic layers of an “horrendogram” structure. New holistic and sectoral legislation 
may need to target the integration of different national legislations for cooperative 
transnational or regional framework as island geography. This clearly determines 
the use of the various maritime spaces in Macaronesia in many and diversified ways. 
Recognizing these specificities is key for planning and managing the sustainable use 
of each of these maritime spaces. Alternative visons of how the future may unfold can 
help to promote discussion and better decisions of MSP initiatives. Different drivers 
have shaped three trajectories in the future state of the marine environment and of 
maritime sectors and activities, largely accounting for the main dissimilarities between 
scenarios. The “business-as-usual” (BAU) scenario was market-driven and shaped by 
socioeconomic and demographic pressures. The protection and nature conservation were 
the main drivers under the “nature-at-work” (N@W) scenario. Investments in emerging 
sectors, research and development, and innovative technology were the main drivers in 
the “business-development” (BD) scenario. A strategic environmental assessment (SEA) 
provides an overview of how the environment can be affected and thus integrates this 
concern in the processes of planning and decision-making. The present SEA identified 
conflicts and synergies between sectors under future predicted scenarios and the 
central locations of such conflicts/synergies using expert consultation. Map viewers 
containing spatialized data are essential tools for visualizing possible scenarios in ocean 
management. Using online databases three different maps were published in Seasketch, 
representing each scenario. This tool can offer a basis for more solid decision making, 
based on the strategy that one intends to adopt for the future. In conclusion, this project 
provides relevant input for managing oceans and coasts and for maritime/marine spatial 
planning for countries bordering the North Atlantic and provides a new baseline for 
better and more integrated approaches for the North Atlantic Ocean and beyond.

RESUMO
Da perspetiva da Lei do Mar, as águas e os fundos marinhos entre a Europa e a 

América do Norte são abrangidos (cada vez em maior percentagem) por jurisdições 
nacionais decorrentes das candidaturas à Comissão sobre os Limites da Plataforma 
Continental e declarações associadas de direitos soberanos. Os Estados, sobretudo os 
costeiros, reconhecem a necessidade de um modelo de governança que aplique uma 
abordagem integrada de política marítima. O projeto GPS-Azores - Cenários Geográficos e 
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Políticos no Ordenamento do Espaço Marítimo para os Açores e o Atlântico Norte tem a proposta 
de definição de cenários geográficos e políticos para o ordenamento do espaço marítimo 
(OEM) para os Açores. Neste projeto são apresentadas diferentes perspetivas de gestão 
ambiental marinha baseadas na legislação existente para o Atlântico Norte, estruturando 
a análise em camadas gráficas de um “horrendograma” representativo de cada quadro 
legal. A nova aproximação holística e sectorial deverá visar a articulação de diferentes 
quadros nacionais para o trabalho cooperativo transnacional ou regional. Neste sentido, 
importa observar que geografia insular determina a utilização dos vários espaços 
marítimos na Macaronésia de muitas e diversificadas formas. O reconhecimento destas 
especificidades é fundamental para o planeamento e gestão da utilização sustentável de 
cada um destes espaços marítimos. Visões alternativas de como o futuro se pode desenrolar 
podem ajudar a promover a discussão e melhores decisões para as iniciativas do OEM. 
Diferentes fatores determinaram três trajetórias do estado futuro do ambiente marinho 
e dos sectores e atividades marítimas, tendo em grande parte em conta as principais 
diferenças entre os cenários. O cenário “Business-As-Usual” (BAU) foi impulsionado 
pelo mercado e determinado por fatores socioeconómicos e demográficos. A proteção e 
conservação da natureza foram os principais impulsores no cenário “Nature-at-Work” 
(N@W). Os investimentos em sectores emergentes, investigação e desenvolvimento, 
e tecnologia inovadora foram os principais impulsores no cenário de “Business-
Development” (BD). A avaliação ambiental estratégica (AAE) fornece uma visão geral 
de como o ambiente pode ser afetado e integra assim esta preocupação nos processos 
de planeamento e tomada de decisões. A presente AAE identificou conflitos e sinergias 
entre sectores em cenários futuros previstos e as localizações centrais de tais conflitos/
sinergias, recorrendo à consulta de especialistas. Os visualizadores de mapas contendo 
dados espacializados são ferramentas essenciais para a observação de possíveis cenários 
na gestão dos oceanos. Utilizando algumas bases de dados online, foram publicados três 
mapas de dados diferentes no Seasketch para cada cenário. Esta ferramenta pode oferecer 
uma base para uma tomada de decisão mais sólida, baseada na estratégia que se pretende 
adotar para o futuro. Em conclusão, o projeto GPS-Azores fornece dados relevantes para 
a gestão de oceanos e para o planeamento espacial marítimo dos países do Atlântico 
Norte e fornece uma nova base de referência para abordagens mais integradas para o 
Oceano Atlântico Norte e para além dele.

INTRODUCTION

An increasing number and intensity 
of human activities occur in oceans, 

and more known impacts lead to the loss 
of biodiversity, lower species abundance, 
pollution, and other possible unforeseen 
consequences that need to be resolved 
with coordinated and sustained actions 
to collectively improve and restore ocean 
health.

Oceans with potential mineral, 
energy, and biogenetic resources, both 
in areas under national jurisdiction and 
in offshore waters, are becoming vital 
to future generations. An example is the 
interest some states have demonstrated 
to continue extending their jurisdictional 

waters by expanding their continental 
shelves (Suárez de Vivero & Rodríguez 
Mateos, 2010).

From the perspective of the Law of 
the Sea, the water and marine seabed 
between Europe and North America are 
increasingly within national jurisdictions 
due to submissions to the Commission 
on the Limits of the Continental Shelf 
and associated declarations of sovereign 
rights: the European Union (EU), Atlantic 
countries, plus Norway, have gained 
more than 5 million km2 (including 
overseas). Portugal alone has extended 
its Atlantic jurisdiction by 2 million km2. 
This expansion has dynamic political and 
spatial influence over a considerable part 
of the North Atlantic that may increase 
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with claims by Canada and the USA 
(Suárez de Vivero et al., 2009). The EU is 
a supra-national institution configuring 
the most advanced and ambitious ocean 
governance structure with relevance to 
all oceans.

States are now recognizing the need 
for a framework of governance that 
applies a more integrated approach to 
maritime policy. Focus on processes 
of governance and their outcomes is 
essential (Olsen et al., 2011). A diversity 
of thematic actions has been developed 
within the Integrated Maritime Policy 
(IMP) of the EU, highlighting maritime 
spatial planning (MSP), international 
dimensions, cross-border cooperation, 
the need for integrated marine 
governance in EU member states, and 
other strategic initiatives (Meiner, 2010). 
Particular attention must be taken to 
accomplish the goals of Directive 2014/89/
EU for establishing an MSP framework.

The proposal for defining geographical 
and political maritime scenarios for 
North Atlantic MSP is integrated in a new 
global vision, particularly in the North 
Atlantic where major, past, and present 
maritime interests are located. Member 
states must formulate, implement, and 
design appropriate planning instruments 
according to national laws, despite IMP 
at the EU level. These instruments are 
particularly important for the Azores 
Autonomous Region because Azorean 
society depends on maritime space both 
economically and quality of life.

From the perspective of the political 
geography of the seas, the Geographical 
and Political Scenarios in Maritime 
Spatial Planning for the Azores and 
North Atlantic (GPS-Azores) project for 
the Azores presents fresh information for 
defining some MSP steps, coherent and 
adapted to protecting the most sensitive 
marine ecosystems and accomplishing 
the goals of Directive 2014/89/EU, thereby 
establishing a framework for MSP.

RESULTS AND FINDINGS

North Atlantic legal context
The North Atlantic legal context was 

set using the method proposed by Boyes 
& Elliott (2016) for structuring the analysis 
in graphic layers of an “horrendogram”. 
The structure of horrendograms consists 
of four circles (Figure 1).

1) The innermost circle comprises the 
international laws or commitments that 
a country has either signed or ratified, 
along with the international bodies and 
conventions of which it is a signatory. 
In the case of UNCLOS, as mentioned 
earlier, the USA has signed but not 
ratified the convention. It does, however, 
comply with it. The countries in this 
inner circle do not differ greatly.

2) The second circle presents the 
directives, policies, or strategies of a 
more regional and national scale of 
federal administrations or unions. All EU 
countries at this stage therefore have the 
same approach; the European countries 
that do not belong to the EU have 
similar legislation influenced by bilateral 
agreements. The USA and Canada, 
geographical neighbours, follow similar 
approaches that differ from those of the 
European countries.

3) The third circle illustrates the targets 
and statuses that need to be fulfilled to 
meet the legislative mandates of the 
previous two circles. The approaches 
are analogous in their similarities across 
countries with the previous circle.

4) The fourth circle consists of primary 
national legislation, but the approaches 
across countries nevertheless diverge 
more. This circle thus represents the most 
indicative perspective on differing and 
shared marine legislation of the countries 
studied. This outermost circle contains 
the methods of implementation, which 
indicate the fewest differences across all 
countries.

The analysis identified three main 
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groups differing in their legislative 
approaches to the marine environment. 
The first group, Ireland, Iceland, and the 
UK, have the most similar approaches, 
legislating mainly by Acts and 
regulations. The second group, the USA 
and Canada, has very similar approaches 
due to the shared governmental format of 
federal states but nevertheless has many 
differences at the national level. This 
group could be incorporated into the 
first group by their common legislative 
tools, because both countries principally 
use Acts. The third group, Portugal 
and Spain, is based on the use of Law 
Decree. France is not grouped with any 
of these countries, because it also uses 
the binding tools in the approaches of the 
first and third groups, even though it has 
a very similar approach to the first group.

We intended to present the different 
approaches to marine environmental 
management based on existing 
legislation for the North Atlantic. The 
literature indicates that a comparative 
analysis of legal frameworks can be 
conducted in many ways, with some 
degree of uncertainty about the results, 
because a pre-defined methodological 
framework for a successful comparison 
does not exist (van Hoecke, 2015). 
This research thus did not focus on 
comparing the legislative tools for 
the marine environment used in each 
country. A selection of legislative pieces 
is nevertheless illustrated throughout 
the horrendograms to indicate the 
differences in national approaches. The 
general legislative framework involves 
numerous legislative tools (e.g., treaties, 

FIGURE 1. Conceptual diagram of an ‘horrendogram’, explaining the different categories across 
the circles (Boyes & Elliott, 2014).
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acts, and laws). The horrendograms 
therefore present only a sample of the 
basic and relevant ones and not an 
exhaustive list.

The original horrendogram was 
published before the EU MSP directive 
was enacted, and Brexit did not exist at the 
time. Brexit was included by the original 
authors in an update of the original 
horrendogram due to the pending exit 
of the UK from the EU (Boyes & Elliott, 
2016). The ever-changing policy sphere, 
however, is presented in a well-structured 
manner by horrendograms, providing a 
comprehensive overview of the current 
legislative situation, but can be difficult 
to keep up to date. The impacts that 
sudden political changes can have on the 
legislative sphere need to be considered, 
thus increasing the potential of an ‘out of 
date’ horrendogram.

Better transnational integration is 
required for a more holistic approach 
to ocean management and MSP (at the 
level of regional seas, oceans, or the 
globe), but horrendograms, such as those 
derived in this study, can nevertheless 
quickly provide essential information 
about where new efforts are needed 
or where interests are common, which 
could improve the chances of successful 
collaboration.

Our comparative analysis will be 
useful for better identifying gaps and 
necessary improvements in the internal 
(national) maritime policies of each 
country and to inform an integrated 
coordinated approach across countries 
for the North Atlantic. We again highlight 
the risks (particularly the unique 
characteristics identified in green in the 
horrendograms) of a target, method 
of implementation, or national policy 
potentially being mentioned in a broader 
policy that might not have been identified 
within the scope of this research. Expert 
reviews of the legislation and policies of 
each country undertaken in the future 

could thus decrease this possibility of 
overlap and duplication.

The EU countries of the North Atlantic 
arc may have some differences across 
their policy approaches but do not differ 
radically on the status of the development 
and implementation of maritime and 
environmental policy due to shared 
regional interests. The approaches of 
the North American countries, however, 
strongly diverge on the focal points, albeit 
with a shared belief in the best practice 
for marine environmental management 
by means of international conventions 
and strategies. This study therefore 
succeeds in providing an overview of 
the present complex policy frameworks 
of the North Atlantic countries that can 
serve as a basis for future improved 
managerial coordination. This study 
thereby provides a milestone in the 
thorough assessment of similarities and 
differences in legislative approaches 
within the same marine region. Further 
studies of the potential for integrated 
marine legislation and common drivers, 
however, are suggested.

This research ultimately represents 
a preliminary study of the legislative 
marine approaches of the countries of 
the North Atlantic arc, so the further 
exploration of additional tools and an 
in-depth comparison of the legislative 
frameworks will be necessary and may 
provide better insight into the individual 
integrated maritime policy for each 
of the countries. New holistic and 
sectoral legislation may need to target 
the integration of different national 
legislations for cooperative transnational 
or regional work. Shifting baselines, 
especially those of climate change (Elliott 
et al., 2015) and its effects on the entire 
structure across vertical and horizontal 
levels of legislation, should also be 
investigated further.

In conclusion, this study provides 
relevant input for managing oceans 
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and coasts and for maritime/marine 
spatial planning for countries bordering 
the North Atlantic and provides a new 
baseline for better and more integrated 
legislative approaches for the North 
Atlantic Ocean and beyond (Calado et al., 
accepted).

Islands context
The economics of islands needs to be 

understood to define scenarios. The next 
step was therefore to understand how 
the economies are driven or structured 
by maritime uses. The main economic 
activities in Macaronesia rely strongly on 
the specifics of the various archipelagos. 
We particularly analysed the geographical 
and biophysical influences on the main 
uses and activities, which are also affected 
by climate and cultural characteristics 
to some extent. Tourism is the main 
economic activity and takes advantage of 
the unique natural and cultural settings 
of each archipelago, coupled to the 
remoteness and exotic aspect of some of 
these destinations. Projections in Cape 
Verde for the service sector in 2018 were 
optimistic and included a considerable 
increase in private investment in tourism. 
Boosting tourism and generating more 
substantial economic benefits in Cape 
Verde, however, will require structural 
reforms, such as better organization 
of the local production of goods and 
services, the creation of a system for 
certifying the quality of local products, 
and improvements in interisland trans-
portation (Nshimyumuremyi, 2018).

Despite the vastness of the maritime 
territories of these archipelagos, fishing 
in Macaronesia is hampered by very 
narrow (in some cases, virtually non-
existent) continental shelves and 
waters with low productivity, which 
substantially limit activity. Rough 
oceanic conditions further sometimes 
deter seafaring activities in the Azores. 
Aquaculture constitutes an alternative 

source of seafood protein, but again only 
in the Canary Islands and to some degree 
Madeira, due to physical (oceanographic) 
limitations. Macaronesia archipelagos 
have traditionally been important 
stopovers along transatlantic shipping 
routes and therefore remain important. 
The Canary Islands rank the highest 
for freight cargo and cruise tourism 
in Macaronesia, and cruise tourism 
is also extremely important for the 
archipelago of Madeira, growing rapidly 
in Cape Verde and to some extent in the 
Azores, where yachting is an important 
activity. Conversely, shipbuilding 
and repair are mostly in regression. 
Blue biotechnology is only currently 
relevant in two of the archipelagos 
(Madeira and Canary Islands) but has 
great potential for development in the 
Azores, due to the ongoing search for 
biochemical material from extreme 
environments, such as hydrothermal 
vents along the Mid-Atlantic Ridge 
where the Azores are located. Renewable 
marine energy, while of great interest for 
securing an independent/autonomous 
energy supply for these islands, is also 
limited by the physical (bathymetric 
and oceanographic) conditions of 
the archipelagos, e.g., fisheries and 
aquaculture, with plunging cliffs and/
or very narrow continental shelves. 
The extraction of aggregates, consisting 
mostly of sand and gravel in the Azores 
and Madeira, currently has limited 
economic impact. Again, the physical 
characteristics of the archipelagos may 
play a key role in the near future in the 
development of this activity, particularly 
for the exploration and exploitation of 
polymetallic sulphides in the Azores, 
where these aggregates are formed in 
association with hydrothermal vents. 
Lastly, the desalination of seawater 
to produce drinking water for human 
consumption is a reality in the more 
meridional archipelagos in Macaronesia 
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(Madeira, the Canary Islands, and Cape 
Verde), again because of their drier 
climates. The Azores have a wetter 
climate than the other archipelagos in 
Macaronesia because of their central 
location in the Atlantic Ocean.

It becomes clear that island geography 
clearly determines the use of the various 
maritime spaces in Macaronesia in many 
and diversified ways. It may sometimes 
restrict the full development of an 
activity, not providing feasible means 
or not enabling profitable margins, but 
these conditions may allow and foster 
other uses and activities. Recognizing 
these specificities is key to planning and 
managing the sustainable use of each 
of these maritime spaces, namely in the 
framework of MSP initiatives. Also, the 
scales and strategies of MSP should differ 
amongst jurisdictional maritime areas, 
with the areas around the islands having 
detailed scales and zoning, and with 
the large Exclusive Economic Zone and 
Extended Continental Shelf subject to 
more strategic planning. Comprehending 
how each sector and well-established 
activities (coastal and maritime tourism) 
and potential activities (aquaculture 
and biotechnology) can be addressed 
within the policy of Blue Growth is also 
crucial. Understanding the geographical 
and biophysical conditions within 
the Blue Growth context to exploit 
them for environmental and economic 
sustainability in archipelagic regions 
while developing their MSP projects is 
also important. MSP is mandatory in the 
EU, in Directive 2014/89/EU, and is the 
strategy for managing oceans advocated 
by the United Nations for coastal and 
marine waters worldwide.

MSP in the Macaronesia archipelagos 
is being addressed by each national 
government at different stages of 
development. By recognizing the 
specificities dictated by the geographies 
of the various archipelagos and islands, 

MSP in Macaronesia can contribute to 
further the sustainable development 
of human communities and uses at sea 
(Calado et al., 2019).

Azorean scenarios and MSP
Alternative visons of how the 

future may unfold can help to promote 
discussion and better decisions. The 
scenarios in this project represent three 
trajectories in the future state of the 
marine environment and of maritime 
sectors and activities. Different drivers 
have determined each scenario, largely 
accounting for the main dissimilarities 
between scenarios. The “business-as-
usual” (BAU) scenario was market-
driven and determined by socioeconomic 
and demographic drivers. The protection 
and conservation of nature were the 
main drivers under the “nature-at-
work” (N@W) scenario. Investments 
in emerging sectors, research and 
development, and innovative technology 
were the main drivers in the “business-
development” (BD) scenario.

A fundamental difference amongst 
these scenarios is also associated with 
the framework for the governance and 
management of the marine environment and 
maritime activities. The BD and BAU 
scenarios follow sectoral approaches, 
whereas N@W adopts an ecosystem based 
approach (EBA) to the management of the 
marine environment. These scenarios also 
lead to differences in the planning and 
response to environmental and climatic 
risks. These differences are especially 
evident in the BAU scenario, where the 
absence of a coherent framework for 
planning and management may lead to 
risks to, and impacts on, the ecosystem 
(e.g. overfishing, adverse impacts 
within marine protected areas (MPAs), 
and conflicts of uses and spaces). 
Importantly, the EBA to management 
under the N@W scenario could aid the 
proactive adaptation of key sectors to 
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the adverse impacts of climate change, 
and the mitigation of climate change in 
BD could become key with investments 
and development in renewable marine 
energy. Scales of development of the marine 
environment and sectors also differ 
substantially between scenarios. The 
N@W scenario largely favours low-
impact, community-based development, 
with soft sectors progressing markedly 
in development and the economies of 
scale. Large-scale, sometimes industrial-
scale, development of sectors is foreseen 
under BD. Consumer behaviours and 
preferences were key in determining 
the development and state of sectors 
under the three scenarios. For tourism, 
N@W is characterized by a shift to 
more sustainable, low-impact forms of 
activities, as opposed to mass tourism 
based on low-cost flights followed 
under BAU, or a strong focus on cruise 
tourism under BD. Such behaviours and 
preferences also largely determined the 
future development of aquaculture and 
fisheries and led to the implementation of 
innovative solutions, e.g., engagement in 
fishing-tourism and the eco-certification 
of practices.

To better inform policy and assist 
in MSP decision-making, this analysis 
identified six key outcomes and 
suggestions.

(1) Ecosystem-based approaches require 
long-term planning and management. 
Positive impacts from N@W are only 
realized after accounting for the full 
timeline of the exercise, spillover 
effects, and positive impacts on local 
communities and users. The considerable 
positive effects of the scenario are mostly 
evident after the 10-year timeline of the 
exercise (e.g., stock recovery, ecosystem 
components at Good Environmental 
Status (GES)). Likewise, the potential 
negative implications of following a 
specific trajectory (e.g., conflicts between 
conservation and other uses) are 

substantially minimized after the 10-year 
timeline of the exercise.

(2) Integrating users, communities, and 
stakeholders is key. Findings highlight the 
need to account for local communities 
when developing scenarios for key 
sectors. The findings stress the aspect of 
“consensus-driven” availability of space 
when designating MPAs and accounting 
for impacts on other users, especially for 
complying with management measures. 
The findings thus stress the need for 
integrative approaches to MSP and 
expert knowledge for (co)developing 
scenario storylines.

(3) A proactive adaptation to risks, including 
the impacts of climate change, rather 
than a reactive, post-hoc approach is 
needed. For example, many studies 
have reported that the maintenance 
of a healthy ocean and its ecosystem 
is important for sequestering carbon 
for supporting climatic regulation 
(Nellemann & Corcoran, 2009; Zarate-
Barrera & Maldonado, 2015; Moraes, 
2019).

(4) Attention to vulnerable sectors. Our 
findings highlight the need to carefully 
consider the future diversification of 
activities and sectors that will likely 
have negative development in the future. 
These sectors include fisheries, nature 
conservation, and coastal infrastructure, 
which are especially vulnerable in the 
short term under all three scenarios.

(5) The role of ocean literacy. Preferences 
of consumption were key in the 
development of sectors. This situation 
highlights the role of ocean literacy for 
informing consumers, amongst others, 
about the added value of sustainable 
seafood and the adverse impacts from 
uncontrolled tourism. Preferences can 
also raise the visibility of innovative 
techniques and tools for producers 
and developers (e.g., ecolabeling for 
fishermen, fishing-tourism).

(6) No one-size-fits-all solutions for building 
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scenarios. Different methodologies for 
building scenarios are not mutually 
exclusive, which can enable targeted 
policy interventions, highlighting the 
limitations and advantages for each 
sector under each potential.

The present approach for developing 
scenarios allowed the formulation of a 
detailed narrative for the future state of 
the marine space and maritime sectors in 
the Azores. There is no “right scenario”, 
however, but a variety of possibilities 
that policymakers can consider and 
work on. Scenarios are also not static 
representations, and we strongly 
recommend revising and adapting them 
for a region and unforeseen situations, 
such as the current pandemic, drastically 
affecting the structure of any narrative 
as new information, expertise, and 
knowledge arises (Calado et al., 2021).

Strategic assessment
A strategic environmental assessment 

(SEA) provides an overview of how the 
environment can be affected and thus 
integrates this concern in the processes 
of planning and decision-making 
(Verheem & Tonk, 2000). MSP Directive 
2008/56 considers SEA as important for 
determining the impacts of MSP plans 
and recommends its implementation as 
soon as possible. Verheem & Tonk (2000) 
defined SEA as a structured, proactive 
process designed to strengthen the role of 
environmental issues in decision-making. 
Better understanding of the impacts on, 
and damage to, the environment caused 
by economic development and to adjust 
the course of such development for 
a more sustainable discussion on the 
assessment of environmental impacts 
(Wathern, 2013).

SEA was evaluated based on the three 
possible scenarios (storylines) for the 
development of the Azores, proposed by 
Calado et al. (2021) and projected under 
the above pressures: BAU, N@W, and BD.

SEA aims to identify conflicts and 
synergies between sectors under future 
scenarios and the central locations of 
such conflicts/synergies using expert 
consultation. This information will be 
used to evaluate a SEA of an MSP plan 
for each scenario. Specifically, the results 
from the analysis can provide direct 
input to a SEA for MSP.

a. Location of high concentration of 
“hard” maritime activities/sectors and 
environmental impacts and locations with 
the most potential for ecosystem-based 
approaches (conservation, underwater 
cultural heritage (UCH)).

b. Location of the largest conflicts and 
thus cumulative impacts (e.g., fisheries 
and conservation) deduced by storylines 
and experts.

c. How these inputs may differ spa-
tially under each scenario, e.g., the devel-
opment of fisheries will likely be more 
extensive (sectoral) under BD than N@W, 
with more environmental impacts, but 
which will be in only a few offshore lo-
cations (industrial tuna fisheries), as 
opposed to a smaller overall increase in 
the sector, but in more coastal locations 
(coastal fisheries). Emissions will be 
more negligible and have fewer large im-
pacts due to the use of alternative gear.

Some indicators were developed for 
attaining these objectives, and impacts 
were assessed twice.

A list of environmental indicators 
was structured based on interviews with 
professional experts in the area. They 
provided input on potential indicators 
for assessing different maritime sectors, 
namely fisheries, aquaculture, maritime 
transport, ports, coastal infrastructure, 
tourism, geological extraction, and 
nature protection for the Azores. We 
also considered if the indicators were 
geographically spatialized, allowing 
a more visual assessment of the area. 
The indicators were summarized, 
considering some pressures under the 



470                2021, XI(3): 439-445AÇOREANA

Marine Strategic Directive Framework 
(GES).

The impacts were assessed in three 
steps: scoring future scenarios, participatory 
mapping, and analysing changes.

The sectors were analysed under each 
scenario using expert consultation (e.g., 
how the sector is likely to develop between 
today and 2030 under each scenario). 
For example, aquaculture will likely 
increase substantially under a business-
development scenario (+3), whereas 
fisheries will likely decrease substantially 
(-3) under the N@W scenario. All these 
data were compiled and demonstrated in 
an excel table with the final values.

A participatory mapping tool 
(Seasketch) was used to collect information 
on the impact of a sector based on the 
indicators previously selected. The current 
state map was derived from the potential 
maps for each scenario developed by a 
map viewer (GPS-Azores Project). The 
expert team answered three questions. 
Where do you expect/anticipate key 
maritime sectors developing in the future 
under the three scenarios based on the 
table provided? Where do you anticipate 
major conflicts or synergies between 
sectors/activities to arise under each 
scenario? Where do you think intervening 
in an MSP SEA is crucial to minimize 
conflicts and promote synergies? Experts 
were asked to mark the locations under 
each scenario on the map, where they 
anticipate the largest concentration of 
development of a particular sector, and 
the locations/areas where they expect the 
main conflicts/synergies between sectors 
to occur in the future.

The current map viewer constitutes 
the baseline against which future 
states of the marine environment are 
compared under the three scenarios. 
The evolution of each sector within the 
three scenarios was also analysed and 
indicators suggested for monitoring 
the sector. Based on the maps from the 

experts consulted, the sectors most likely 
to expand and have the largest area 
of impact, can be identified. The best 
indicator sector to monitor was thereby 
identified. The results from this task 
are available at the project website, and 
a manuscript has been submitted for 
publication.

Map viewer
Map viewers containing spatialized 

data are essential tools for visualizing 
possible scenarios in ocean management. 
Future MSP outcomes can be viewed, 
considering different economic driving 
forces.

Map viewers for the three scenarios 
were developed with the guidance of 
Calado et al. (2021). Each map therefore 
has some evident activities. The BAU 
scenario was market-driven, affected 
by the development of tourism as a 
priority; the N@W scenario, as the name 
suggests, mainly protected nature and 
conservation activities; and the BD 
scenario had drivers that were mainly 
investments in emerging sectors, e.g., 
geological extraction.

Online databases were used to 
develop the maps by creating GIS 
vectors: Ordenamento do Espaço 
Marítimo dos Açores (OEMA), Project 
LabAqua (Potential Aquiculture), and 
GEOSERVER. All maritime activity 
able to be spatialized, with available 
shapefiles, were added in a QGis design, 
and then exported to ArcGIS project. The 
data was introduced in the participatory 
program Seasketch. Indicators of strategic 
assessment, developed by the team of 
experts on the GPS-Azores project, were 
considered references for measuring the 
impacts of activities. Three GIS databases 
were also created for understanding the 
scenario outcomes and as sources for 
further research.

Some of the icons were already 
pre-stated in the GIS source, and some 
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small patterns and colours were added 
to help with visualizing the scenarios. 
These followed intuitive criteria: yellow 
was assigned as a representative colour 
for geological extraction, with some 
variations for BD. Purple defined marine 
and nature protection, with some extra 
areas for N@W. Aquaculture had different 
potential references depending on the 
scenario and was represented by orange. 
Fisheries were basically represented 
by pink, with some red variations in 
prohibited areas. Maritime transport, 
ports, and coastal infrastructure received 
some variation of green for each scenario. 
Blue was assigned to tourism UCH, with 
the same pattern in all scenarios but 
differentiated by potential activities and 
importance.

The placement of the various layers 
depended on the importance of the 
activity in a specific scenario or on 
overlapping visual aspects. These pattern 
of colours and level of layer placement 
enables the impact visualization related 
to each activity. In the final map of each 
scenario is possible to identify which 
sector has more importance by the 
predominant colours. In the case of N@W 
it is possible to observe purple in the top 
layers, giving the viewer a feeling that 
protected areas have a prominent place 
in this scenario.

With the Seasketch project it is 
possible that all different stakeholder 
accesses the information of how the 
scenario in the future would be. This tool 
can offer a basis for more solid decision 
making, based on the strategy that one 
intends to adopt for the future.

Legacy of GPS-Azores project
GPS-Azores project delivered new 

approaches and a fresh look into the 
North Atlantic framework on MSP legal 
framework, islands context, scenarios 
development, SEA and the use of maps. 
These outcomes are now available for 

the scientific community, planners and 
decision makers to be explored and 
used through operational developments 
or further investment in scientific 
consolidation.

Consolidate a robust building of MSP 
methodologies is an impact that will 
prevail after the life of the project and 
will be further explored in other projects 
and research actions to come. With GPS-
Azores results discussion the path is set for 
other new insights and practices on MSP 
process to be proposed. Therefore, the 
ambition of GPS-Azores project is fulfilled!

ACKNOWLEDEGMENTS

This work is a contribution to the 
GPS Azores – Geographical and Political 
Scenarios and Maritime Spatial Planning 
for the Azores and North Atlantic, 
(Ref. ACORES-01-0145-FEDER-00002 
GPS Azores) financed by Azores2020 
Operational Programme (85% by FEDER 
and 15% by Regional Funds).

LITERATURE CITED

Boyes, S.J., & M. Elliott, 2014. Marine 
legislation – The ultimate ‘horrendogram’: 
International law, European directives & 
national implementation. Marine Pollution 
Bulletin, 86(1): 39-47.

Boyes, S.J., & M. Elliott, 2016. Brexit – The 
marine governance horrendogram just 
got more horrendous!. Marine Pollution 
Bulletin, 111: 41-44.

Calado, H., M. Caña Varona, J.L. Suárez de 
Vivero, F. Moniz, F. Halim, D. Gabriel, 
C. Hipólito, E. Menini, D. Kramel, M. 
Vergílio & M.A. Ferreira, 2019. Island 
geography shaping maritime space in 
Macaronesia. Europa XXI, 36: 89-105. 
https://doi.org/10.7163/Eu21.2019.36.8.

Calado, H., C. Pegorelli, M. Vergílio, C. 
Hipólito, A. Campos, F. Moniz, A.C. 
Costa, C. Pereira da Silva, C. Fonseca, C. 
Frazão Santos, D. Gabriel, J. Guerreiro, 
A.J.F. Gil, D. Johnson, K. Ng, M.Md. 
Monwar, M.A. Ventura, J.L. Suárez De 
Vivero, M. Pinho, P. Borges, M. Caña-



472                2021, XI(3): 439-445AÇOREANA

Varona & E.A. Papaioannou, 2021. 
Expert knowledge-based co-development 
of scenarios for maritime spatial planning 
in the Northeast Atlantic. Marine Policy, 
133: 104741. https://doi.org/10.1016/j.
marpol.2021.104741.

Calado, H., F. Moniz, H. Grimmel, M.Md. 
Monwar, F. Lopes, M. Vergílio & E.A. 
Papaioannou (accepted). The diverse 
legal and political framework for marine 
policy in the North Atlantic – A case 
of a never-ending “Horrendogram” or 
an opportunity for convergence?. In: 
Hornidge, A.C., & M. Hadjimichael (eds.), 
Ocean Governance: Pasts, Presents, Futures”. 
Springer MARE publication.

Directive 2014/89/EU of the European 
Parliament and of the Council, of 23 
July 2014, establishing a framework 
for maritime spatial planning. Available 
at: http://data.europa.eu/eli/dir/2014/89/oj. 
Accessed: July 2017.

Elliott, M., Á. Borja, A. McQuatters - 
Gollop, K. Mazik, S. Birchenough, J.H. 
Andersen, S. Painting & M. Peck, 2015. 
Force majeure: Will climate change affect 
our ability to attain Good Environmental 
Status for marine biodiversity?. Marine 
Pollution Bulletin, 95: 7-27.

Meiner, A., 2010. Integrated maritime policy 
for the European Union — consolidating 
coastal and marine information to support 
maritime spatial planning. Journal of 
Coastal Conservation, 14: 1-11. doi:10.1007/
s11852-009-0077-4.

Moraes, O., 2019. Blue carbon in area-
based coastal and marine management 
schemes–a review. Journal of the Indian 
Ocean Region, 15(2): 193-212.

Nellemann, C., & E. Corcoran (eds.), 2009. 
Blue carbon: the role of healthy oceans 
in binding carbon: a rapid response 
assessment. UNEP/Earthprint.

Nshimyumuremyi, A., 2018. African Economic 
Outlook Country Note, Cabo Verde. Available at: 
https://www.afdb.org/fileadmin/uploads/afdb/ 
Documents/Generic-Documents/country_notes/
Cabo_Verde_country_note.pdf. Accessed: July 2018.

Olsen, S.B., E. Olsen & N. Schaefer, 2011. 
Governance baselines as a basis for 
adaptive marine spatial planning. Journal 
of Coastal Conservation, 15: 313-322. 
doi:10.1007/s11852-011-0151-6.

Suárez de Vivero, J.L. & J.C. Rodríguez 
Mateos, 2010. Ocean governance in a 
competitive world. The BRIC countries 
as emerging maritime powers – building 
new geopolitical scenarios. Marine Policy, 
34: 967-978. doi:10.1016/j.marpol.2010.02.002.

Suárez de Vivero, J.L., J.C. Rodríguez 
Mateos & D. Florido del Corral, 2009. 
Geopolitical factors of maritime policies 
and marine spatial planning: State, 
regions, and geographical planning scope. 
Marine Policy, 33: 624-634. doi:10.1016/j.
marpol.2008.12.010.

Van Hoecke, M., 2015. Methodology of 
comparative legal research. Law and 
Method, 1-35. doi:10.5553/REM/.000010.

Verheem, R.A.A., & J.A.M.N. Tonk, 2000. 
Strategic environmental assessment: one 
concept, multiple forms. Impact Assessment 
and Project Appraisal, 18(3), 177-182. 
doi:10.3152/147154600781767411.

Wathern, P., 2013. Environmental Impact 
Assessment: Theory and Practice, pp. 1-332. 
Routledge. Taylor & Francis, London and 
New York.

Zarate-Barrera, T.G., & J.H. Maldonado, 
2015. Valuing blue carbon: carbon 
sequestration benefits provided by the 
marine protected areas in Colombia. PLoS 
One, 10(5): e0126627.



AÇOREANA, 2021, XI(3): 473-488

A QUANTITATIVE APPROACH TO ASSESS MARITIME SPATIAL 
PLANNING ROLE IN OCEAN SUSTAINABILITY

Camila Pegorelli1, Catarina Frazão-Santos2,3 & Helena Calado4

1Erasmus Mundus Master Course on Maritime Spatial Planning, University of Seville, University of the Azores and 
University IUAV di Venezia, Spain, Portugal and Italy. E-mail: pegorelli.camila@gmail.com

2Marine and Environmental Sciences Centre, Faculdade de Ciências, Universidade de Lisboa, 2750-374 Cascais, 
Portugal E - mail: cfsantos@fc.ul.pt

3Environmental Economics Knowledge Center, Nova School of Business and Economics, New University of Lisbon, 
2775 - 405 Carcavelos, Portugal

4UAc/FCT - MARE University of the Azores/Faculty of Science and Technology and Marine Environmental Sciences 
Centre, 9501-801 Ponta Delgada, Portugal E-mail: helena.mg.calado@uac.pt

ABSTRACT
The concept of marine spatial planning (MSP) is converging with the worldwide 

momentum towards more sustainable behaviours. For example, the United Nations 
Sustainable Development Goal 14 (“Life Below Water”) has principles of conservation and 
the sustainable use of oceans, seas, and marine resources for sustainable development, 
and MSP is seen as an essential approach in reaching these goals. However, some MSP 
projects have not provided promising preliminary results, as they were developed based 
on a sectoral approach rather than an ecosystem one (Jones et al., 2016). We developed an 
index to assess how MSP initiatives address the common goal of ocean sustainability. The 
index integrates indicators of the three pillars of sustainability – social, environmental, 
and economic – and governance under the scope of MSP projects. The methodology 
was inspired by the “Handbook on Constructing Composite Indicators: Methodology and User 
Guide” (OECD, 2008) and by Rickels et al. (2016), considering indicators that might be 
influenced by the implementation of MSP and the availability of data for the periods 
that both precede and follow implementation. This methodology therefore allows for 
a temporal analysis and evaluation of how MSP initiatives affect the selected indicators 
and contribute to sustainable ocean use. A case study – Shetland Marine Spatial Planning – 
was used to test the methodology. This work is a novel approach to evaluate MSP using 
a composite indicator (CI) through the lens of ocean sustainability. Some considerations 
and adaptations according to the region assessed must be carefully observed during 
the development of such an index, yet this tool is a preliminary approach to translate 
the complexity inherent in both MSP and processes of ocean sustainability into simple 
terms. This translation is especially important when process complexity needs to be 
communicated to broad audiences with different backgrounds. This work is thus a step 
forwards in the discussion of the use of such a tool and the assessment of MSP.

RESUMO
O conceito de ordenamento do espaço marítimo (OEM) converge com a tendência 

mundial para ações mais sustentáveis. O Objetivo de Desenvolvimento Sustentável 14 das 
Nações Unidas (“Proteger a Vida Marinha”), por exemplo, inclui princípios de conservação 
e uso sustentável dos oceanos, mares e recursos marinhos para o desenvolvimento 
sustentável, e o processo de OEM é visto como uma abordagem essencial para atingir 
esses objetivos. No entanto, alguns projetos de OEM não apresentaram resultados 
preliminares satisfatórios, pois foram desenvolvidos com base na abordagem setorial em 
vez da ecossistémica (Jones et al., 2016). Neste artigo, desenvolvemos um índice para 
avaliar como as iniciativas de OEM atendem ao objetivo comum de sustentabilidade 
dos oceanos. O índice integra indicadores dos três pilares da sustentabilidade - social, 
ambiental e económico - e da governança no âmbito do processo de OEM. A metodologia 
foi inspirada no “Handbook on Constructing Composite Indicators: Methodology and User 
Guide” (OECD, 2008) e por Rickels et al. (2016) e considerou indicadores que podem ser 
influenciados pela implementação de um plano de OEM, bem como a disponibilidade 
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de dados para os períodos pré e pós implementação do plano. Esta metodologia 
permite, portanto, uma análise e avaliação temporal de como as iniciativas de OEM 
afetam os indicadores selecionados e contribuem para o uso sustentável dos oceanos. 
Para testar a metodologia, um estudo de caso - Shetland Marine Spatial Planning - 
foi usado. Este trabalho é a primeira abordagem para avaliar o processo de OEM no 
contexto da sustentabilidade do oceano fazendo o uso de um indicador composto. 
Algumas considerações e adaptações, de acordo com as particularidades da região 
avaliada, devem ser cuidadosamente observadas durante o desenvolvimento do índice. 
Todavia, a ferramenta é uma excelente oportunidade para traduzir, em termos simples, a 
complexidade inerente tanto aos processos de OEM quanto aos de sustentabilidade dos 
oceanos.

INTRODUCTION

The concept of sustainability has been 
used since the XVIII century with 

the Malthusian theory of environmental 
limits (Mebratu, 1998) with slight changes 
in its meaning. The most common 
modern definition for sustainability is 
linked with sustainable development 
and was defined by the Brundtland 
Commission of the United Nations 
in 1987. Sustainability in ecological 
economics is divided into strong and weak 
sustainability. Qiu & Jones (2013) stated 
that strong sustainability was based on 
the concept of natural capital, such as 
natural stocks (ecosystem services) or 
biodiversity (Bolt et al., 2016), which 
cannot be replaced by anthropogenic 
capital. The environmental pillar 
of sustainability therefore plays an 
important role and is considered the 
foundation of the well-being of society. 
Conversely, the decrease in natural 
capital in weak sustainability can be 
compensated by economic growth, 
implying that the economic pillar plays 
the central role in society.

Sustainable development is 
increasingly being discussed and 
promoted on different fronts, with 
new approaches and processes being 
proposed to aid/guide governmental 
strategies towards it. Marine spatial 
planning (MSP) targeting the sustainable 
use of the ocean has been chosen by 
an increasing number of more than 70 

nations for managing their marine spaces 
and resources. MSP, in fact, is recognised 
as an instrument with a large potential to 
support the sustainable use of the coastal 
and marine environment, representing 
the accomplishment of the global 
agendas, such as the United Nations 2030 
Agenda for Sustainable Development, in 
particular the Sustainable Development 
Goal (SDG) 14, “Life Below Water”, 
composed by 10 targets, which has as 
principles to “conserve and sustainably 
use the oceans, seas and marine 
resources for sustainable development”, 
(UNESCO, 2017; Ntona & Morgera, 2018; 
Frazão-Santos et al., 2020; Calado et al., 
2021).

Frazão-Santos et al. (2014) reported 
that MSP projects could be framed by 
the two concepts of the sustainability of 
ecological economics mentioned above, 
although MSP should be based on a 
clear set of principles for sustainable 
development that leads to a harmonious 
coexistence of different uses and 
activities (Gilliland & Laffoley, 2008; 
Ehler & Douvere, 2009). The concept of 
strong sustainability in MSP was due to 
an “ecosystem-based approach”. The 
concept of weak sustainability, with the 
economic pillar as the most relevant, 
however, was due to an “integrated-use 
approach” (e.g. MSP to promote maritime 
economy) (Frazão-Santos et al., 2014).

Jones et al. (2016) reinforced the 
previous statement. The authors 
analysed 12 MSP projects throughout 
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Europe and concluded that the plans 
had a weak sustainable approach, with 
objectives connected to national strategic 
priorities, thus better classified as 
“strategic sectorial planning”. The study 
also concluded that the ongoing working 
reality of MSP contrasts with the agreed 
concepts and ideals of what its existence 
should be like, stating that “the realities 
of how MSP is working contrast with 
sustainability and holistic concepts and 
ideals widely recognized as how MSP 
should work”.

Such classification, i.e. weak and 
strong sustainability, however, does 
not provide much information about 
the state of the marine area managed, 
nor does it provide a clear quantitative 
and comparable analysis for discussing 
the effects of human actions and 
causal relationships on the coastal 
and marine environments. Moving 
towards a quantitative analysis of the 
marine environment, Borja et al. (2016) 
reviewed the few studies that have 
assessed the status of marine health 
based on an ecosystem approach 
(multiple components). These authors 
highlighted that there are many 
methods for evaluating the status of 
single components of the ecosystem and 
few methods for holistically assessing 
multiple ecosystem components, with 
CI – also called index – being one. 
This method has been considered an 
important and efficient analytical tool for 
policymaking and public communication 
in providing information on countries’ 
performance in fields such as the 
environment, economics, and societal 
improvement (OECD, 2008; Singh et al., 
2012, Rickels et al., 2016).

One of the indices analysed by 
Borja et al. (2016) is the Ocean Health 
Index (OHI), which consists of 10 public 
goals associated with oceans that are 
combined by a CI approach leading to a 
unique score value, which assessed the 

performance of 171 countries (Halpern 
et al., 2012). However, Rickels et al. (2014) 
stated that OHI had an extremely weak 
concept of sustainability, affirming that 
it could drive policymakers towards 
a wrong direction for the sustainable 
governance of oceans. Later, Rickels et 
al. (2016) also used multiple ecosystem 
components in their study to develop a 
CI to assess the sustainability of ocean 
and maritime development by the 
coastal states of the European Union 
(EU), applying conditions of weak and 
strong sustainability in different levels of 
the aggregation process that result in the 
final index.

Given that the paramount of 
sustainable development is to find 
the balance between environmental, 
social, and economic demands (Hassan 
et al., 2015), and that MSP is seen as 
an important process that should be 
implemented worldwide to support 
ocean sustainability (Calado et al., 
2021), this work aimed to find, using 
a quantitative approach, a way to 
measure how MSP contributes to ocean 
sustainability, by using the CI.

The Shetland MSP project is used 
as a case study for applying the CI 
framework.

METHODS

This work builds on the momentum 
of global agendas for ocean sustainability 
(e.g. SDG 14) and the role of MSP to deliver 
them (Long & Chaves, 2018; Ryabinin et 
al., 2019; Calado et al., 2021). MSP projects 
are therefore analysed through the lens 
of the concept of ocean sustainability, 
where the selection of indicators 
involves each of the pillars of sustainable 
development (environmental, social, and 
economic), and also governance, once the 
later encompass indicators that assess the 
performance and state of MSP process 
(IOC, 2006).
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Based on Rickels et al. (2016), Halpern 
et al. (2012), who developed OHI, and 
Wendling et al., (2018), who developed 
the Environmental Performance Index, the 
hierarchical framework developed to 
assess the sustainability of MSP projects, 
encompasses indicators within thematic 
categories, categories within the pillars of 
sustainability and governance, and the four 
pillars within the overall index (Figure 1).

The decision to use this approach was 
based on its recommendation to assess 
complex concepts that are not directly 
measurable and require an organisational 
structure for the metrics component (Fiksel 
et al., 2012; Wendling et al., 2018). The set 
of indicators chosen does not necessarily 
share a unique elasticity of substitution, 
i.e. indicators under the same pillar are 
more likely to present more possibilities 
for substitution amongst them than with 
indicators from a different pillar. These 
concepts will be better described in the 
Weighting and aggregation section.

The development of the CI was 
based on the “Handbook on Constructing 
Composite Indicators: Methodology and User 
Guide” (OECD, 2008) and on Rickels et al. 
(2016). The handbook describes 10 steps 
to construct a CI (Table 1).

We developed steps 1, 2, 4, and 6 in 
Table 1, focusing on starting a discussion 
and bringing the possibility of this approach 
into the framework of MSP and ocean 
sustainability. The framework was mainly 
based on the methods applied by Rickels et 
al. (2016) and detailed in OECD (2008), but it 
goes further by considering indicators that 
can be influenced by the implementation 
of MSP projects and by data from periods 
before and after implementation. The steps 
to develop the CI are presented in Table 2 
and described below.

STEP 1 - Selection of indicators: The selection 
of indicators starts by setting a broad set 
of potential indicators from which the 

most appropriate are chosen using a well-
defined method. The process for selecting 
the final set of indicators that integrates 
the CI is divided into three parts.

i. Identification of indicators to evaluate 
the sustainability of marine spatial 
plans (preliminary list) – considers 
indicators associated with MSP 
from two sources: 

a) global indicator framework for the 
Sustainable Development Goals 
for SDG 14 (UNSC, 2017),

b) the guide “A handbook for measuring 
the process and outcomes of 
Integrated Coastal and Ocean 
Management” from IOC (2006).

ii. Selection of criteria (shortlist) - 
this step establishes the selection 
criteria. According to IOC (2006), 
the selection criteria should serve 
as a guide to whether or not an 
indicator should be included in 
the overall composite index. The 
following criteria are established: 

a) the indicator should be directly af-
fected by processes of MSP, using 
the definition established by Ehler 
& Douvere (2009),

b) the indicator should fit into one of 
the subgroups: environmental, 
social, economic, and governance,

c) there should not be more than five 
indicators for each subgroup.

Table 1
Composite indicator steps

(1) Theoretical framework
(2) Data selection
(3) Imputation of missing data
(4) Multivariate analysis
(5) Normalisation
(6) Weighting and aggregation
(7) Uncertainty and Sensitivity Analyses
(8) Back to the data
(9) Links to other indicators
(10) Visualisation of the results 

TABLE 1. List of steps for building a composite 
indicator according to OECD (2008).
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iii. Expert consultation –  experts 
with specialisations in areas involving 
governance, planning, economics, 
and the environmental sciences were 
consulted to add robustness to the 
conceptual framework and the set of 
indicators chosen.

The selection of experts was a balance 
between their backgrounds and regions 
for gathering different points of view 
and avoiding bias in the selection of 
the indicators. The specialists were 
invited to answer a survey that aimed 
to identify their opinions on the most 
appropriate indicators for assessing MSP 
and ocean sustainability, considering 
the environmental, economic, social, or 
governance aspects of this nexus.

Seven of the 11 experts invited 
answered the questionnaire; two had 
an environmental background, one had 
an economic background, three had a 
governance background, and one had a 
background in the social sciences.

STEP 2. – Normalisation of the data: 
normalisation was required before the 
data could be aggregated, because the 
indicators in a data set often had different 
units of measurement (OECD, 2008). We 
chose to normalise the data using the 
distance to a reference (DR), in which a 
reference was either DRI, a value set as 
a target (e.g. 10% of protected marine 

FIGURE 1. Nesting structure of the composite indicator for assessing Marine Spatial Planning 
(MSP) for ocean sustainability, indicating the value of elasticity of substitution in each level.

Table 2
STEP 1: Selection of indicators

Identifying indicators to evaluate the 
sustainability of an MSP project (preliminary 
list)

Selecting criteria (short list)
Consulting experts 

STEP 2: Normalisation of the data

Method distance to a reference:
- Target
- Mean of the indicator over time

STEP 3: Weighting and aggregation

Weighting:
- Same weight

Aggregating (Nesting structure, Figure 1):
- Strong sustainability
- Weak sustainability

TABLE 2. Steps to develop the composite 
indicator.
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areas established by Aichi Target 11 of 
the Convention on Biological Diversity), 
or DRII, the mean of the indicator over 
time, which accounted for the evolution 
of the indicator over time.

STEP 3 – Weighting and aggregation: this 
method opted to apply equal weights 
(same weight for all variables), a common 
approach used in most CI, implying that 
all variables were “worth” the same in 
the CI, where a CI is defined by:

 (1),

where  with 0 ≤ σ ≤ ∞, and αi is 
the weight of Ii in the aggregation.

The parameter σ quantifies the 
elasticity of substitution between 
different indicators, which is the elasticity 
of the ratio of two indicators relative to 
the marginal rate of substitution (Rickels 
et al., 2016), expressed by how much one 
indicator has to increase to compensate 
for a decrease in another indicator, so 
CI remains constant. When , fewer 
substitutions are possible, defined as 
a strong concept of sustainability, and 
when , more substitutions are 
possible, a defined as a weak concept of 
sustainability.

The framework of the CI is a nested 
structure, where each level is aggregated 
to obtain the overall index (Figure 1). 
Dovern et al. (2014) and Rickels et al. 
(2016) assumed that aggregating the 
different levels, with the elasticity of 
substitution decreasing from the lower 
level (i.e. sub-indicators and indicators), 
to the high level of the nested structure 
(i.e. sustainability pillars), was more 
reasonable. The present work assumed 
that  (weak sustainability) for the 
first two lower levels, as used by Halpern 
et al. (2012) in the development of OHI, 

and that  (strong sustainability), 
a value proposed by Sterner & Persson 
(2008), for the aggregation for the overall 
index (aggregation of pillars).

Case study
From the available plans that met the 

criteria – i) mature MSP process in place, 
ii) data availability, and iii) MSP reports 
and plans available in either English, 
Spanish, or Portuguese –, the Shetland 
Island MSP was selected as a case study 
to test the methodology.

The data set used to build the CI for 
assessing the Shetland MSP was based 
on the indicators and their methods 
of measurement listed in Table 3. 
Some indicators were measured using 
qualitative data collected from either 
Shetland surveys or policy reviews due 
to their nature or data availability. Proxy 
measures were used when quantitative 
data were not available. Table 4 presents 
the information of the data used in this 
work, indicating their availability, the 
proxy measure used, and the database/
source consulted.

RESULTS

This section presents the results 
from the selection of indicators based 
on expert consultation, and the 
application of the CI to the Shetland 
case study, for assessing MSP for ocean 
sustainability.

Selection of indicators
Table 3 presents the final list of 

indicators most recommended by 
the experts to assess MSP for ocean 
sustainability, of which five out of the 
20 indicators selected corresponded to 
SDG indicators: i) sustainable fisheries 
as a proportion of gross domestic product 
(GDP) in small island developing states, 
least developed countries, and all countries, 
ii) proportion of total research budget 
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TABLE 3. Indicators selected by experts to integrate the composite indicator, divided into the 
economic, environmental, social, and governance pillars, and how each indicator is measured. 

Pillar/indicator name Method of measurement
Economic

Value of living resources Time-series evaluation of economic value of fishing, aquaculture, marine plant 
harvesting, pharmacological or genetic activity (IOC, 2006)

Value of exports Time-series evaluation of the economic value of exported goods (IOC, 2006)

Proportion of total research budget allocated 
to research in the field of marine technology 
(SDG14)

Proportion of the GDP

Sustainable fisheries as a proportion of GDP in 
small island developing states, least-developed 
countries, and all countries (SDG14)

Proportion of the economic value of fisheries with sustainable stocks

Non-consumptive use Time-series evaluation of the economic value of, for example, electricity 
generation and tourism (IOC, 2006)

Environmental

Coverage of protected areas in relation to marine 
areas (SDG14)

Aichi Biodiversity Target 11 – 10% of coastal and marine areas are conserved, 
especially areas of particular importance for biodiversity and ecosystem 
services (CBD, 2010)

Proportion of fish stocks within biologically 
sustainable levels (SDG14)

Proportion of the species fished with stock abundances at or higher than the 
level that can produce the maximum sustainable yield relative to all the main 
species fished (FAO, 2018)

Index of coastal eutrophication (SDG14) Methodology for indexing coastal eutrophication developed by United Nation 
Environmental Programme

Species at risk of extinction
Aichi Biodiversity Target 12 – the extinction of known threatened species has 

been prevented, and their conservation status, particularly those most in 
decline, has been improved and sustained (CBD, 2010) 

Erosion/sedimentation No erosion/sedimentation caused by anthropogenic activity (measured as 
percentage of coastline) 

Social

Level of stakeholder participation Observing their participation in meetings or by conducting surveys (IOC, 2006)
Level of stakeholder satisfaction By survey (IOC, 2006). Proposed approach, Quesada-Silva et al. (2019)
Percentage of marine heritage resources protected Percentage of natural and archaeological heritage under protection

Number of employees Time-series evaluation of employment in the marine sector and unemployment 
(IOC, 2006) 

Percentage of coastal heritage resources that are 
vulnerable or being damaged because of natural 
and human factors

Percentage of coastal heritage resources that are vulnerable or being damaged 
because of natural and human factors

Governance

Existence and functioning of a representative 
coordinating mechanism for MSP

This indicator is assessed using the following sub-items, where a proportion of 
the items that are attended will compose the final result (IOC, 2006):

•	 Involves a high political level
•	 Is representative of both governmental and sectoral interests
•	 Has a defined mandate and authority
•	 Comprehensively addresses the integrated management and sustainable 

development of coastal and marine areas and their resources
•	 Involves consultation at various administrative levels and with the most 

relevant stakeholders
•	 Operates transparently and is accountable for its decisions
•	 Ensures regular and transparent communication and exchange of 

information
•	 Influences policies and programmes affecting coastal and marine resources
•	 Leads to operational decisions for the sustainable development of coastal 

and marine resources

The extent of marine area covered by MSP plans Percentage of marine areas under MSP legislation according to local laws

Incorporation of 2030 Agenda and other 
sustainable development objectives into MSP Incorporation of the targets of Agenda 2030 and Aichi Biodiversity

Supporting of sustainable uses legislation
Existence and status of MSP plan Ecosystem-based management or multi-integrated MSP approach
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allocated to research in the field of marine 
technology, iii) coverage of protected 
areas in relation to marine areas, iv) 
proportion of fish stocks within biologically 
sustainable levels, and v) index of coastal 
eutrophication.

Data gathering and normalisation
The data set of CI was developed 

by gathering information from periods 
before and after MSP implementation. 
Data availability decreased the further 
back in time we looked, so a baseline 

TABLE 4. List of indicator names, codes, availability of information, proxies, databases/sources, 
and observations for the 20 indicators selected.

Indicator name Code Availability of 
information Proxy Database/source Observations

Value of living resources I_Eco1 Yes No Napier (2010, 2018); Scottish 
Government (2018)

Value of exports I_Eco2 No Yes, tonnes 
exported

Napier (2010, 2018); Scottish 
Government (2018)

Proportion of total research budget 
allocated to research in the field of 
marine technology (SDG14)

I_Eco3 No No No data available

Sustainable fisheries as a proportion of 
GDP in small island developing states, 
least-developed countries, and all 
countries (SDG14)

I_Eco4 Partially Proportion of 
fisheries values

ICES (standardgraphs.ices.dk); 
Napier (2010, 2018); Baxter 
(2011); Scottish Government 
(2016a, b, 2018)

Data gaps
Only species in 
territorial waters

Non-consumptive use I_Eco5 Partially No SIC (2014); Scottish Government 
(2018) Data gaps

Coverage of protected areas in relation to 
marine areas (SDG14) I_Env1 Yes No

Joint Nature Conservation 
Committee (2006); Shucksmith 
(2017)

Only territorial 
waters

Proportion of fish stocks within 
biologically sustainable levels (SDG14) I_Env2 Partially Qualitative data ICES (standardgraphs.ices.dk); 

Scottish Government (2016a, b)
Only species in 
territorial waters

Index of coastal eutrophication (SDG14) I_Env3 Partially Qualitative data Shucksmith (2017)

Species at risk of extinction I_Env4 No No

Erosion/sedimentation I_Env5 Partially No Fitton (2017) Data not updated

Level of stakeholder participation I_Soc1 Yes No Scottish Government (2008); 
SIRMPP (2019) Qualitative data

Level of stakeholder satisfaction I_Soc2 No No

Percentage of marine heritage resources 
that are protected I_Soc3 Partially No Shucksmith (2017) No data available in 

the past

Number of employees I_Soc4 Partially No
Baxter et al. (2011); SIC (2011, 
2018); Scottish Government 
(2018)

Some gaps in 
information on 
numbers of marine-
sector employees

Percentage of coastal heritage resources 
that are vulnerable or being damaged 
because of natural and human factors

I_Soc5 Yes No Dawson (2013)

Existence and functioning of a 
representative coordinating mechanism 
for MSP

I_Gov1 Yes No Scottish Government (2008); 
SIRMPP (2019) Qualitative data

Extent (percentage) of marine area 
covered by MSP plans I_Gov2 Yes No Scottish Government (2008); 

SIRMPP (2019)
Only territorial 
waters

Incorporation of 2030 Agenda and others 
sustainable development objectives 
into MSP

I_Gov3 Yes No Scottish Government (2008); 
SIRMPP (2019) Qualitative data

Supporting of sustainable uses legislation I_Gov4 Yes No Scottish Government (2015); 
SIRMPP (2019) Qualitative data

Existence and status of MSP plan I_Gov5 Yes No Scottish Government (2008); 
SIRMPP (2019) Qualitative data
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Table 5. Indicators and adjustments needed for data gathering and composition.
Indicator Adjustment/consideration

Proportion of fish stocks within biologically 
sustainable levels (SDG14)

- Only species captured in Shetland Territorial Sea were considered
- Target species that had no-information available were considered 

overfished, thus adopting a precautionary approach in developing 
the composite indicator

Value of living resources and value of non-
consumptive use

- The value of living resources in Shetland is composed by activities 
associated with aquaculture and fishing

- The value of non-consumptive use is composed by tourism, sea 
transport, and marine engineering

Existence and functioning of a representative 
coordinating mechanism for MSP

- This indicator was quantified based on an evaluation of subitems that 
were attended (1) or not attended (-1)

Proportion of total research budget allocated to 
research in the field of marine technology (SDG14)

- No data were found for these indicators for the Shetland IslandsSpecies at risk of extinction

Assessment of the level of stakeholder satisfaction 
with the MSP process for this case study

TABLE 6. Results of normalising the baseline data and data for the period after MSP 
implementation and the normalisation method used. DRI and DRII are the distances to references 
I and II, respectively. 

Code Indicator Baseline Post Normalisation

EN
V

IR
O

N
M

EN
T

I_Env1 Coverage of protected areas in relation to marine areas (SDG14) 0.10 0.10 DRI

I_Env2 Proportion of fish stocks within biologically sustainable levels 
(SDG14) 0.36 0.57 Not needed

I_Env3 Index of coastal eutrophication (SDG14) 1.00 1.00 DRI

I_Env4 Species at risk of extinction 0.00 0.00 No data

I_Env5 Erosion/sedimentation 0.98 0.98 Not needed

SO
C

IA
L

I_Soc1 Level of stakeholder participation 1.00 1.00 Not needed

I_Soc2 Level of stakeholder satisfaction 0.00 0.00 No data

I_Soc3 Percentage of marine heritage resources that are protected 0.00 0.25 Not needed

I_Soc4 Number of employees 0.64 1.65 DRII

I_Soc5 Percentage of coastal heritage resources that are vulnerable or 
being damaged because of natural and human factors 0.27 0.27 Not needed

EC
O

N
O

M
IC

I_Eco1 Value of living resources 0.88 1.08 DRII

I_Eco2 Value of exports 0.83 0.92 DRII

I_Eco3 Proportion of total research budget allocated to research in the 
field of marine technology (SDG14) 0.00 0.00 No data

I_Eco4
Sustainable fisheries as a proportion of GDP in small island 
developing states, least developed countries, and all countries 
(SDG14)

0.65 0.67 Not needed

I_Eco5 Non-consumptive use 1.27 1.75 DRII

G
O

V
ER

N
A

N
C

E

I_Gov1 Existence and functioning of a representative coordinating 
mechanism for MSP 0.66 0.88 Not needed

I_Gov2 Extent (percentage) of marine area covered by MSP plans 1.00 1.00 Not needed

I_Gov3 Incorporation of 2030 Agenda and other sustainable 
development objectives into MSP 1.00 1.00 Not needed

I_Gov4 Support of legislation for sustainable uses 0.00 1.00 Not needed

I_Gov5 Existence and status of MSP plan 0.00 1.00 Not needed
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was set for each indicator using data 
available between 2007 and 2011. Some 
indicators needed adjustment during 
the collection of data. Those indicators 
we judged to be most relevant are listed 
in Table 5.

All indicators were normalized to 
make them fully comparable and able to 
be aggregated. Table 6 presents the results 
of the normalisation for each indicator 
and the method used: DRI or DRII. 
All indicators were also transformed 
so that higher scores indicated better 
performance (e.g. a high score for erosion 
indicates less erosion).

Figure 2 shows the data for the 
normalised indicators grouped into 
environmental, social, economic, 
and governance charts. The range of 
the normalisation was 0-1, where 0 
represents both the unsustainability of 
the indicator and the gap of information 
for indicators I_Env4, I_Soc2, I_Eco2, and 
I_Eco3, and where 1 represents a trend 

towards sustainability of the indicator. 
All indicators, except I_Eco2 (value of 
non-living resources), improved.

Aggregation
The first aggregation used an approach 

of weak sustainability, with σ→∞ based 
on equation (3). Figure 3 shows the results 
of this aggregation for the four pillars. 
Each pillar clearly improved from before 
2011 to after 2016, where the governance 
and economic pillars performed better, 
with values increasing from 53.2 to 97.6 
and 72.5 to 88.4, respectively.

The CI for assessing MSP for ocean 
sustainability ( ) is shown in 
Figure 4. This indicator improved from 
the baseline, with a score of 51.72, to the 
most recent data, with a score of 67.43.

DISCUSSION

Selection of indicators and data gathering
Five of the 20 indicators selected were 

FIGURE 2. Indicators from the social, environmental, economic, and governance pillars. Dark 
blue indicates baseline data, and light blue indicates data after 2016.
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from the Global Indicator Framework 
for the Sustainable Development Goals 
and from targets of the 2030 Agenda for 
Sustainable Development, SDG 14, which 
consists of a total of 10 indicators. The SDG 
14 indicator “Proportion of national exclusive 
economic zones managed using ecosystem-
based approach”, which was not selected 
by the experts, could also be represented 
by the other two indicators selected by the 
experts: “Extent of marine area covered by 
MSP plans” and “Existence and status of MSP 
plan”. According to expert consultation, 
60% of the indicators of SDG 14 can be 
influenced by MSP projects, indicating 
the importance of MSP in helping to 
deliver sustainable ocean uses, as stated by 
Frazão-Santos et al. (2014), the “Global Goal 
Life Below Water” (SDG14), and the 2030 
Agenda set by the United Nations (Frazão-
Santos et al., 2020; Calado et al. (2021).

Indicators for evaluating MSP for 
ocean sustainability in the Shetland case 
study were selected using some specific 
features of the area and an SDG14 
indicator to break ties. For example, the 
indicator “Value of non-living resources” 
was not included, because oil and gas are 
extracted beyond the 12 nautical miles 
limit (specific feature of the case study), 
even though some structures crossed the 
territorial waters of the islands, because 
these resources management are under 
national legislations (SIRMPP, 2019) 
and because no other data for non-living 
resources were available for the area, 
so not using this indicator was more 
advantageous for the analysis.

Another aspect highlighted in terms 
of the indicators selected was that the 
main threats/events that impact an 
indicator are not solely under the control 
of the planning authority, since some 
indicators are also under the influence 
of natural, and anthropogenic factors 
affected by different policies. It is the 
case, for example, of indicator erosion/
sedimentation. In this respect, the 

Shetland Regional Plan has policies to 
guide activities through this problem 
on its coast (SIRMPP, 2019); however, 
according to Shucksmith (2017), the sea 
level rise and extreme weathers resulting 
from climate change are potential drivers 
of coastal erosion in Shetland. A study by 
Frazão-Santos et al. (2020) emphasized 
that MSP must incorporate climatic 
issues for the successful spatial planning 
of the ocean and its sustainability.

Similarly, the indicator “Proportion 
of fish stocks within biologically sustainable 
levels” (SDG14) has its management 
measures primarily under the EU 
Common Fisheries Policy (e.g. sets 
quotas for which Member States are 
allowed to catch each type of fish). The 
Shetland Regional Plan, however, has 
had a policy for safeguarding fishing 
opportunities since 2015 and, amongst 
other items, states that it must guarantee 
that “no significant environmental 
impact to a known/designated spawning, 
nursery area or habitats or species which 
are important for commercially important 
species of fish” (Scottish Government, 
2015; SIRMPP, 2019), which directly 
affects the health of the stocks, for a 
development to be permitted. Shellfish 
fishing is also managed by the Shetland 
Shellfish Management Organisation 
within six nautical miles of the Shetland 
coast, which has implemented a 
spatial management framework. Due 
to the rationality and data gaps of the 
case study, some indicators may be 
either over- or underestimated. For 
example the indicator “Coverage of 
protected areas in relation to marine areas” 
(SDG14) established a target (10% of 
the area protected) based on a national 
perspective. The Shetland Islands, a part 
of Scotland, protects 25% of its marine 
waters (Brooker, 2018) but theoretically 
does not have a target to accomplish, 
so the indicator has a low value of 1%. 
This work used a qualitative analysis 
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as an indirect measure for the indicator 
“Index of coastal eutrophication”, and the 
result may be overestimated, because the 
qualitative analyses only identified if the 
area was or was not eutrophic, lacking 
the variation of quantitative analyses.

Some indicators were undervalued due 
to data gaps, which was also considered 
during aggregation to develop the index. 
In other words, an indicator was given 
the lowest value when no information 
was available for it, thereby assuming a 
precautionary approach for the indicator. 
Halpern et al. (2012) recommended 
investing in better data collection and 
reporting to allow more accurate calculation 
of the index, providing a mechanism for 
adaptive management and supporting 
more informed decision-making, for 
example, the development of MSP process.

Composite indicator
The overall score of the index 

increased over time (Figure 4), indicating 
a tendency towards ocean sustainability 
in the study area. Figure 3, however, 
shows that the pillars associated with 
the economy and governance increased 
much more noticeably. These results may 
indicate a variety of situations that should 
be investigated further. For example: i) for 
an MSP project to consider a harmonious 
coexistence of the three pillars (social, 

environmental, and economic) is difficult, 
even when an ecosystem approach is 
used, ii) the actions taken to guarantee the 
prosperity of the social and environmental 
pillars and their outcomes are slower than 
the actions taken to promote economic 
development and their outcomes, and iii) 
aspects outside the scope of marine spatial 
plan have a high likelihood of influencing 
parameters selected to evaluate the 
process. In all these situations, the results 
from the index identified where efforts to 
reach a more balanced scenario should 
be applied, thereby helping to guide 
policy-makers in achieving sustainable 
development in the ocean.

The analysis of the governance 
pillar has improved greatly over time 
(Figure 3). Much still needs to be done, 
however, to achieve a balance amongst 
the sustainable pillars, even with policies 
and projects promoting a sustainable 
approach to the governance of the oceans 
(e.g. ecosystem-based approaches). This 
situation supports what Frazão-Santos 
et al. (2014) stated, that an ecosystem 
approach does not necessarily assure the 
sustainable use of the oceans, at least not 
in the same time as that the policies have 
been implemented.

 MSP goals may vary from country 
to country, but global agendas and 
goals still set a common path. Having 

FIGURE 3. Aggregation results for the pillar 
levels: social, environmental, economic, and 
governance. Dark blue indicates baseline 
data, and light blue indicates data after 2016.

FIGURE 4. Overall aggregation results for the 
Shetland Marine Spatial Planning for ocean 
sustainability. 



PEGORELLI ET AL.: MSP IN OCEAN SUSTAINABILITY 485

a tool that quantitatively assesses the 
implementation of MSP over time can 
provide support to distinguish between 
MSP approaches and thus help us to 
better understand the global role of MSP 
processes in ocean sustainability by the 
use of a common and comprehensive tool.

CONCLUSION

This work is a novel approach to 
evaluate MSP using a CI built through 
the lens of ocean sustainability. Some 
considerations and adaptations were 
used when developing the CI, but it 
is a useful approach to simplify the 
complexity inherent to processes for 
both MSP and ocean sustainability, 
particularly when communicating with 
an audience with different backgrounds 
is necessary, increasing the transparency 
of the process, the awareness of the 
discussions, and the quality of the results.

The tool can also be used by local, 
national, and international institutions 
to evaluate the development of the 
process of MSP, by a standardised 
and comparable assessment, which 
can assist in distinguishing amongst 
the current approaches, ecosystem-
based and integrated-use MSP, across 
countries/regions, guiding decision- and 
policymakers from local to global levels.

The incorporation of indicators of 
Sustainable Development Goal “Life 
Below Water” into the index confirmed 
the importance of MPS for ocean 
sustainability and global 2030 Agenda, 
thereby highlighting the need to integrate 
and discuss the global goals during de 
development of national/regional plans.

Further scrutinised analysis is 
recommended, but the use of the Shetland 
Islands to test the new index was successful. 
The CI indicated how the Shetland plan 
has developed over time. When analysed 
at the sublevel of pillars, the index 
identified the stage of development of each 

pillar, being a precise and rapid assessment 
that will help guiding policymakers, 
planning authorities, and stakeholders in 
the discussions and decisions for assuring 
that MSP projects are on the track of 
ocean sustainability, either by prioritising 
scientific research or by policies and actions.

To conclude, the CI for assessing 
MSP for ocean sustainability should 
not be seen as a final product but as a 
starting point that needs to be adaptively 
developed, improving the collection of 
data and the set indicators in accordance 
with, for example, new finds and goals. 
The analyses and comparisons of both 
ecosystem- and sectorial-based marine 
spatial plans using the index are also 
highly recommended for understanding 
how the index could behave using 
different approaches.
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ABSTRACT
The process of selecting and describing areas that meet the Convention on Biological 

Diversity’s (CBD) criteria on Ecologically or Biologically Significant marine Areas (EBSA) 
in the North Atlantic Ocean is described, as well as reviewing its results so far. Three 
regional EBSA workshops (one in the northwest Atlantic, two in the northeast Atlantic) 
have been conducted, with mixed results. Twenty-five EBSA descriptions exist for the 
North Atlantic Ocean, seven of which have been formally acknowledged by the CBD 
Conference of the Parties (COP); the remaining 17 pending acknowledgement at CBD 
COP-15. The strengths and limitations of conducting the EBSA description process as a 
regionally focused exercise are discussed, including aspects of ecosystem representativity, 
connectivity, environmental governance/management for conservation, and the option 
to update EBSA descriptions once they have been formally acknowledged by the CBD. 
Suggestions to plug perceived shortfalls in the process are also presented.

RESUMO
Este artigo apresenta a descrição do processo de seleção e descrição de áreas que 

correspondam aos critérios da Convenção sobre a Diversidade Biológica (CDB), sobre áreas 
marinhas ecologicamente ou biologicamente significativas (EBSA), no Oceano Atlântico 
Norte, assim como a revisão dos resultados desse processo. Até ao momento, foram 
realizados três workshops regionais das EBSA (um no Atlântico Noroeste e dois no Atlântico 
Nordeste), com resultados mistos. Existem 25 descrições de EBSA para o Atlântico Norte, 
sete das quais foram já formalmente reconhecidas pela Conferência das Partes (COP) da 
CDB; as restantes 17 estão ainda pendentes de reconhecimento na CDB COP-15. Este estudo 
reflete sobre os pontos fortes e limitações do processo de descrição das EBSA implementado 
à escala regional, incluindo aspetos de representatividade dos ecossistemas, conectividade, 
governança/gestão ambiental para conservação e da opção de atualizar as descrições 
das EBSA, uma vez que tenham sido formalmente reconhecidas pela CDB. São ainda 
apresentadas sugestões no sentido de ultrapassar dificuldades percecionadas ao longo do 
processo.

INTRODUCTION

Ecologically or biologically significant 
marine areas (EBSAs) are internation-

ally accepted, discrete areas of the ocean 
representing attributes of the marine 
environment that are important for the 
maintenance of biological diversity and 
ecosystem processes. The EBSA concept 
has been adopted and championed by 
the Convention on Biological Diversity 
(CBD), and is applied through an es-
tablished process that culminates in the 
formal acknowledgment of described 

EBSAs by the CBD’s Conference of the 
Parties (COP). Once acknowledged by 
the CBD COP, described EBSAs are con-
sidered ‘identified’.

The selection of areas to describe 
as EBSAs is a collaborative scientific 
exercise conducted by State-nominated 
representatives (often, but not always 
scientists) invited by the CBD to a 
regional EBSA workshop, alongside 
other stakeholder representatives, 
such as regional resource management 
organisations and traditional knowledge 
holders. Selection and description of 
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candidate EBSAs follows assessment 
against seven agreed scientific criteria, 
namely: 1. Uniqueness or rarity; 2. 
Special importance for life history stages 
of species; 3. Importance for threatened, 
endangered or declining species and/
or habitats; 4. Vulnerability, fragility, 
sensitivity, or slow recovery; 5. Biological 
productivity; 6. Biological diversity; 7. 
Naturalness (CBD, 2007). Candidate 
EBSAs can be described if they meet just 
one or any combination of the seven EBSA 
criteria. Candidate EBSA descriptions 
produced by regional EBSA workshops 
undergo an independent scientific 
and technical review before being 
recommended (following a favourable 
review) to the CBD COP for approval.

To date there have been 15 regional 
EBSA workshops convened by the CBD, 
covering all regions of the ocean (76%) 
except for the Southern Ocean, where 
an alternative process is in place. These 
workshops have led to the identification 
of 321 EBSAs around the world, with 
a further set of candidate EBSAs from 
the Northeast Atlantic Ocean (the latest 
regional EBSA workshop, conducted 
in 2019) awaiting formal recognition 
by the CBD COP. Identified EBSAs 
confer no management obligations, but 
they do provide scientific and technical 
justification for a risk-averse, ecosystem-
based management regime of such areas 
to mitigate against adverse impacts from 
human activities (Johnson et al., 2018a).

The aim of this paper is to examine 
how the EBSA process has been applied 
to the North Atlantic Ocean. Is EBSA 
coverage comprehensive? Has the 
process been effective? Is there more 
to do? The outcome of this exercise is 
intended to illustrate inherent shortfalls 
and unexpected benefits from the 
hitherto regional application of the EBSA 
process, with the potential to inform 
possible alternative approaches at the 
global scale.

EBSAs IN THE NORTH ATLANTIC 
OCEAN

Since the adoption of the EBSA 
concept by the CBD in 2008 (CBD, 
2008), three regional EBSA workshops 
have targeted the North Atlantic Ocean, 
although the contested outputs from the 
first workshop, organised jointly by the 
OSPAR Commission and the Northeast 
Atlantic Fisheries Commission (NEAFC) 
with input from the CBD Secretariat 
in September 2011 (CBD, 2012a), have 
been superseded by the latest regional 
EBSA workshop targeting the Northeast 
Atlantic, held in September 2019 (CBD, 
2019a). The regional EBSA workshop 
targeting the Northwest Atlantic was held 
in March 2014 (CBD, 2014). Each of these 
latter workshops is considered in turn.

Northwest Atlantic Regional EBSA Workshop
With financial support from the 

Government of Canada, the CBD 
Secretariat convened the Northwest 
Atlantic regional EBSA workshop in 
Montreal, Canada (24-28 March 2014; 
CBD, 2014). As with all regional EBSA 
workshops, the point of departure was a 
compilation of scientific data, information 
and maps amassed by a dedicated 
technical team - in this case, staff at 
Duke University’s Marine Geospatial 
Ecology Lab (MGEL) - supplemented by 
expert presentations on specific features, 
environmental phenomena (e.g., seasonal 
climatologies) and species distributions, 
together with site-based submissions of 
scientific information by invited State 
representatives.

Canada, in particular Fisheries and 
Oceans Canada (DFO), has been a strong 
supporter of the CBD’s EBSA process and 
has made significant efforts to describe 
areas that meet similar criteria in its 
domestic waters, including Atlantic sub-
regions of Newfoundland and Labrador, 
the Scotian Shelf Bioregion and the Gulf 
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of St Lawrence. These areas and their 
diversity of habitats were showcased at 
the workshop, noting their strengths and 
limitations. In particular, in terms of a gap, 
it was highlighted that the distribution 
and diversity of deep-water habitats, such 
as abyssal plains, hydrothermal vents, 
methane hydrate and brine seeps, cold-
water coral reefs and deep-water canyons 
and the biota they support, were poorly 
inventoried for consideration in this type 
of analysis. Special attention was also 
given to highly migratory and mobile 
species, which are seasonally prevalent 
in the region as they travel from as far as 
Antarctica (e.g., Egevang et al., 2010).

The workshop described seven EBSAs 
(Table 1), all in international waters (also 
know as areas beyond national jurisdiction 
– ABNJ) drawing upon relative data 
richness but noting temporal and spatial 
data limitations. They also represent all 
four types of EBSA:

• The Orphan Knoll EBSA, the Slopes 
of the Flemish Cap and Grand 
Banks EBSA, the Southeast Shoal 
and the Adjacent Areas on the Tail 
of the Grand Banks EBSA (a highly 
productive spawning ground) are 
all static single-feature1 EBSAs.

• The New England and Corner Rise 
Seamounts EBSA is comprised 
of two discrete and separately 
bounded2 areas), providing benthic 
habitats for key marine taxa, 

1 Static single-feature EBSAs (Type I) 
represent features that are clearly 
differentiated in the physical world and 
fixed in space and time (e.g., a coral reef or 
an isolated seamount).

2 Static multiple-feature EBSAs (Type II) 
encompass a set of fixed areas that 
represent similar features and are 
generally clustered in space (e.g., a chain 
of seamounts), where interconnectivity 
between the individual features is critical 
for the overall health and survival of the 
local or regional ecosystem.

including unique and endemic 
faunal assemblages.

• The Seabird Foraging Zone in the 
Southern Labrador Sea is an 
ephemeral3 EBSA, representing a 
critical intersection of important 
foraging and wintering habitat 
for three seabird species from 
20 widely dispersed breeding 
colonies.

• The Labrador Sea Deep Convection 
Area is an example of a dynamic4 
EBSA supporting a keystone 
species Calanus finmarchicus, one of 
the most important multicellular 
zooplankton species in the North 
Atlantic Ocean (Melle et al., 2014).

These EBSAs were officially identified 
at CBD COP-12 in October 2014 and 
placed in the CBD EBSA Repository.

It is interesting to note a number of 
areas that were excluded. For example, two 
groups of Northwest Atlantic seamounts 
in deep water beyond the continental 
slope were not described as EBSAs on 
the grounds of insufficient data. These 
seamount clusters (Fogo Seamounts and 
Newfoundland Seamounts) are likely 
to support endemic species and high 
biodiversity but have yet to be properly 
surveyed. Similarly, whilst recognising 
the general ecological significance of 
subsea canyons, the workshop concluded 
that there was insufficient information at 
the time to evaluate individual canyons 

3  Ephemeral EBSAs (Type III) represent a 
fixed area in which, over time, portions 
of the area meet the defining criteria 
and other portions do not; the location 
of relevant portions may shift within the 
whole area over time (e.g., spawning areas 
for fish or feeding hotspots for seabirds).

4  Dynamic EBSAs (Type IV) capture persistent 
but mobile features of the ecosystem 
whose boundaries may shift due to 
seasonal, annual or longer- term cycles 
(e.g., shelf-ice edges and oceanographic 
fronts).
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TABLE 1. List of EBSAs described during the Northeast and Northwest Atlantic regional EBSA 
workshops. * Key: Criteria C1 - Uniqueness or rarity; C2 - Special importance for life-history stages 
of species; C3 - Importance for threatened, endangered or declining species and/or habitats; C4 - 
Vulnerability, fragility, sensitivity, or slow recovery; C5 - Biological productivity; C6 – Biological 
diversity; C7 - Naturalness. Ranking: H - High; M - Medium; L - Low; ni - no information.

Regional EBSA 
workshop EBSA Criteria/ 

Ranking*
EBSA 
Type Description

Northwest 
Atlantic 
[adopted at 
CBD COP-12]

Hydrothermal 
Vent Fields

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: H

I. Single 
static 

feature

This area follows the Mid-Atlantic Ridge (MAR) from the 
Lost City vent fields and includes the confirmed active 
Broken Spur and Trans-Atlantic Geotraverse (TAG) vents. 
The Lost City vent field is estimated to have been active 
for more than 30,000 years and has unique characteristics, 
being a low temperature vent with high alkalinity.  The 
entire feature is located beyond national jurisdiction.

New England 
and Corner Rise 
Seamounts

C1: H
C2: H
C3: ni
C4: M
C5: L
C6: H
C7: M

II. Group 
of static 
features

The New England and Corner Rise seamount chains 
host complex coral and sponge communities, including 
numerous endemic species. Benthic diversity is very 
high relative to the surrounding abyssal areas. Seamount 
slopes and deeper summit environments (greater than 
2,000 m from the surface) currently remain free of any 
direct impacts of human activities, although some of the 
shallower seamounts have been commercially fished.

Southeast Shoal 
and Adjacent 
Areas on the Tail 
of the Grand 
Bank

C1: H
C2: H
C3 H
C4: M
C5 H
C6: H
C7: L

I. Single 
static 

feature

The Southeast Shoal and adjacent areas is an ancient beach 
relic that provides a shallow, relatively warm, sandy 
habitat.  It is a highly productive ecosystem hosting a 
unique offshore capelin-spawning ground, a nursery 
for yellowtail flounder, and spawning areas for depleted 
American plaice, depleted Atlantic cod and striped wolfish.  
Blue mussels and wedge clams are also found.  It is an 
important feeding area for cetaceans, including humpback 
and fin whales, and is frequented by large numbers of 
seabirds.

Slopes of the 
Flemish Cap and 
Grand Bank

C1: H
C2: M
C3: H
C4: H
C5: M
C6: H
C7: M

I. Single 
static 

feature

The slopes of the Flemish Cap and Grand Banks of 
Newfoundland has a high biodiversity of marine taxa.  It 
contains large aggregations of taxa indicative of vulnerable 
marine ecosystems, such as deep-sea corals and sponges.  
Many species present are listed as Threatened.  The area is 
a component of the Greenland halibut fishery grounds in 
international waters.

Orphan Knoll

C1: H
C2: ni
C3: ni
C4: H
C5: L
C6: H
C7: H

I. Single 
static 

feature

The Orphan Knoll provides an island of hard substratum 
and uniquely complex habitats that rise from the soft 
sediments of Orphan Basin.  It appears to have a distinctive 
fauna that includes fragile and long-lived corals and 
sponges.  A Taylor Cone circulation has been identified, 
providing a mechanism for retention of larvae over the 
feature.

Seabird 
Foraging Zone 
in the Southern 
Labrador Sea

C1: M
C2: H
C3: M
C4: M
C5: M
C6: M
C7: M

IV. 
Dynamic 
feature

The waters off Newfoundland and Labrador support 
globally significant populations of marine vertebrates, 
including an estimated 40 million seabirds annually. The 
Labrador Sea is a foraging habitat for seabirds, including 
over-wintering black-legged kittiwakes thick-billed murres 
and breeding Leach’s storm-petrels. While the habitat 
supporting these seabirds spans the Canadian EEZ and 
the adjacent area beyond national jurisdiction, this EBSA 
represents the portion located within the pelagic zone 
beyond national jurisdiction.

Labrador Sea 
Deep Convection 
Area

C1: H
C2: M
C3: ni
C4: M
C5: L
C6: L
C7: M

IV. 
Dynamic 
feature

The Labrador Sea is a key component of the global ocean 
circulation system. It is the only site in the Northwest 
Atlantic where deep winter convection serves to exchange 
surface waters with the deep ocean.  This area also 
provides the mid-water overwintering refuge for pre-adult 
copepod species, which seed zooplankton populations on 
the Labrador Shelf and areas further downstream.  The 
ongoing warming and freshening of subpolar surface 
waters is likely to be a factor leading to weaker convection 
overall.  Consequently, ecologically significant change in 
this area could be propagated through the ecosystems of 
the Northwest Atlantic.
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Regional EBSA 
workshop EBSA Criteria/ 

Ranking*
EBSA 
Type Description

Northeast 
Atlantic 
[pending 
adoption at 
CBD COP-15]

Danish 
Skagarrek

C1: H
C2: H
C3: M
C4: L
C5: H
C6: M
C7: L

I. Single 
static 

feature

This area focuses on a highly productive upwelling zone 
along the southern edge of the Norwegian Trench.  It 
contains high fish biomass and diversity, and the upwelling 
zone also provides valuable feeding grounds for several 
cetacean and bird species.

Danish 
Kattegat

C1: H
C2: H
C3: H
C4: H
C5: M
C6: M
C7: M

I. Single 
static 

feature

The Danish Kattegat hosts shallow sandy flats, deeper 
muddy channels and areas with boulder reefs and bubbling 
reefs. The area has a diverse avifauna, with elements from 
pelagic environments in the North Sea, as well as wintering 
birds from breeding grounds in the Russian Federation 
and Scandinavia. The area is a meeting site for two 
subpopulations of harbour porpoise. Eelgrass meadows 
exist here, as do seaweed forests. Horse-mussel beds are 
found primarily in the southern part of Kattegat, where 
they form biogenic reef structures.

Cantabrian Sea 
(Southern Bay 
of Biscay)

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: L

I. Single 
static 

feature

The Cantabrian Sea ecosystem includes the continental 
shelf and slope and the deep abyssal basin located along 
the northern border of the Iberian Peninsula.  The area 
contains important geomorphological elements, such as 
large submarine canyons and seamounts.  The hydrology 
is complex due to the interaction between waters formed 
in the Atlantic and waters of Mediterranean origin.  This 
area includes a variety of benthic habitats, some considered 
hotspots of biodiversity, and which serve as spawning 
grounds for several commercial species.  The area also 
contains habitats for endangered, threatened and declining 
species and for migratory pelagic species, including cetaceans.

Western 
Iberian 
Canyons and 
Banks

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: L

II. Group 
of static 
features

This area includes hotspots of marine life, and they 
represent areas of enhanced productivity, especially when 
compared with surrounding areas. The area has a high 
diversity of benthic communities and spawning grounds 
for several species, and it is an important area for cetaceans. 
A total of 3,411 species are listed in the area, 11% of which 
are protected under international or regional law.  The area 
contains several designated MPAs.

Gulf of Cádiz

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: L

I. Single 
static 

feature

The Gulf of Cádiz is a structurally complex area, containing 
important geomorphological elements, such as large 
submarine canyons, seamounts and mud volcanoes.  The 
hydrology is complex due to the interaction between 
waters formed in the Atlantic and waters of Mediterranean 
origin.  The area includes a variety of benthic habitats, both 
on soft and rocky bottoms, that are considered hotspots 
of biodiversity and which serve as various habitats for 
endangered, threatened and declining species.  It is also 
a seasonal migratory pathway for large migratory pelagic 
species and is an important area for cetacean species.

Madeira - Tore

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: M

I. Single 
static 

feature

This area includes 19 remarkable structures, 17 of which are 
seamounts.  Notable features include the Gorringe Bank and 
the Josephine Seamount High Seas Marine Protected Area.  A 
total of 965 species are present in this area, 7% of which are 
protected under international or regional law.

Desertas

C1: H
C2: H
C3: H
C4: H
C5: ni
C6: ni
C7: ni

I. Single 
static 

feature

The Desertas Islands hold some of the most important 
seabird colonies in the Atlantic, with large populations 
of Procellariiformes, including the only population of 
vulnerable Desertas petrel.  They also contain important 
reproductive and resting habitats for the endangered monk 
seal in the form of pupping caves and resting beaches.
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Regional EBSA 
workshop EBSA Criteria/ 

Ranking*
EBSA 
Type Description

Oceanic Islands 
and Seamounts 
of the Canary 
Region

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: M

I. Single 
static 

feature

The area includes a set of islands and seamounts influenced 
by magma-driven processes over tens of millions of years 
over the Canary hotspot.  This region, with its subtropical 
oceanographic conditions, represents the southern 
distribution limit for many pelagic and benthic species.  It 
includes a variety of benthic habitats, including some that 
are considered hotspots of biodiversity.  These habitats serve 
as spawning grounds for several commercial species.  The 
area also includes habitats for endangered, threatened and 
declining species and for migratory pelagic species, including 
cetaceans.

Tropic Seamount

C1: H
C2: ni
C3: H
C4: H
C5: M
C6: H
C7: H

I. Single 
static 

feature

The Tropic Seamount is home to numerous vulnerable taxa, 
including high-density octocoral gardens, xenophyophores, 
crinoid fields and deep-sea sponge grounds.  Predicted 
habitat for glass sponge species, a biogeographically 
restricted hexactinellid forming extensive near-monospecific 
grounds, was found to favour the deep seamount flanks of 
this area within a very narrow oceanographic regime.

Atlantis-Meteor 
Seamount 
Complex

C1: H
C2: H
C3: H
C4: H
C5: M
C6: H
C7: M

I. Single 
static 

feature

The Atlantis-Meteor Seamount Complex comprises 10 
seamounts.  These seamounts are hotspots of marine life and 
areas of enhanced productivity, especially when compared 
with surrounding abyssal areas.  This seamount complex has 
a total area of 134,079 km2, with depths ranging from 265 m 
(top of Atlantis seamount) to 4,800 m (base of Great Meteor 
seamount). A total of 437 species are present in this area (with 
16% of mega- and macrofauna and up to 91% of meiofauna 
endemic to the seamount group), 3.9% of which are protected 
under international or regional law.

Ridge South of 
the Azores

C1: H
C2: H
C3: H
C4: H
C5: H
C6: H
C7: H

I. Single 
static 

feature

The Ridge South of the Azores encompasses the axial valley 
and ridge crests of the Mid-Atlantic Ridge, from the Menez 
Gwen hydrothermal vent field area to the Haynes fracture 
zone.  The features in this area are both hotspots of marine 
life and areas of enhanced productivity when compared with 
surrounding bathyal and abyssal areas. The hydrothermal 
temperatures range between 10°C and 362°C.  The area also 
includes other seafloor features at the ridge crest that host 
sponge aggregations, cold-water corals and other charismatic 
fauna.

Graciosa

C1: H
C2: H
C3: H
C4: H
C5: ni
C6: ni
C7: ni

I. Single 
static 

feature

Graciosa is a key area for the only breeding population of 
the vulnerable and endemic Monteiro’s storm-petrel and is 
also important for the breeding population of the Audubon’s 
shearwater, which is listed as a threatened and/or declining 
species. Many other seabirds occur in these waters, such as 
band-rumped storm-petrel, Cory’s shearwater, common tern 
and roseate tern.  All these species have low recovery rates 
and are highly sensitive to environmental degradation or 
depletion by human activity.

North Azores 
Plateau

C1: H
C2: H
C3: H
C4: H
C5: M
C6: H
C7: M

I. Single 
static 

feature

This area is composed of several seamounts, one 
hydrothermal vent field, an undersea trough and a large 
portion of the Mid-Atlantic Ridge north of the Azores 
Plateau.  The structures in this area are hotspots of marine 
life and, in general, areas of enhanced productivity, 
especially when compared with surrounding abyssal areas.  
The Moytirra is the first known deep-sea hydrothermal 
vent field on the slow-spreading Mid-Atlantic Ridge north 
of the Azores, making this area highly unique.  A total of 
536 species have been observed in this area, 6% of which are 
protected under international or regional law.
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Regional EBSA 
workshop EBSA Criteria/ 

Ranking*
EBSA 
Type Description

Mid-North-
Atlantic Frontal 
System

C1: ni
C2: H
C3: M
C4: H
C5: H
C6: H
C7: H

I. Single 
static 

feature

The Mid-North-Atlantic Frontal System is a remote area 
of intense mesoscale activity with near-stationary eddies 
and numerous thermal fronts aligned in zonal bands. 
These fronts and eddies enhance primary productivity 
and retain and concentrate secondary productivity both 
vertically and horizontally. The combination of localised 
high-intensity mixing in the eddies results in patchy, high 
surface, productivity at fine scales. Tracking data collected 
for seabirds, whales, sea-turtles, tunas and sharks (several 
of which are globally threatened) confirm that this is an 
area of high productivity, with a high intensity of foraging 
activity, suggesting that productivity cascades to higher 
trophic levels.

Charlie-Gibbs 
Fracture Zone

C1: H
C2: ni
C3: H
C4: H
C5: ni
C6: H
C7: M

I. Single 
static 

feature

The Charlie-Gibbs Fracture Zone is an unusual left lateral 
strike-slip double transform fault in the North Atlantic 
Ocean.  It opens the deepest connection between the 
northwest and northeast Atlantic and is approximately 
2,000 km in length, extending from about 25°W to 45°W.  
It is the most prominent interruption of the Mid-Atlantic 
Ridge between the Azores and Iceland.  Two named 
seamounts are associated with the transform faults: Minia 
and Hecate. There is evidence of both deep-sea sponge 
aggregations and cold-water corals in this area.

Southern 
Reykjanes Ridge

C1: H
C2: M
C3: H
C4: H
C5: M
C6: H
C7: ni

I. Single 
static 

feature

Reykjanes Ridge is part of the major topographic feature of 
the Mid-Atlantic Ridge.  This region is largely composed 
of volcanic rock, which is the foundation of the area and 
provides a hard-bottom substrate for the colonisation of 
benthic communities, including vulnerable and habitat-
forming species.  The area supports several endangered 
and threatened shark and ray species. The Ridge itself and 
its complex hydrographic setting contribute to enhanced 
vertical mixing and turbulence, resulting in areas of 
increased productivity above the Ridge.

Hatton and 
Rockall Banks 
and Basin

C1: H
C2: M
C3: H
C4: H
C5: M
C6: H
C7: M

I. Single 
static 

feature

The Hatton and Rockall Banks, as well as their associated 
slopes and connecting basin, represent offshore pelagic 
and bathyal habitats from the surface to 3,000 m deep that 
collectively constitute a unique and prominent feature of the 
Northeast Atlantic. The area has high habitat heterogeneity 
and supports a wide range of benthic and pelagic species 
and associated ecosystems.  Its comparatively remote 
oceanic location several hundred kilometres from the 
continental shelf afford it a level of protection and isolation 
from many human activities that are known to degrade the 
natural marine environment.
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against the EBSA criteria. Likewise, 
data on migratory corridors for large 
baleen whales proved to be inconclusive 
despite inferences from tagged animals 
and consideration of physical proxies, 
such as the distinctive chlorophyll-a 
concentration on the Western Greenland 
Shelf attesting to the high productivity of 
this area.

Northeast Atlantic Regional EBSA Workshop
With financial support from the 

Governments of Sweden, France, 
Germany and Denmark, the CBD 
Secretariat convened the Northeast 
Atlantic regional EBSA workshop in 
Stockholm, Sweden (23-27 September 
2019), preceded by a training session on 
EBSAs for participants. Expert technical 
assistance was again provided by the 
MGEL team. In addition to an overview 
of the CBD EBSA process, a number of 
presentations included information 
containing scientific guidance on 
the application of the EBSA criteria, 
an overview of relevant scientific 
programmes on a regional scale, a 
regional overview of biogeographic 
information on open-ocean water and 
deep-sea habitats, and ending with 
a proposed geographic scope for the 
workshop (CBD, 2019a).

This regional EBSA workshop 
built on the outcomes of the first 
workshop convened by OSPAR and 
NEAFC in September 2011 and hosted 
by the Government of France (CBD, 
2012a). Furthermore, it recognised the 
limitations of the 2011 workshop (CBD, 
2012b), and experts were able to draw on 
new and updated information to address 
these. For example, the EU ATLAS 
Project5 (2016-2020) provided detailed 
new knowledge on the Tropic Seamount 
located in the subtropical North Atlantic 
ABNJ (23°55’ N, 20°45’ W, 1,000-4,200 m 

5  URL: www.eu-atlas.org/index.html.

depth), which hosts high-density 
octocoral gardens, Solenosmilia variabilis 
patch reefs, Xenophyophores, crinoid 
fields, and deep-sea sponge grounds. 
The ATLAS submission also highlighted 
a recent study offering the first biological 
insight to ground-truth the occurrence 
of potential Vulnerable Marine 
Ecosystems (as defined by FAO, 2009) 
on Tropic Seamount (15 cold-water coral 
species), alongside predictive models 
to increase the spatial coverage beyond 
direct observation surveys. Predicted 
habitat for the glass sponge Poliopogon 
amadou, a biogeographically restricted 
hexactinellid forming extensive near-
monospecific grounds, was found to 
favour the deep seamount flanks within 
a very narrow oceanographic regime.

A summary report from the Northeast 
Atlantic regional EBSA workshop (CBD, 
2019a) containing 17 EBSA descriptions 
– one representing multiple static 
features2 (Western Iberian Canyons and 
Banks), the rest all single static features1, 
including the Tropic Seamount (Table 1) 
- was submitted for review to the CBD 
Subsidiary Body for Science, Technical 
and Technological Advice (SBSTTA), 
and in November 2019 the SBSTTA 
recommended all 17 described EBSAs for 
adoption at CBD COP-15 (CBD, 2019b), 
where if accepted by Parties they will 
become ‘identified’.

This regional EBSA workshop was the 
final ‘piece of the jigsaw’ for the global 
coverage of regional EBSA workshops, 
delivering a global total of 338 areas 
described as EBSAs, 17 of which, as 
explained, are pending identification by 
CBD COP.

Characteristics of the EBSA process in the 
North Atlantic
North Atlantic EBSAs described thus 

far are predominantly located in ABNJ, 
together with features located in the 
Exclusive Economic Zones of Portugal 
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and Spain. Some of these areas remain 
politically complicated in terms of 
jurisdiction and vested interests (e.g., the 
Hatton-Rockall plateau; Johnson et al., 
2019). All coastal states around the North 
Atlantic have their own well-established 
national systems for designating marine 
protected areas (MPAs) in their national 
waters6. This is further consolidated in 
the Northeast Atlantic by the European 
Union’s Natura 2000 network and the 
OSPAR Network of Marine Protected 
Areas (Johnson et al., 2014). The EBSA 
process can therefore most effectively 
be applied to ABNJ, where as yet there 
is no overarching governance system 
- although OSPAR has successfully 
designated a set of High Seas MPAs 
(O’Leary et al., 2012).

The EBSA process relies on 
compilation of scientific data. Baseline 
data layers are developed for each 
workshop, with approximately 75 data 
layers (biogeographic, biological and 
physical) made available. Biogeographic 
data are drawn from major biogeographic 
classification systems, such as the Global 
Open Oceans and Deep Seabed (GOODS; 
UNESCO, 2009), Marine Ecoregions of 
the World (MEOW; Spalding et al., 2007) 
and Large Marine Ecosystems (LMEs; 
Sherman, 1991). Biological data layers 
include raw data and statistical indices 
compiled by the Ocean Biogeographic 
Information System (OBIS; Grassle, 
2000). Physical data layers include 
bathymetric and physical substrate data, 
oceanographic features and remotely 
sensed data. Physical data tend to be 
more comprehensive than biological data, 
particularly for deeper waters. The North 
Atlantic as a marine region is relatively 

6 The majority of States represented at 
the Northeast Atlantic regional EBSA 
workshop contributed summaries of 
national efforts, which are included in the 
workshop report (CBD, 2019a).

data-rich. Biological information is held 
by national databases and collective 
repositories (e.g., EMODnet7), supported 
by impartial scientific organisations, 
such as the International Council for 
the Exploration of the Sea (ICES8) and 
expert groups, such as the Global Ocean 
Biodiversity Initiative (GOBI9; Johnson 
et al., 2018b). North Atlantic EBSA 
workshops have therefore been able 
to incorporate information from deep-
sea scientific projects/expeditions (a 
legacy of the Census of Marine Life10), 
draw upon well-networked scientific 
organisations and individuals, and 
benefit from the resources of exclusively 
developed nations. Even so, in common 
with many other regions, there is a need 
to consider habitat suitability modelling 
and possible proxies. A universal gap 
in data is in the mesopelagic zone (200-
1,000 m depth), as well as a scarcity of 
physical and biological data from abyssal 
and hadal depths (i.e., >4,000 m depth; 
Crist & O’Dor, 2013). Specific gaps have 
also been noted that might benefit from 
further consideration, such as the critical 
Leatherback turtle foraging area off Nova 
Scotia and the paucity of coverage for 
elasmobranchs (Johnson et al., 2018a).

The North Atlantic regional EBSA 
workshops exemplify the good working 
relationship between the CBD and 
respective Regional Fishery Management 
Organizations (RFMOs). Since 2006, 
the Northwest Atlantic Fisheries 
Organization (NAFO) has put in place 
closures to bottom fishing to protect 
seamounts and significant concentrations 
of sponges and corals in the NAFO 
Regulatory Area (Koen-Alonso et al., 
2019). NAFO’s Working Group on 
Ecosystems and Scientific Advice has 

7  URL: https://emodnet.eu.
8  URL: https://www.ices.dk.
9  URL: https://www.gobi.org.
10  URL: http://www.coml.org.
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reviewed over 500 benthic taxa, as well 
as fish, marine mammals and sea turtles. 
This information contributed to the 
description of the Slopes of Flemish Cap 
and Grand Banks EBSA, which includes 
most of the aggregations of indicator 
taxa for Vulnerable Marine Ecosystems 
identified in the NAFO Regulatory Area, 
as well as a component of the Greenland 
halibut fishery grounds in international 
waters. The Southeast Shoal and Adjacent 
Areas on the Tail of the Grand Banks 
EBSA incorporates a nursery ground for 
yellowtail flounder, as well as spawning 
areas for several threatened fish species. In 
the Northeast Atlantic, NEAFC together 
with its Regional Seas counterpart, the 
OSPAR Commission, initiated the 2011 
regional EBSA workshop on behalf of 
Contracting Parties. Fisheries data were 
provided by ICES, including access to 
stock assessments, although individual 
catch statistics were not explored. 
Fisheries input was also made on behalf 
of the IUCN Fisheries Expert Group. 
Nevertheless, in both Northeast Atlantic 
regional EBSA workshops, the ‘Banana 
Hole’ area in ABNJ is specifically 
identified as a gap. Even though this area 
is known to support significant biomass 
production at all trophic levels, including 
large schools of feeding pelagic fish (e.g., 
spring-spawning herring, mackerel and 
whiting), it was deemed by the workshop 
participants to lack specific biological or 
ecological information.

DISCUSSION

Is EBSA coverage comprehensive?
Each regional EBSA workshop has 

acknowledged gaps. In some cases, these 
are data gaps that can be addressed 
by new scientific information. In their 
review of the EBSA process, Johnson et 
al. (2018a) concluded that best available, 
regularly updated information is needed 
to maximise EBSA utility. The Northwest 

Atlantic regional EBSA workshop 
acknowledged the seasonality of many 
data (resulting from recurrent, tightly 
focussed and relatively short surveys 
conducted at the same time of year, 
such as fish stock assessments) and a 
lack of consistent region-wide biological 
surveys. Information on benthic biota 
for deeper seamounts was also very 
limited. Dunn et al. (2019) highlighted the 
inclusion of migratory connectivity in the 
design of conservation and management 
measures as critical to ensure such 
measures are appropriate for the level 
of risk associated with various degrees 
of connectivity. Both North Atlantic 
regional EBSA workshops recognised 
data gaps with regard to migration 
corridors for marine mammals. Multiple 
studies, particularly of tagged animals, 
are needed to evidence these corridors. 
The Northeast Atlantic regional EBSA 
workshop report confirmed that in 
common with many other marine regions, 
benthic and pelagic interconnectivity, 
as well as interconnections between 
the High Seas and surrounding shelf 
ecology, are not completely understood.

Although the EBSA description 
process is envisaged as open-ended 
(paragraphs 9 and 12 of CBD COP 
Decision XI/17; CBD, 2012c), currently 
the procedure for adding new EBSAs, 
or strengthening and modifying EBSA 
descriptions when new information 
becomes available, is unclear. A CBD 
Expert Workshop held in Brussels 
in February 2020 sought to address 
this (CBD, 2021a). At CBD COP-15, 
Parties will be requested to consider 
a Recommendation clarifying how 
EBSA information is curated, reasons 
for modification of EBSA descriptions, 
who can propose modification, and the 
rationale for modification or describing 
new areas in different jurisdictions. 
Clarification will enable scientific 
research projects, such as those in the 
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North Atlantic basin that are generating 
relevant new information (e.g., Morato et 
al., 2020), as well as the forthcoming UN 
Decade of Ocean Science for Sustainable 
Development and UN Decade of 
Ecosystem Restoration, to supply new 
EBSA-relevant data to the process.

Efforts by conservationists to ramp 
up representative coverage of area-
based management tools (ABMTs) and 
to inform choices about areas to protect 
are evolving under the systematic 
conservation planning discipline 
(Margules & Pressey, 2000; McIntosh et 
al., 2017). For example, Visalli et al. (2020) 
used a data-driven algorithm-guided 
process to identify potential ABMTs in 
ABNJ as a complement to identified 
EBSAs. Ambitious targets associated with 
the CBD’s post-2020 Global Biodiversity 
Framework will provide added incentive 
to find suitable representative areas. 
In ABNJ, systematic conservation 
planning can provide an important 
contribution to future marine spatial 
planning (Wright et al., 2019). These 
ideas have already been taken forward 
in the North Atlantic by Combes et al. 
(2021), who focus on the identification 
of conservation priority networks for 
Vulnerable Marine Ecosystems based on 
a multi-objective prioritisation, enabling 
detailed consideration of elements such 
as biologically-informed connectivity.

The CBD and regional EBSA 
workshop participants recognise that 
indigenous people and local communities 
have a significant amount of endemic 
traditional knowledge relevant to the 
description of EBSAs (Article 8(j) of the 
Convention on Biological Diversity and 
Aichi Biodiversity Target 18). However, 
even though a member of the Saami 
Council participated in the Northeast 
Atlantic regional EBSA workshop, 
neither regional EBSA workshop in the 
North Atlantic harnessed indigenous 
and local knowledge (such as fishing 

grounds, spawning areas, customary 
use of areas, cultural heritage sites, 
subsistence use areas and sacred sites) in 
a meaningful way.

Has the EBSA process been effective?
EBSAs do not confer any management 

obligations, but they do highlight areas 
where additional management measures 
may be appropriate. This includes an input 
to prioritising precautionary efforts and 
encouraging the use of ABMTs, such as 
activity-specific management zones (e.g., 
areas to be avoided, closed areas, fishing 
gear restricted zones and particularly 
sensitive or low-emission areas). For 
ABNJ this will be important once the 
International Legally Binding Instrument, 
an Agreement under the United Nations 
Convention on the Law of the Sea on 
the conservation and sustainable use of 
marine biological diversity of ABNJ, has 
been negotiated. The revised draft text for 
this Agreement currently highlights the 
importance of international cooperation 
to avoid undermining existing ABMTs 
(including MPAs and other effective 
area-based conservation measures11). 
States need to determine the process for 
designing, putting in place and managing 
ABMTs. To this end, the EBSA process 
can provide a scientific basis for rapid 
implementation. In some circumstances, 
such as the Charlie-Gibbs Fracture Zone 
(Johnson, 2016), MPA designation and 
EBSA descriptions already coincide. 
The extent of overlap of EBSAs with 

11 Other effective area-based conservation 
measures are defined as “a geographically 
defined area other than a Protected Area, 
which is governed and managed in ways 
that achieve positive and sustained long-
term outcomes for the in-situ conservation 
of biodiversity, with associated 
ecosystem functions and services and, 
where applicable, cultural, spiritual, 
socioeconomic, and other locally relevant 
values.” (IUCN-WCPA, 2019).
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other ABMTs, including those with 
management obligations, together with 
judgements on representativity for 
biogeographic coverage, is perhaps a 
useful starting point when considering 
whether coverage is comprehensive, but 
proposals should be taken on a case by 
case basis.

Ultimately, the effectiveness of 
conservation measures has to be judged 
against environmental baselines on 
the basis of periodic review. The 
OSPAR Commission’s Quality Status 
Reports (2000, 2010) and Intermediate 
Assessment (2017), seek to inform such 
judgements. For the majority of national 
waters in the Northeast Atlantic, this 
is also the objective of the EU Marine 
Strategy Framework Directive and its 
Good Environmental Status (GES) goal. 
Thresholds for achieving GES in deeper 
waters have also been explored by 
Kazanidis et al. (2020). EBSAs may help 
focus actions to ensure GES.

Is there more to do?
The North East Atlantic regional 

EBSA workshop noted that many 
threatened and/or declining species and 
habitats in the region exhibit traits with 
little adaptation potential to threats 
associated with climate change (Johnson 
et al., 2018c). Climate change impacts and 
implications could eclipse the current 
EBSA criteria, and there have been 
calls to consider ‘climate resilience and 
refugia’ as an additional EBSA criterion 
(Johnson & Kenchington, 2019).

A strength of the EBSA process has 
been the synthesis of information at an 
ecosystem level that can be used by a 
diverse set of decision-makers. However, 
using regional EBSA workshop results 
requires education of stakeholders so 
that due regard of EBSA qualities can 
be taken appropriately by States and 
competent international organisations. 
An example of where this could be 

more transparent is in the context of the 
International Seabed Authority (ISA) and 
the Lost City hydrothermal vent field 
(Johnson, 2019). The Northwest Atlantic 
regional EBSA workshop described a 
linear EBSA capturing hydrothermal vent 
fields along the Mid-Atlantic Ridge. This 
EBSA includes the Lost City vent field 
and the confirmed active Broken Spur 
and Trans-Atlantic Geotransverse (TAG) 
vents. The ISA subsequently (February 
2018) entered into a 15-year contract for 
exploration for polymetallic sulphides 
with the Government of Poland, its area 
coincident with the Hydrothermal Vent 
Fields EBSA. Each ISA contractor is 
required to submit an annual report on 
its programme of activities and the ISA 
is developing a Regional Environmental 
Management Plan for the Mid-Atlantic 
Ridge, but it is difficult to ascertain yet 
whether or not the EBSA has informed 
management considerations.

CONCLUSIONS

The EBSA process is widely regarded 
as an important and successful CBD 
initiative facilitating significant buy-
in from Parties (CBD, 2021b). This 
detailed review of the North Atlantic 
EBSAs has shown unexpected benefits, 
inherent shortfalls and the potential for 
complementarity amongst similar ABMT 
implementation processes.

Unexpected benefits
The EBSA process facilitates 

scientific collaboration and information-
sharing at national, sub-regional and 
regional levels. In doing so it provides 
an opportunity to access and integrate 
new data. For example, the Northwest 
Atlantic regional EBSA workshop was 
the first to use seabird tracking data alone 
to recognise and describe an important 
area for seabird foraging. Seabirds are 
long-lived and slow to reproduce, and 



JOHNSON & BARRIO FROJÁN: EBSAs IN THE NORTH ATLANTIC 501

they are particularly vulnerable to by-
catch by fisheries. Marine Important Bird 
and Biodiversity Areas (IBAs) have been 
described using standardised procedures 
initially based on information from 
the Tracking Ocean Wanderers, the 
IUCN Red List, and Seabird Foraging 
Range databases. How compatible this 
information is with the EBSA process, 
including a need for appropriate 
contextual and meta-information, was a 
major point of discussion at the Northwest 
Atlantic regional EBSA workshop. The 
upshot was successful identification of 
the Seabird Foraging Zone in the South 
Labrador Sea EBSA that includes a core 
pelagic foraging and wintering area for 
three seabird species from 20 breeding 
colonies located on both sides of the 
ocean. Information provided by BirdLife 
International to the Northwest Atlantic 
regional EBSA workshop was taken up 
again at the Northeast Atlantic regional 
EBSA workshop. Tracking data of North 
Atlantic breeding seabird populations 
and of southern hemisphere migrant 
species defined a persistent usage hotspot 
that coincided with the subpolar frontal 
zone. Enhanced primary production 
present in this zone is linked to the role 
of fronts and eddies promoting high 
surface productivity. This phenomenon 
underpinned the description of the 
North-Atlantic Current and Mid-Atlantic 
Sub-Polar Frontal System EBSA, with 
its high intensity of foraging activity 
evidenced by tracking data collected 
not only for seabirds but also whales, 
sea turtles, tunas and sharks. BirdLife 
International have used this information 
to promote a candidate High Seas MPA, 
to be part of the OSPAR MPA Network 
in the Northeast Atlantic (Davies et al., 
2021).

Inherent shortfalls
Despite efforts to ensure consistency, 

such as using the same technical teams for 

all regional EBSA workshops, decision-
making during the EBSA description 
process across successive workshops is 
an iterative exercise. Each region has its 
own nuance - partly driven by expert 
and data availability - and challenges 
are addressed according to precedent, 
wherever possible, or pragmatically 
opting for the least-objectionable solution 
for all participants. Also, the priorities 
of individual States and their other 
vested interests vary between regions. 
Participating experts are invited based 
on nominations by CBD National Focal 
Points. Inevitably, this means that some 
important elements may be missed, as not 
all States nominate a representative with 
the appropriate expertise. Moreover, 
some invited experts are unable to attend 
(or opt not to attend) regional EBSA 
workshops, depriving the workshop 
of their expertise and rendering their 
respective national waters off limits to 
the EBSA process. As a result, ecosystem 
attributes or features that straddle 
jurisdictional boundaries of absent States 
cannot be described as a whole.

Another important issue is the 
geographic scope of each regional EBSA 
workshop. The boundary for each 
workshop is considered and agreed 
collectively by workshop participants 
after an assessment of available evidence, 
whilst also taking into consideration 
the extent of adjacent regional EBSA 
workshops and limitations of expertise 
or jurisdiction. Limited geographical 
overlap with adjacent regional EBSA 
workshops can be justified if new 
information is available in the area of 
overlap, the absence of which during 
the earlier workshop prevented the 
description of known attributes (e.g., the 
Tropic Seamount EBSA, not described 
by the Southeast Atlantic regional EBSA 
workshop, yet described by the Northeast 
Atlantic regional EBSA workshop, the 
scope of which was extended southwards 
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explicitly for the purpose, given the newly 
available evidence (Ramiro-Sánchez et 
al., 2019)). However, the overlapping of 
regional EBSA workshop extents is not 
without consequence, as the absence 
of representation from stakeholders 
or States whose interests are within or 
adjacent to the area of overlap may have 
cause to object.

For the North Atlantic, primarily 
focusing on ABNJ, ecological connections 
between ABNJ and national waters do 
not feature prominently. Again, this can 
be explained by the legitimate desire of 
invited experts to exclude their State’s 
national waters from consideration by 
the EBSA process. This can lead to the 
recognition in principle of important 
ecological attributes and features that 
straddle (thus, connect) national and 
international waters, but which can only 
be described as truncated features in 
ABNJ (compromising their integrity as 
EBSAs), or cannot described at all for 
political, rather than scientific reasons.

Potential for complementary approaches at a 
global scale
As already noted, marine IBAs have 

been instrumental in the provision of 
evidence (seabird tracking data) to 
support EBSA descriptions, exemplifying 
the complementarity and potential for 
integration of different processes with 
the EBSA process. Based on this example, 
experts in marine mammal ecology have 
devised equivalent Important Marine 
Mammal Areas (IMMAs; Corrigan et al., 
2014). The intention of the IMMA process 
is to collate available information on 
marine mammal populations and their 
spatial ecology to delineate areas that are 
important to them. To date, the IMMA 
process has also adopted a regional 
approach to its implementation, with 
most progress being made in the southern 
hemisphere (Notarbartolo di Sciara & 
Hoyt, 2020; Marine Mammal Protected 

Area Task Force IMMA E-Atlas12). Despite 
this early geographical bias, marine 
mammal data not yet incorporated into 
IMMAs in the northern hemisphere were 
included in the description of several 
EBSAs in the Northeast Atlantic (e.g., 
Gulf of Cadiz EBSA and Madeira-Tore 
EBSA; CBD, 2019a). Other similar taxon-
specific data collation initiatives are also 
in development, such as Important Sea 
Turtle Areas and Important Shark and 
Ray Areas, by their respective expert 
communities.

To provide balance and smooth out 
inherent limitations of a hitherto regional 
approach, a complementary thematic 
approach to describing EBSAs, focusing 
on specific EBSA criteria or on specific 
features, such as seamounts or vent 
fields, could be introduced, particularly 
for ABNJ. The details behind such an 
evolution of approach have yet to be 
worked out and negotiated, and will 
require consent from the CBD COP before 
they can progress to implementation.
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ABSTRACT
The biogeographic region known as European Macaronesia comprises the archipelagos 

of the Azores, Canary Islands and Madeira in the Atlantic Ocean. The collective exclusive 
economic zones surrounding the archipelagos is a vast area of approximately two million 
km2. The Directive 2014/89/EU of the European Union (EU) obliged EU Member States, 
including their archipelagos, to pursue sustainable use of their waters through Marine 
Spatial Planning (MSP). Planning the large marine areas of the Macaronesia is not an easy 
endeavour, particularly when establishing the domestic frameworks for MSP implies 
sharing of competences among national and subnational authorities and is dependent 
on inter-departmental collaboration. Furthermore, the complexity of MSP arrangements, 
including legislation, governance, planning processes and documentation, is a barrier 
to coherent regional MSP and the application of the ecosystem approach, due to a lack 
of understanding across borders. This paper reviews and synthetises the national and 
subnational frameworks for MSP in the Macaronesian archipelagos. It also compares the 
principles guiding MSP in each archipelago to determine the coherence across the region, 
with the aim of outlining the basis for transboundary cooperation in the European 
Macaronesia.

RESUMO
A Região Biogeográfica conhecida como Macaronésia Europeia inclui os 

arquipélagos dos Açores, Ilhas Canárias e Madeira, no Oceano Atlântico. O conjunto das 
Zonas Económicas Exclusivas em torno dos arquipélagos constitui uma vasta área de 
aproximadamente dois milhões de quilómetros quadrados. A Diretiva 2014/89/EU da 
União Europeia (UE) exige que os Estados Membros, incluindo os seus arquipélagos, 
procurem o uso sustentável das suas águas, através do Ordenamento do Espaço Marítimo 
(OEM). O planeamento das grandes áreas marinhas da Macaronésia não é uma tarefa fácil, 
particularmente quando o estabelecimento de quadros nacionais para o OEM implica a 
partilha de competências entre autoridades nacionais e subnacionais e está dependente 
da colaboração interdepartamental. Além disso, a complexidade das disposições do 
OEM, incluindo legislação, governação, processos de planeamento e documentação, é 
um obstáculo à coerência do OEM regional e à aplicação da abordagem dos ecossistemas, 
devido a uma falta de compreensão além-fronteiras. Este artigo analisa e sintetiza os 
quadros nacionais e subnacionais para o OEM nos arquipélagos Macaronésicos. Também 
compara os princípios que orientam o OEM em cada arquipélago para determinar 
a coerência em toda a região, com o objetivo de delinear a base para a cooperação 
transfronteiriça na Macaronésia Europeia.

INTRODUCTION

Marine/Maritime Spatial Planning 
(MSP) has become, within the 

last decade, the approach utilised by 

many coastal states for the planning and 
management of their marine waters. The 
increasing use of marine space for multiple 
activities, such as fisheries, shipping, 
tourism, environmental conservation, 
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aquaculture, renewable energy and oil 
and gas, among others, is exceeding the 
capacity of certain marine areas to meet 
all sectoral demands simultaneously. 
The United Nations Convention on the 
Law of the Sea1 (UNCLOS) establishes 
the obligation to protect and preserve the 
marine environment worldwide (Pyć, 
2019). However, access to marine spaces 
is not usually restricted, which may lead 
to multiple pressures, overuse of marine 
resources, and conflicts among users 
(Friess & Grémaud-Colombier, 2019). It 
is in this context that MSP emerges as 
an iterative process for organising the 
use of maritime space (Ehler & Douvere, 
2009). MSP is about managing human 
activities at sea to achieve environmental, 
economic, and social objectives, while 
reducing conflicts (Ehler et al., 2019) and 
providing opportunities for coexistence 
and synergies among users.

MSP as an important tool for ocean 
governance has been recognised by 
several international agreements and 
organisations. The Convention on 
Biological Diversity (CBD) states that 
MSP is a “participatory tool to facilitate 
the application of the ecosystem 
approach, expedite progress towards 
achieving the Aichi Biodiversity Targets 
(…)” (CBD, 2016). The Intergovernmental 
Oceanographic Commission of the 
United Nations Educational, Scientific 
and Cultural Organization (IOC-
UNESCO) together with the Directorate 
General for Maritime Affairs and 
Fisheries of the European Commission 
(DG MARE) have, in 2017, jointly 
adopted a Roadmap to accelerate MSP 
processes worldwide, with the intention 
to support the implementation of the 2030 
Agenda for Sustainable Development, 
and particularly the Sustainable 

1  United Nations Convention on the Law of the Sea 
(https://www.un.org/Depts/los/convention_agreements/

 texts/unclos/unclos_e.pdf).

Development Goal (SDG) 14, devoted to 
the conservation and sustainable use of 
the oceans and marine resources (EC & 
IOC-UNESCO, 2017). The IOC-UNESCO 
has also played an important role 
internationally by developing guidelines 
and organising fora around MSP.

The European Union (EU) has 
been at the forefront of advancing MSP 
in Europe. The EU adopted a legally 
binding framework in 2014 to bring MSP 
to all its marine waters. The Directive 
2014/89/EU2 (MSP Directive) outlines the 
obligation, for the 22 coastal EU Member 
States, to deliver marine spatial plans 
by 31st March 2021. The MSP Directive 
aims to promote the growth of maritime 
economies through the sustainable use of 
marine resources (EU, 2014). EU Member 
States were required to transpose the 
Directive into their domestic context by 
2016, with the possibility to shape and 
adapt the policy to their specific needs. 
Therefore, each country has developed 
its MSP framework differently, built 
either on existing national policies and 
institutions or including new governance 
arrangements, such as new legislation or 
institutional structures.

The EU MSP Directive sets out some 
minimum common requirements that 
Member States must satisfy (Friess 
& Grémaud-Colombier, 2019). One 
of the basic requisites is ensuring 
transboundary cooperation between 
Member States through coherent and 
coordinated planning across the marine 
regions (EU, 2014). The EU supports 
such endeavours through different 
actions, such as funding multinational 
MSP projects like the Macaronesian 
Maritime Spatial Planning (MarSP) 
project. Macaronesia is actually one of 
the marine subregions identified in the 
Atlantic Ocean under the Marine Strategy 

2 Directive 2014/89/EU (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32014L0089).
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Framework Directive (MSFD)3. This 
biogeographic region is composed by 
the archipelagos of Azores and Madeira 
(Portugal) and the Canary Islands (Spain). 
Transboundary cooperation in MSP faces 
numerous barriers, such as differences in 
legal systems, policies and plans, access 
to data, planning culture, language, 
and political will. Understanding MSP 
systems is a necessary first step to 
achieving coherent planning across the 
marine region, ensuring application of 
the ecosystem approach in planning.

This paper aims to provide an 
understanding of MSP in the regions of 
Azores, Canary Islands and Madeira. 
This will be done through a review 
and synthesis of the MSP frameworks 
established, both at the national and 
regional levels, and the principles guiding 
the MSP process in each archipelago. The 
review is intended to outline the basis 
for transboundary cooperation in the 
European Macaronesia.

EUROPEAN MACARONESIA

Macaronesia comprises the 
four archipelagos in the Northeast 
Atlantic Ocean within the so-called 
biogeographical province. These are the 
three European archipelagos (Azores, 
Canary Islands and Madeira), referred 
to as European Macaronesia, but also the 
archipelago of Cape Verde in Africa. The 
archipelagos share a volcanic origin and 
similar geomorphology, flora, fauna and 
climate (Rodríguez-Mateos et al., 2019). 
From the Greek makarios (blissful) and 
nessos (islands) (Fernández-Palacios et al., 
2011), Macaronesia represents one of the 
most prominent biodiversity hotspots in 
Europe. The region has a high level of 
endemism, with more than 5,600 endemic 
species identified (Madruga et al., 2016).

3 Directive 2008/56/EC (https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32008L0056).

The three European archipelagos 
constitute autonomous regions. They are 
political-administrative units endowed 
with political power in their respective 
countries (Rodríguez-Mateos et al., 
2019). Additionally, they are given the 
status of Outermost Regions due to 
their characteristics, such as remoteness, 
insularity, small surface area, and 
economic dependency (MAC, 2014). 
This designation is intended to offset 
these constraints, promoting regional 
development (European Parliament, 
2020). Macaronesia relies heavily on the 
services sector, particularly tourism. 
The economies of the archipelagos 
are strongly linked to the marine 
environment, with most of the economic 
activities relying on the sea (Greenhill, 
2018). The regions also have lower Gross 
Domestic Products (GDPs) per capita 
and higher unemployment rates (except 
for the Azores), comparative to their 
respective countries (EC, 2021a, b).

Macaronesian islands have small 
terrestrial surfaces and vast surrounding 
maritime waters. The jurisdictions over 
maritime spaces are extended from their 
Exclusive Economic Zones (EEZ) to the 
outer edges of the Extended Continental 
Shelf (ECS) and account for a total surface 
of more than 4,000,000 km2. Undertaking 
MSP in Azores, Canary Islands and 
Madeira implies planning and managing 
maritime spaces of around 950,000; 
450,000; and 450,000 km2, respectively, a 
total of nearly 2 million km2 (Calado et al., 
2019).

METHODOLOGY

The analysis is performed in two 
stages. First, the general characteristics 
of the MSP frameworks are reviewed at 
the national level in Portugal and Spain, 
and at the regional (subnational) level 
in the Azores, Canaries and Madeira. 
This analysis covers several core aspects 
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of the MSP systems in place, including 
legislation, responsible authority, 
governance, planning units, current status 
and prepared documents. The sharing of 
MSP competences between the national 
and regional levels of government 
explains the need to review both contexts. 
The contents in each of the geographical 
contexts will vary according to whether 
there is greater or lesser autonomy held by 
the region. This desktop literature review 
included policy documents, scientific and 
grey literature. Most policy documents 
reviewed are available in the MSP websites 
of the respective agencies shown in Table 
1. Secondly, a comparative analysis is 
performed regarding the principles 
guiding MSP in the three archipelagos, as 
an indicator to determine the coherence of 
the processes undertaken in Macaronesia. 
This highlights the commonalities for 
transboundary cooperation and the 
ecosystem approach in MSP.

RESULTS

MSP frameworks at the national and 
subnational levels

Portugal
Prior to the EU MSP  Directive, the 

Portuguese Government launched a 
national MSP plan in 2008. Despite 
the initial intentions, this plan was not 
approved and remained as a document 
to inform future MSP. The second and 
definitive attempt came in 2014, when 
Law n.º 17/20144, of 10 April, set the basis 
for planning and management of the 
Portuguese national maritime space (Lei 
de Bases do Ordenamento e Gestão do Espaço 
Marítimo Nacional, in Portuguese). In 2015, 
Decree-Law n.º 38/20155, of 12 March, 

4 Law n.º 17/2014, of 10 April (https://dre.pt/web/
guest/legislacao-consolidada/-/lc/73199087/view?p_p_
state=maximized).

5 Decree-Law n.º 38/2015, of 12 March (https://
dre.pt/home/-/dre/66727183/details/maximized?p_
auth=OpSPQzt9).

developed the provisions set by Law n.º 
17/2014, of 10 April, while transposing the 
EU MSP Directive into Portuguese law. 
Two main policy instruments compose 
MSP in Portugal (Giret et al., 2019):

◦ Situation Plan (Plano de Situação do 
Ordenamento do Espaço Marítimo 
Nacional or PSOEM): Identifies the 
temporal and spatial distribution 
of current and potential maritime 
uses and activities, as well as 
areas for marine environment 
protection. PSOEM is the main 
MSP instrument and covers the 
whole Portuguese maritime 
space. The Plan is divided in 
four marine subregions or 
subdivisions (mainland Portugal, 
Azores, Madeira, and the ECS). 
Plans are reviewed every five 
years after adoption.

◦ Allocation Plans (Plano de Afetação): 
These aim to allocate private 
maritime uses in areas not 
previously considered by the 
situation plan. These plans are 
an instrument to grant flexibility 
to the process, allowing activities 
to be assigned later on by public 
or private initiative. Allocation 

TABLE 1. MSP websites for the European 
Macaronesia

Portugal

PSOEM https://www.psoem.pt/

Geoportal https://www.psoem.pt/geoportal_psoem/

Azores

OEMA https://sigmar-old.azores.gov.pt/Default.
aspx

Geoportal https://sigmar.dram.azores.gov.pt/#/
viewer/openlayers/psoema_geral

Spain

MSP

https://www.miteco.gob.es/es/costas/
temas/proteccion-medio-marino/

ordenacion-del-espacio-maritimo/

Geoportal http://infomar.cedex.es/
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plans are integrated into the 
Situation Plan once approved by 
the Council of Ministers.

Order n.º 11494/20156, of 14 October, 
launched the development of PSOEM 
and designated the competent authorities 
for the Portuguese MSP system, which 
includes several institutions at the national 
and subnational levels. The Directorate-
General for Natural Resources, Safety 
and Maritime Services (Direção-Geral de 
Recursos Naturais, Segurança e Serviços 
Marítimos or DGRM) coordinates the 
process at the national level and develops 
the parts of the PSOEM corresponding 
to mainland Portugal and the ECS. The 
Regional Directorate of Spatial Planning 
and Environment (Direção Regional do 
Ordenamento do Território e Ambiente or 
DROTA) of the Regional Government of 
Madeira; and the Regional Directorate 
for Sea Affairs (Direção Regional dos 
Assuntos do Mar or DRAM) of the 
Regional Government of the Azores are 
responsible for the development of the 
PSOEM for their respective archipelagos 
(Giret et al., 2019). The Advisory 
Commission of the PSOEM was also 
established by Order n.º 11494/2015, of 
14 October. It supports and monitors the 
development of PSOEM by promoting 
balance of multisectoral interests. The 
commission for the Portuguese maritime 
space (excluding the Azores and Madeira 
subregions) is chaired by the Directorate-
General for Maritime Policy (Direção-
Geral de Política do Mar or DGPM).

The PSOEM consists of several 
documents or volumes. Four of them 
(Volumes I, II, V and VI) are common to 
all marine subregions in Portugal while 
two (Volumes III and IV) are operational 
documents specific to each of the four 
Portuguese marine subregions. Volumes 
I and II were jointly prepared by DGRM, 

6 Order n.º 11494/2015, of 14 October (https://dre.pt/
home/-/dre/70684019/details/maximized).

DROTA and DRAM. Resolution of the 
Council of Ministers 203-A/20197, of 30 
December, approved the PSOEM for the 
subregions of mainland Portugal, ECS and 
Madeira in December 2019. The Situation 
Plan corresponding to the Azores 
subregion is being finalised (OEMA, 
2021). The contents of the volumes of the 
PSOEM common to the four Portuguese 
marine subregions are described in Table 2.

Azores
Regional Regulatory Decree n.º 

4/2015/A8, of 20 February, establishes 
that the development of the Situation Plan 
for the maritime space contiguous to the 
Azores (commonly referred as Plano de 
Situação para o Ordenamento do Espaço 
Marítimo dos Açores or PSOEMA) is the 
responsibility of the Regional Directorate 
for Sea Affairs (DRAM), on behalf of the 
Regional Secretariat of the Sea, Science 
and Technology (nowadays named as 
the Regional Secretariat of the Sea and 
Fisheries). PSOEMA comprises the 
maritime area from the baselines to the 
outer limit of the EEZ and the continental 
shelf up to 200 nautical miles. PSOEMA 
has the operational documents specific to 
the Azores marine subregion (Volumes 
III and IV), which are being developed by 
DRAM (Governo dos Açores, 2019) and 
are described in Table 3.

Government Council Resolution 
n.º 47/20178, of 26 May, created the 
Interdepartmental Commission for 
Sea Affairs of the Azores (Comissão 
Interdepartamental para  os Assuntos do 
Mar dos Açores or CIAMA), which is the 
consultative commission to follow-up 
and assess the development of PSOEMA 

7 Resolution of the Council of Ministers n.º 203-
A/2019, of 30 December (https://dre.pt/home/-/
dre/127659203/details/maximized).

8 Government Council Resolution n.º 47/2017, of 
26 May (https://jo.azores.gov.pt/#/ato/d2a3cf21-490d-
4b98-9e02-d3d635163760).
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(Governo dos Açores, 2019). CIAMA is 
chaired by the Regional Secretary of the Sea, 
Science and Technology . It is composed of 
eight permanent members of the regional 
organisations shown in Table 4.

Other representatives of the regional 
administration, public and private 
entities, non governmental organizations 
(NGOs), etc., may be invited to participate 
in CIAMA. Some invited entities can 

also join the commission, namely: the 
Regional Directorate for Transport; 
the Regional Directorate for Culture; 
the Regional Directorate for Sport; the 
Maritime Department of the Azores 
(National Maritime Authority); and 
Portos dos Açores S.A. The commission 
has also deliberated that the development 
of PSOEMA will be supported by seven 
thematic working groups, namely: 
living marine resources (fisheries 
and aquaculture); non-living marine 
resources (marine mineral resources 
and energy resources); environment and 

TABLE 2. Documents of the PSOEM applicable to all Portuguese marine subregions (based on 
República Portuguesa, 2019a, b, c, d).

Volume Description of contents

I. Framework, structure, 
and dynamics

Presents the common framework and structure of MSP in Portugal. This includes the 
description of the Portuguese seas, MSP policy, international agreements, and EU directives 
applicable to the maritime space, and maritime jurisdictions. It also provides the frame, 
principles, methodology, development, and management characteristics of the Situation Plan. 
The volume also specifies indications about the dynamics, monitoring and governance of plans.

II. General 
methodology: Spatial 
distribution of 
easements, uses and 
activities

Contains the common methodology to allocate uses and activities in Portuguese waters. The 
methodology promotes the coexistence and multi-use of activities. The volume also describes the 
requirements and typologies of geographic information and associated infrastructure, together 
with the identification of strategic policy and management documents applying to the national 
maritime space.

V. Environmental 
report: Strategic 
Environmental 
Assessment

The Strategic Environmental Assessment (SEA) related to the preparation of the Situation Plan. 
It comprises the objectives, methodology, subject, decision-making critical factors and scenario 
of the SEA. It also focuses on the analysis and strategic assessment of each marine region in 
Portugal and provides monitoring and governance guidelines.

VI. Non-technical 
summary of the 
environmental report

A summary document of the environmental report to facilitate public dissemination. It uses 
simple language that allows the general public to obtain knowledge about the risks and 
opportunities associated with the implementation of the Situation Plan.

TABLE 3. Documents of the Situation Plan for 
the maritime space contiguous to the Azores 
(based on Governo dos Açores, 2019).

Volume Description of contents

III. Spatial 
distribution of 
easements, uses 
and activities

Identifies existing and potential 
uses and activities, including 
details about each activity 
with maps and examples of 
good practices. It also includes 
the applicable constraints, 
administrative easements and 
restrictions of public utility, while 
also taking into consideration 
sector-sector interactions and 
land-sea interactions (conflicts 
and synergies), as well as 
environmental impacts.

IV. Report of 
characterisation 
of the maritime 
space

Presents the biophysical features 
and ecological characteristics of 
the region, its ecosystems, habitats 
and species, which condition 
the development of maritime 
activities.

TABLE 4. Composition of the Interdepartmental 
Commission for Sea Affairs of the Azores 
(CIAMA) (based on CIAMA, 2018).

Departments represented in CIAMA

Regional Directorate of Investment and Competitiveness 
Support

Regional Directorate of Fisheries

Regional Directorate of Sea Affairs

Regional Directorate of Science and Technology

Regional Directorate of the Environment

Regional Directorate of Tourism

Regional Directorate of European Affairs

Civil Protection and Fire-fighters of the Azores
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conservation; research, technology and 
knowledge transfer; tourism, recreation, 
sport and culture; ports, navigation and 
transport; safety, defence, surveillance 
and civil protection (CIAMA, 2018).

Madeira
The Order 11494/2015, of 14 October, 

established that the Regional Directorate 
for Spatial Planning and Environment 
(Direção Regional do Ordenamento do 
Território e Ambiente or DROTA) of the 
Regional Secretariat of Environment and 
Natural Resources of the Government of 
Madeira has the competence to develop 
the Situation Plan for the maritime space 
contiguous to the archipelago of Madeira. 
This comprises from the baselines to 
the outer limit of the continental shelf 
up to 200 nautical miles. The Situation 
Plan for the Madeira region (volumes 
III and IV) were published in December 
2019. The development of the plan has 
been elaborated in close cooperation 
with national authorities and within a 
similar timeline of the rest of the PSOEM 
(with the exception of the Azores 
plan). The contents of these documents 
corresponding to the plan for Madeira 
are described in Table 5.

An advisory commission was 
established to support and follow up the 
development of the Situation Plan for 
the Madeira subregion. This commission 
is composed by national and regional 

public entities with responsibility for 
maritime affairs, environment, nature 
conservation, and maritime uses and 
activities. The commission is comprised 
of a representative of 17 organisations 
(CC-Madeira, 2018), as shown in Table 6.

Five thematic working groups were 
also established within the advisory 
commission of Madeira to advance 
the Situation Plan: defence, security 
and navigation; nature conservation, 
tourism and recreation; scientific 
research and emergent uses; and regional 
development. The working groups had 
four meetings coordinated by DROTA 
(República Portuguesa, 2019a).

Spain
The EU MSP Directive was transposed 

into Spanish law by Royal Decree 
363/20179, of 8 April. The Royal Decree 
established the General Directorate for 
the Sustainability of the Coast and the 
Sea (Dirección General de Sostenibilidad 
de la Costa y del Mar) from the Ministry 
for the Ecological Transition (Ministerio 
para la Transición Ecológica or MITECO, 
nowadays named as Ministerio para la 
Transición Ecológica y el Reto Demográfico 
or MITERD) as the competent authority 
for MSP for all marine waters under 

9  Royal Decree 363/2017, of 8 April (https://www.boe.
es/diario_boe/txt.php?id=BOE-A-2017-3950).

TABLE 5. Volumes of the Situation Plan of Madeira (authors, based on República Portuguesa, 2019e, f).

Volume Description of contents

III. Spatial distribution 
of easements, uses and 
activities

Identifies the spatial planning instruments, programmes and plans having an impact on the 
maritime space, including protected areas management plans, and strategic and financial 
instruments. The spatial distribution of private uses and activities is presented, outlining the 
general information of the activity and large scale mapping representing existing and potential 
areas. Some activities are not mapped because they either are present throughout the entire 
maritime space or may be defined by allocation plans in a later stage (e.g. biotechnology 
potential areas). Also presented are examples of good practice in the use and management of the 
maritime space and compatibility aspects with other uses, activities or easements to encourage 
Multi-Use (MU) of the maritime space.

IV. Report of 
characterisation of the 
maritime space

This document presents the characterization of the Madeira marine region on the basis of the 
marine strategy. The characterisation comprises the physical and chemical aspects, biodiversity, 
nature conservation areas and the main pressures and impacts. It also includes a characterisation 
of economic activities at sea.
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Spanish jurisdiction. One plan will be 
developed for each of the five marine 
subregions (demarcaciones marinas in 
Spanish) established by Law 41/201010, 
of 29 December, for the protection of 
the marine environment. The marine 
subregions are: North Atlantic, Levantine-
Balearic, Alborán Sea and Strait of 
Gibraltar, South Atlantic, and Canary 
Islands. Spanish authorities proposed to 
review the plans every six years.

MSP in Spain is particularly linked to 
the marine strategies. A working group 
on MSP (Grupo de Trabajo de Ordenación 
del Espacio Marítimo or GT-OEM) was 
created in 2017 within the existing Inter-
Ministerial Commission on Marine 
Strategies (Comisión Interministerial 
de Estrategias Marinas or CIEM) to 
coordinate the drafting of Spanish 
MSP plans (MITECO, 2019), including 

10 Law 41/2010, of 29 December (https://www.boe.es/
buscar/act.php?id=BOE-A-2010-20050).

the one for the Canary Islands. GT-
OEM is composed of the government 
departments shown in Table 7.

The plans have been developed 
through several technical reports common 
to all marine subregions. A draft plan was 
completed in 2020, initiating the Strategic 
Environmental Assessment (SEA). This 
led to the development of the inventories 
of current and future activities and uses 
in each subregion (MITERD, 2021). The 
documents have been elaborated in 
coordination with the coastal regional 
governments, particularly with the 
regional departments with competences 
on marine resources and uses.

Canary Islands
The inventory of current and future 

uses and activities of the marine subregion 
of the Canary Islands was published in 
2020. The contents of the document are 
described in Table 8. The final draft, with 
its corresponding strategic environmental 
study, is expected to be presented for a 
final public consultation in 2021. A royal 
decree would approve all Spanish MSP 
plans afterwards (MITERD, 2021).

The Monitoring Committee of the 
marine subregion of Canarias (Comité 
de seguimiento de la Demarcación Marina 
Canaria), which was created for the 
implementation of marine strategies, 
is also being used as a consultative 
committee to follow up the development 
of the plan for the Canarian marine 
subregion. The Committee is coordinated 
by the General Director of Sustainability 
of the Coast and Sea and the Technical 
Director of the Sea Protection Division. 
The composition of the monitoring 
committee includes one representative 
of each Coastal Service of the Canarian 
provinces (Santa Cruz de Tenerife 
and Las Palmas de Gran Canaria) and 
two representatives from the regional 
government of the Canary Islands 
(Gobierno de España, 2014).

TABLE 6. Composition of the advisory 
commission of the Situation Plan for the 
Madeira marine subregion (based on CC-
Madeira, 2018).

Departments

General Directorate of Natural Resources, Safety and 
Maritime Services (DGRM)
National Maritime Authority
Ministry of the Environment
Ministry of Energy
Association of Municipalities of Madeira
Regional Directorate of Forests and Nature Conservation
Regional Directorate of Fisheries
Regional Directorate of Economy and Transports
Regional Directorate of Tourism
Regional Directorate of Culture
Regional Directorate of Parliament Affairs and External 
Cooperation
Regional Directorate of Innovation and Entrepreneurship
Regional Directorate of Youth and Sports
Port Administration of Madeira
Oceanic Observatory of Madeira
Regional Agency of Energy and Environment of Madeira
Association of Industry and Commerce of Funchal – 
Chamber of Commerce and Industry of Madeira
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Comparative analysis of MSP principles
MSP is guided by a set of principles 

that determine the nature of the planning 
process and indicates its desired results 
(Elher & Douvere, 2009). Principles are 
the foundation to formulating an overall 
vision, more concrete goals, objectives, 
and management targets (HELCOM, 

2009), which are key initial components 
in every marine spatial plan. In 2007, the 
Baltic Sea countries agreed to develop 
common MSP principles based on the 
ecosystem approach, with the aim of 
ensuring the protection and sustainable 
use of the sea (HELCOM, 2007). Ten 
principles were adopted in 2010 to achieve 
better coherence in the development 
of MSP systems across the Baltic Sea 
Region (HELCOM & VASAB, 2010). The 
Baltic Sea is an example of how common 
MSP principles are useful for coherent 
planning at the sea basin level. In the case 
of Portugal and Spain, both countries 
have set principles to guide the national 
and subnational MSP efforts. The Azores 
has also developed principles that apply 
to its regional context. The MSP principles 
applicable to each region are listed, 
aligned and generalised in Table 9.

The alignment of MSP principles 
shows that four of the principles 
(ecosystem-based approach, adaptive 

TABLE 7. Composition of the Spanish MSP working group (GT-OEM) (based on MITECO, 2019).

Department Corresponding Ministry

General Directorate of Sustainability of the Coast and Sea (and its 
three general sub-directorates) MITECO

General Directorate of Energy Policy and Mines MITECO
Spanish Office for Climate Change MITECO
General Directorate of Biodiversity and Environmental Quality MITECO
General Sub-Directorate of Heritage Protection Ministry of Culture and Sport
General Directorate of Fisheries Resources Ministry of Agriculture, Fisheries and Food
General Directorate of Fisheries and Aquaculture Planning Ministry of Agriculture, Fisheries and Food
Ports of the State Ministry of Development
Merchant Navy Ministry of Development
Centre of Coastal and Port Studies (CEDEX) Ministry of Development
Division of Planning of the Navy Ministry of Defence
Spanish Institute of Oceanography (IEO) Ministry of Science, Innovation and Universities
Higher Council for Scientific Research (CSIC) Ministry of Science, Innovation and Universities
Research State Agency Ministry of Science, Innovation and Universities

General Directorate of Internal Market Coordination and EU Policies Ministry of External Affairs, European Union and 
Cooperation

State Secretary of Tourism Ministry of Industry, Commerce and Tourism
Technical General Secretary Ministry of Industry, Commerce and Tourism

Division of Health Quality Waters Ministry of Health, Consumption and Social 
Welfare

National Security Department Ministry of Presidency

TABLE 8. Contents of the draft plan of the 
Canary Islands marine subregion (based on 
CEDEX, 2020).

Document Description of contents

Sectors, 
uses and 
activities in 
the Canarian 
marine 
subregion for 
Marine Spatial 
Planning

Describes the current status and 
spatial distribution of maritime uses 
and activities, differentiating between 
mostly private maritime sectors 
and cross-cutting issues of general 
interest. It gives an approximation 
to interactions among uses as a way 
to identify synergies and conflicts. 
It also presents the potential and 
future spatial distribution of maritime 
sectors. Finally, it also comprises 
management considerations, 
concerning limitations for uses and 
areas with high use demand.
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management, sustainable development 
and public participation) are common 
to all regions. Another seven guiding 
principles are shared at least by two of 
the regions, while nine others are only 
considered by one of the regions (see 
Figure 1).

DISCUSSION AND CONCLUSIONS

The marine spatial plans of the 
European Macaronesia are at different 
stages of the planning process. While the 

Madeira plan was approved at the end of 
2019, similarly to the plans corresponding 
to mainland Portugal and the ECS, the 
Azorean plan has not yet been finalised. 
The plan for the Canary Islands is being 
developed together with the rest of the 
Spanish marine subregions. The plan is 
expected to go to public consultation in 
2021 before its final approval (MITERD, 
2021). Both the plans for Azores and the 
Canary Islands have therefore not met 
the deadline of March 2021 of the EU 
MSP Directive. These plans however are 

TABLE 9. Alignment and generalisation of MSP principles applicable to the Macaronesian 
archipelagos (based on Governo dos Açores, 2019; MITECO, 2019; República Portuguesa, 2019a).

Azores Canary Islands Madeira Generalisation

Ecosystem-based management Ecosystem-based 
management Ecosystem-based approach Ecosystem-based 

management

Adaptive management Adaptive management Adaptive management Adaptive management

Sustainable development Sustainable 
development

Enhancing economic 
activities Sustainable development

Public participation and 
stakeholder engagement

Stakeholder 
engagement

Participation and use of 
simple language Public participation

Sustainable use Better use of the 
environment

Sustainable use of the 
environment

Accessibility and use of a plain 
language

Access to, and update 
data and information Data accessibility

Coherence and science-based 
approach

Use of the best scientific 
information available Science-based

Integrated and 
multidisciplinary management Integrated management Integrated management

Precautionary approach Precautionary approach Precautionary approach

Cooperation and coordination Regional and cross-border 
cooperation and coordination

Cooperation and 
coordination

Improved governance Responsible governance Responsible governance

Intra and intergenerational 
responsibility

Inter-generational 
responsibility

Compatibility of uses Compatibility of uses

Ecological and fair 
transition

Ecological and fair 
transition

Enhanced sectors 
competitiveness Enhanced competitiveness

Economic 
diversification Economic diversification

Circular economy Circular economy

Inclusion of gender 
perspective Gender perspective

Pursuit of objectives of 
general interest

Pursuit of objectives of 
general interest

Subsidiarity Subsidiarity
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in the final stages of preparation and may 
be approved some time in 2021.

The delay in the development of the 
plan for the Azores subregion may be 
explained by its detachment from the 
rest of the process of the PSOEM. The 
government of the Azores has taken 
more autonomy in the development of 
its plan. The plan for Madeira, although 
coordinated by the regional government, 
has been developed in parallel and in 
close cooperation with the Portuguese 
national MSP process. The composition 
of the consultative commission of 
Madeira, where national authorities are 
present, is also an indication of this close 
national-subnational relationship. In the 
case of the Azores, the representatives 
of the commission are solely formed by 
regional entities. However, both Madeira 
and the Azores are autonomous in the 
development of their plans, since the 
MSP coordination lies within the regional 
governments. Spanish MSP is, to the 
contrary, a competence of the national 
government hosted by MITERD. Marine 
spatial plans have been jointly developed 
for the five marine subregions under the 
supervision of the MSP Working Group 
GT-OEM, which is composed of national 
authorities. Coordination mechanisms 
with coastal regions have been put 
in place, including within the MSP 
monitoring committees, which, in the 
case of the one for the Canary Islands, are 
hosted by representatives of the regional 
government and the provinces. Looking 
at the three MSP processes, we can say 
that the Portuguese archipelagos have 
had an autonomous process, with the 
Azores opting for greater autonomy and 
Madeira having co-management with the 
national authorities, while the process in 
the Canary Islands remains centralised 
within the national government with 
cooperation with regional government.

Portuguese and Spanish MSP also 
differ in the inception of policy. MSP 

in Portugal dates back to 2008, some 
years before the approval the EU MSP 
Directive in 2014. Even though this first 
MSP national effort did not succeed, 
it is indicative of Portugal’s strong 
interest to plan and manage its maritime 
space. Moreover, ocean policy receives 
greater attention in the Portuguese 
context, exemplified by the production 
of a National Ocean Strategy, the first 
version of which was approved in 2006. 
The Spanish policy arena has not been 
as proactive in developing ocean policy 
and mostly responds to EU policies 
in this regard. Spain transposed the 
MSP Directive in 2017 with the basic 
requirements established in the Directive. 
Additionally, the strong links between 
MSP and the MSFD in Spain may be 
interpreted as a way to facilitate these 
policies. Using common institutional 
structures allows for streamlining the 
processes and optimisation of resources.

Drawing from the experiences of 
the Baltic Sea, a sea basin with a long-
established and much advanced cross-
border cooperation in MSP, we can 
appreciate the importance of having 
common principles for MSP to ensure 
the ecosystem approach. Comparing the 
principles applicable to three regions of 
the European Macaronesia, we see that 
there is much in common. The framework 
of the EU MSP Directive, the use of MSP 
guidelines and the exchanges between 
countries in MSP projects and fora, are 
all important factors contributing to the 
close alignment of planning principles. 
Determining common principles at 
the sea basin level would not be such a 
difficult task and it would be an important 
step in advancing transboundary MSP in 
the European Macaronesia.

However, in undertaking the 
ecosystem approach, it would be 
necessary to extend the cross-border 
cooperation for the whole biogeographic 
region, including Cape Verde. Although 
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the EU MSP Directive encourages Member 
States to cooperate with third countries 
in common marine regions, this effort 
has not advanced much. Still, the nature 
of MSP, as an iterative process, gives 
the opportunity to address cooperation 
with the neighbouring African countries 
within and adjacent to Macaronesia. 
Strengthening cross-border cooperation 
can certainly benefit the shared marine 
environment and boost the development 
of Blue Economies, contributing to 
overcoming the challenges faced by the 
remote small islands of the Macaronesia. 
There is a sea of opportunity for these 
large ocean regions.
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ABSTRACT
Marine and coastal ecosystems deliver numerous goods and services that affect 

human well-being. Human activities, however, exert pressure on these ecosystems 
and their ability to provide services. Maritime Spatial Planning can be a useful tool 
for managing activities and their effects on the marine environment. The integrated 
management of the marine space must take into consideration the complex interactions 
between the social and ecological components that occur at different scales. In this study 
we examine European Macaronesia as a social-ecological system and highlight the main 
relationships between maritime activities, common and shared ecosystem services, and 
their relationships to human welfare at the sea-basin scale. We based our analysis on 
the Driver–Activities–Pressure–Change of State–Impact (on Societal Welfare)–Response 
(DAPSI(W)R) model to structure information and identify causal relationships. Applying 
the model at this large scale poses some challenges for the information available but 
indicates that some of the key activities for human well-being (e.g. fishing and tourism) 
depend on declining ecosystem services. The model also allows us to identify some 
trade-offs between archipelagos, which supports the utility of cross-border cooperative 
initiatives within the MSP processes in each archipelago.

RESUMO
Os ecossistemas marinhos e costeiros fornecem vários bens e serviços que afetam 

o bem-estar humano. No entanto, as atividades humanas exercem pressão sobre esses 
ecossistemas e a sua capacidade de fornecer serviços ecossistémicos. O ordenamento 
do espaço marítimo pode ser uma ferramenta útil para gerir atividades e os seus 
efeitos no ambiente marinho. A gestão integrada do espaço marinho deve considerar 
as complexas interações entre os componentes sociais e ecológicos que ocorrem em 
diferentes escalas. Neste artigo, analisamos a Macaronésia Europeia como um sistema 
socio-ecológico e destacamos as principais relações entre as atividades marítimas, os 
serviços ecossistémicos comuns e partilhados e as suas relações com o bem-estar humano 
à escala da bacia marítima. A análise baseia-se no modelo DAPSI(W)R para estruturar 
a informação e identificar relações causais. Embora a aplicação do modelo a esta escala 
apresente alguns desafios, nomeadamente em termos de informação disponível, mostra 
que algumas das principais atividades para o bem-estar humano (por exemplo, pesca 
e turismo) dependem de serviços ecossistémicos em declínio. Permite-nos também 
observar alguns trade-offs entre arquipélagos, o que sustenta a utilidade das iniciativas 
de cooperação transfronteiriça no âmbito dos diferentes processos de ordenamento que 
decorrem em cada arquipélago.
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INTRODUCTION

The concept of ecosystem services (ESs) 
is widely used to refer to the societal 

benefits provided by the functioning 
of ecosystems, increasingly recognised 
and incorporated in decision-making 
(Townsend et al., 2018). The European 
Union (EU) recently acknowledged that 
nature and the services it provides are 
responsible for over half of global gross 
domestic product (GDP) (EC, 2020).

Marine and coastal ecosystems 
deliver a wide array of goods and 
services on which most of the population 
of the world relies (Townsend et al., 2018). 
These include, for example, fish harvests, 
wild plant and animal resources, genetic 
material, services associated with their 
regulatory and habitat functions (such 
as pollution control, storm protection, 
flood control, habitat for species, and 
shoreline stabilisation), and cultural 
services like recreation or religious 
significance (Barbier, 2017). ESs can 
directly or indirectly affect human well-
being, supporting or protecting valuable 
economic assets and production activities 
(Barbier, 2017).

For small island territories, such as 
the archipelagos of Macaronesia, the 
ocean and coastal environment is a 
crucial resource to overcome some of 
their intrinsic challenges to sustainable 
development, posed by their highly 
sensitive economies, dependent on 
external market, restricted usable land 
area and high costs of transportation. 
Marine and coastal ecosystems deliver 
key island ESs such as food provision, 
erosion prevention, recreation and eco-
tourism (Balzan et al., 2018).

These ecosystems, however, are 
under a variety of pressures due to 
the interplay of environmental and 
sociocultural factors. In fact, islands 
and archipelagos can be regarded 
as social-ecological systems (SESs), 

complex systems that include human 
and ecological subsystems in mutual 
interactions (Harrington et al., 2010). 
The SES concept tries to highlight the 
interdependence of the social and 
ecological components (Ostrom, 2009). 
SESs have been used in analytical 
frameworks to study systems for 
managing resources (Colding & Barthel, 
2019), in which integrated management is 
approached from the perspective of social 
(human) and ecological (biophysics) 
systems in continuous interaction (Lloyd 
et al., 2013). For example, Ostrom (2007, 
2009) considered SESs to be composed 
of a resource system, the resource units 
produced by that system, its users, and a 
system of governance.

The attributes of each of these 
subsystems will affect their patterns 
of interaction and outcomes, which 
in turn will affect and be affected by 

FIGURE 1. Location of European Macaronesia: 
archipelagos of the Azores, Madeira, and the 
Canary Islands.
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socioeconomics and politics and by 
other SESs at different scales (Ostrom, 
2007). Management actions (which in 
this framework are part of the system of 
governance) to deal with pressures over 
the resource system or resource units can 
thus be influenced by smaller or larger 
socio-political settings and produce 
results at different scales.

As mentioned, marine and coastal 
ecosystems are threatened by various 
pressures, as is their ability to provide 
key ESs. Human activities, both land- 
and ocean-based, have large impacts 
by adding pollution, affecting species 
composition, and altering or destroying 
natural habitats (Halpern et al., 2008). 
Fishing, aquaculture, and recreational 
activities are some examples of important 
economic activities with negative effects 
on the ecosystems on which they depend. 
The sustainable use and exploitation of 
marine and coastal services is a pressing 
concern.

Maritime Spatial Planning (MSP) can 
be a useful tool by providing arbitration 
amongst competing human activities 
and the management of their effects on 
the marine environment (Commission of 
the European Communities, 2008). MSP 
is promoted as a process that can balance 
environmental, social, and economic 
aspects of ocean use (Foley et al., 2010; 
Calado et al., 2021).

An effective marine management 
nonetheless also requires that managers, 
policymakers, and stakeholders 
understand the complexity of the 
marine system and the links between 
the environment and society (Elliott 
et al., 2017), which are the basis of a 
SES. Conceptual models are inevitably 
simplifications of a complex reality 
but are useful for formalising existing 
knowledge about the processes and 
dynamics of the system and to facilitate 
communication between scientists, 
decision-makers, and the public in 

general (Gobin et al., 2004; Bradley & 
Yee, 2015). The Drivers-Pressures-State-
Impact-Response (DPSIR) model has 
been accepted and used as a valuable and 
holistic problem-structuring framework 
to assess the causes, consequences, 
and responses to change, including 
integrating and providing structure 
to the management of environmental 
systems (Elliott et al., 2017).

Finding the most appropriate scale 
of analysis is one of the challenges in 
designing management tools. This 
task is particularly relevant for the 
marine environment because it is a 
fluid, dynamic, multidimensional and 
interconnected space, and natural 
resources and human activities usually 
transcend national maritime borders 
(Miller, 2000; Suárez de Vivero et al., 
2009).

In this study we focus on European 
Macaronesia, which comprises three 
archipelagos, and take it as a SES. Each 
archipelago can be regarded as a single 
SES, but we chose to focus the analysis 
at a larger scale (in which these smaller 
SESs are nested), highlighting the main 
relationships between maritime activities 
and common and shared ESs and their 
relationships to human welfare at the 
sea-basin scale. The main objective of this 
study was thus to contribute to clarify 
the relevant shared ESs within European 
Macaronesia and their relationship to 
human well-being. Our analysis focused 
particularly on applicability to MSP 
processes.

This paper is based on the work 
developed under the Macaronesian 
Maritime Spatial Planning (MarSP) 
project (EASME/EMFF/2016/1.2.1.6/03/
SI2.763106). Specifically, our study 
builds on the MarSP deliverable named 
“Integrated and synthetic diagnosis 
of the marine spatial planning in the 
Macaronesia” (García-Onetti et al., 2019) 
that can be accessed at www.marsp.eu.
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METHODS

European Macaronesia
European Macaronesia is in the 

northeastern Atlantic Ocean and 
comprises three volcanic archipelagos 
within the European outermost regions: 
the Azores and Madeira (Portugal) and 
the Canary Islands (Spain) (Figure 1). 
The Azores archipelago, with a total 
surface area of 2322 km2 distributed 
along 600 km between 37 and 40°N 
and 25 and 31°W, is composed of nine 
islands geographically divided into three 
groups: Western (Flores and Corvo), 
Central (Graciosa, São Jorge, Faial, Pico, 
and Terceira), and Eastern (São Miguel 
and Santa Maria). The islands generally 
have a relatively gentle topography with 
undulating hills and peaks (Sundseth, 
2009). Madeira, 750 km further south and 

much closer to the Portuguese mainland, 
has two main islands (Madeira and 
Porto Santo) and a series of smaller 
uninhabited islands. In contrast to the 
Azores, Madeira has a precipitous and 
jagged topography. The Canary Islands, 
the most easterly archipelago, is only 
115 km from the African continent and 
is by far the largest, covering a total 
surface area of approximately 7000 km² 
(Sundseth, 2009), with eight main islands 
divided in two provinces, Santa Cruz de 
Tenerife (Tenerife, La Palma, La Gomera, 
El Hierro) and Las Palmas (Gran 
Canaria, Fuerteventura, Lanzarote, and 
La Graciosa), and with several smaller 
islands and coastal islets. The more 
westerly islands have a more rugged 
topography, with high mountain peaks, 
and the islands closer to Africa generally 
have lower altitudes (Sundseth, 2009) 

FIGURE 2. Conceptual scheme followed in the analysis (adapted from Elliott et al., 2017). 
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but wider continental shelfs compared 
to the western islands, although their 
extension generally limits the availability 
of biological marine resources and the 
development of some maritime activities, 
e.g. aquaculture, extraction of aggregates, 
or the harvesting of offshore wind 
energy.

The isolation of these islands, 
which have never been connected to 
any continent (Petit & Prudent, 2010), 
combined with the diversity of the 
landscapes and a mild climate, ranging 
from cool and humid in the Azores to 
subtropical in the Canary Islands (Morton 
et al., 1998; Petit & Prudent, 2010), creates 
conditions for a particularly rich array 
of species and habitats, including high 
levels of animal and plant endemism 
(Condé & Richard, 2002; Petit & Prudent, 
2010). The surrounding seas are equally 
rich in wildlife, providing shelter and 
food to many marine animals, from 
whales to seabirds, in the deep inshore 
waters and with nutrient-rich upwellings 
from the sea floor (Sundseth, 2009).

In addition to several biophysical 
features, the three archipelagos also share 
similar political-administrative statutes 
of autonomy (Suárez de Vivero, 1995), 
including the need to adhere to the EU 
directives. Following the implementation 
of the European Directive 2014/89/EU1 
by Portugal and Spain for establishing 
an MSP framework, the MPS processes 
in the three regions are currently being 
developed and implemented.

We used Macaronesia as a case study 
to test conceptual models and to explain 
the interconnections of SESs, conducting 
a descriptive analysis, sector by sector, 
following a DPSIR model adapted for the 
marine environment, as described in the 
following section.

1  https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32014L0089&from=EN.

A regional strategic analysis for the sea-basin
The use of conceptual models to 

explain the interconnections of SESs 
facilitate both participation by diverse 
stakeholders and the comprehension 
of these systems (Link et al., 2017). We 
have used a descriptive analysis, sector 
by sector, following a DPSIR model 
adapted for the marine environment, 
the Driver–Activities–Pressure–Change 
of State–Impact (on Societal Welfare)–
Response (DAPSI(W)R) model (Elliott 
et al., 2017; Barragán et al., 2020). This 
type of conceptual framework seeks to 
explain environmental problems using 
a logical model or influence diagram 
that helps to structure information and 
identify causal relationships (Maxim et 
al., 2009; Olander et al., 2018). The model 
particularly enabled us to explore how 
the general ESs (MA, 2003) contribute to 
human well-being and identify human 
activities that may alter the capacity 
of marine ecosystems to provide ESs 
in European Macaronesia. We focused 
on general responses within a broad 
system of governance rather than on 
specific measures of management 
suitable for local narrower scales due 
to the application of the model at a 
regional scale for the response dimension 
of the analysis. We later discuss the 
applicability of the DAPSI(W)R model 
within this context and scale. Finally, 
we also discuss if and how MSP can 
contribute to the better management of 
ESs in the Macaronesian region.

Following this framework, driving 
forces (e.g. population fluctuations, 
technological advances, and economic 
processes) will promote the development 
of a series of sectors and activities that 
will exert a series of pressures (e.g. the 
processes derived from their operations, 
tasks, and general performances), 
which affect the state of the natural 
environment. These alterations also 
affect the capacity of ecosystems to 
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provide ESs, which in turn have a series 
of impacts on human well-being (I(W)) 
that will ultimately need to be addressed 
by a series of management responses. 
We thus developed a diagram to help 
visualize the relationships between the 
main maritime activities, benefits, and 
ESs in Macaronesia (Figure 2).

To simplify, we did not consider 
external or exogenous pressures (such as 
climate change). Three broad ES categories 
have been considered (as in MA, 2003).

• Provisioning services are those 
related to food, fibers, and/or other 
materials from plants and animals 
cultivated, reared, or caught in the 
wild, including genetic material 
from all biota and abiotic products, 
such as materials and/or energy (e.g. 
the use/occupation of space needed 
for the development of a maritime 
activity).

• Regulating services correspond to 
those that mitigate the harms or 
nuisances of anthropogenic origin 
(e.g. sights, smells, or sounds), also 
encompassing the mediation of 
wastes, the control of erosion, water 
conditions, soil quality, pest and 
disease control, or the ecological 
functioning that contributes to a 
healthy climate.

• Cultural services fit the benefits 
derived from both direct, in-situ or 
outdoor, and indirect, remote or 
indoor, interactions with nature, 
including intellectual interactions 
(e.g. scientific, educational, cultural, 
spiritual or symbolic, amongst 
others).

These three ES categories are 
developed in more detail in Table 1, but 
the lack of available information has led 
to a general description of the ES supply 
and demand in European Macaronesia. 
The level of detail and complexity in 
applying the DAPSI(W)R model depends 
on the scale at which it is applied, so this 

study is based on a descriptive analysis 
for the whole of Macaronesia. 

Reports of European blue growth 
for Macaronesia and each archipelago 
(EASME, 2017a, b, c, d, e) and other 
related European reports (Lukic et 
al., 2018) were the main sources of 
information for analysing the drivers, 
activities, and pressures. The Institutes 
of Statistics were consulted for further 
data on activities and pressures at 
both a national (Portugal and Spain) 
and regional (the Azores, Madeira, 
and the Canary Islands) scale. The 
ecological states and their changes were 
subsequently approximated using the 
marine strategies of the Azores (DGRM, 
2014a; 2020a, b, c), Madeira (DGRM, 
2014b, 2020d, e, f), and the Canary 
Islands (MAPAMA, 2012a, b, c; MITECO, 
2019a, b, c, d, e, f). We conducted a 
qualitative and deductive analysis 
based on these sources and our expert 
judgement to identify ESs and their 
interpreted connections to the welfare 
of island communities, which should 
be considered as a simplified approach 
based on the available information 
gathered (see García-Onetti et al., 2019, 
for extensive details). Finally, responses 
were addressed from the viewpoint of 
existing mechanisms of governance that 
could guide cross-border cooperation in 
MSP.

Providing specific and strong 
connections in applying the DAPSI(W)
R framework at the Macaronesian scale 
is not as easy as it would be if applied 
at a narrower scale of management. 
The Results section thus provides 
information and knowledge available 
for the entire area, which, however, were 
sufficient to accomplish our research 
objective, indicating some tendencies 
and relationships in the SESs. The 
information provided can be used to 
address the general policies in this 
outermost European region.
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RESULTS

Driving forces in the Macaronesian ocean
Human settlements, transportation 

routes, infrastructures, and other economic 
activities are mainly concentrated in 
coastal areas throughout Macaronesia. 
The economy of the Macaronesian islands 
depends mainly on agriculture, fisheries, 
and tourism (Petit & Prudent, 2010; 
Calado et al., 2014), including touristic 
activities in the sea.

The three archipelagos are currently 
socioeconomically vulnerable. According 
to EUROSTAT, GDP per capita in 
purchasing-power standards as a 
percentage of the EU average (EU27=100) 
in 2007-2018 has decreased (from 73 
to 68% in the Azores, from 82 to 75% 
in Madeira, and from 92 to 74% in the 
Canary Islands), and the unemployment 
rate increased from 2007 to 2018 (from 
4.3 to 8.6% in the Azores, from 6.8 to 
9% in Madeira, and from 10.5 to 20.1% 
in the Canary Islands). The Human 
Development Index (HDI) has exceeded 
its national average only in Madeira. In 
contrast, the Azores has the lowest HDI. 
The Canary Islands have the highest score 
for HDI improvement (since 1980), but 
the difference from the national average 
has increased (Herrero et al., 2013; Silva 
& Ferreira-Lopes, 2014). This situation 
in the archipelagos indicate that the 
regional governments have anticipated 
the development of the blue economy as 
a new source of employment and wealth.

Both Portugal and Spain, as member 
states of the EU, must comply with its 
recommendations, and both countries 
have, for example, similar spatial-
planning policies for coastal zones 
(Calado et al., 2007). The MSP process in 
each archipelago, however, is in different 
phases of development. Madeira has the 
most advanced stage of implementation, 
followed by the Azores and the Canary 
Islands.

Activities and pressures
According to the statement from 

the European Commission “exploration 
of the potential of the outermost regions to 
achieve sustainable blue growth” (EASME, 
2017e), specific maritime sectors are 
especially prominent in Macaronesia 
(Figure 3). Amongst them, tourism 
(mainly referred to sun and beach coastal 
tourism), maritime transport (of goods 
and people), fishing, and aquaculture 
have been identified as activities playing 
a fundamental role and are thus being 
further developed in the region. In 
contrast, activities associated with both 
renewable energy (mainly offshore wind) 
and blue biotechnology are currently 
underdeveloped. These activities, 
however, have considerable potential for 
growth in forthcoming years, especially 
those associated with offshore wind, one 
of the main sources of renewable energy 
in Europe (European Union, 2021).

The Macaronesian archipelagos are 
stopovers on international routes of 
maritime transport and cruises due to 
their strategic location in the northeastern 
Atlantic Ocean (Figure 4). Artisanal 
fishing fleets, although decreasing in 
the last decade, have a long maritime 
tradition in the Macaronesian islands 
using selective gear not categorised as 
towed gear, i.e. not trawls, dredges, or 
seines (Ojamaa, 2015; EASME, 2017e).

Differences between the levels of 
development of the maritime activities 
amongst the three archipelagos must 
nevertheless be considered, because 
the pressures they exert on the marine 
environment will ultimately depend 
on the intensity and type of maritime 
activity. We will now describe the main 
pressures associated with the maritime 
sectors shown in Figure 3.

Fishing and aquaculture imply the 
direct (species of commercial interest 
but also those without, e.g. by-catch) 
or indirect (e.g. targeted species for 
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TABLE 1. Ecosystem services and human well-being in the Macaronesian ocean (source: European blue growth 
reports for Macaronesia and each archipelago (EASME, 2017a, b, c, d, e) and author’s expert judgement). 

Type of ES Benefit Beneficiary and/or main 
transformer*

ES 
trend

Human well-being

Contribution to 
GVA (million €)

Contribution 
to employment 
(thousands full-
time equivalent)

Pr
ov

is
io

ni
ng

Biomass
Traditional foods and 
by-products Fishing ↓ Medium High

Technified food Aquaculture ↑ Medium High

Abiotic products

Materials Energy, industry, and local 
community (desalination) → N/A N/A

Energy

Energy and industry (non-
renewable) → N/A N/A

Energy and industry 
(renewable) ↑ N/A N/A

Genetic material Biological products Biotechnology ↑ N/A N/A

Spatial and physical 
support

Location of uses and 
activities Ports and transportation ↑ High High

Connectivity 
(communication and 
approach of entities, 
people and products)

Ports and transportation ↑ High High

Re
gu

la
tio

n 
an

d 
m

ai
nt

en
an

ce

Mitigation of 
pollutants

Reception and 
purification of 
substances, toxins, 
pollutants, garbage, etc.

Fishing, aquaculture, and 
tourism ↓ Very high* Very high*

Climate regulation

Stable climatic conditions 
(temporary recurrence), 
local physical-chemical 
parameters: temperature, 
currents

Tourism ↓ Very high* Very high*

Biological regulation

Stable trophic chain, 
control of invasive 
species, disease control, 
etc.

Fishing and biotechnology ↓ Medium High

C
ul

tu
ra

l

Physical contact and 
experiences with 
nature

Recreational activities-
tourism Tourism ↑ Very high* Very high*

Landscape-aesthetic 
enjoyment

Local community and 
tourism ↓ Very high* Very high*

Spiritual, ethical, 
aesthetic and 
emblematic 
interactions

Cultural identity, 
belonging

Local community and 
tourism ↓ Very high* Very high*

Intellectual interactions 
and cognitive 
development

Scientific knowledge Biotechnology, energy, 
industry, and research ↑ N/A N/A

Legend:
Trend of ES provision Contribution to GVA Contribution to employment
↑ Increase 0-200 Low 0-250 Low
→ Stable 200-400 Medium 250-500 Medium
↓ Decline >400 High >500 High
N/A, not enough information available
*The comparative scale used for the other maritime activities does not apply when the tourism sector is involved, because 
tourism is the most important economic engine in the archipelagos on which the other sectors tend to depend.
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fishmeal) extraction of biomass from 
the natural system. Fisheries may also 
nonselectively extract species (by-catch).

In addition to the extractive pressure, 
maritime traffic and associated activities 
are sources of marine noise, pollution 
(e.g. CO2), waste (e.g. garbage, fuel, 
fishing gear, or aquacultural residues), 
and vectors of non-native and invasive 
species (Pajuelo et al., 2016). Aquaculture 
and especially wastewater discharged 
from local coastal communities (increased 
by coastal tourism) release dissolved 
chemical compounds into the marine 
environment (e.g. carbon, nitrogen, 
phosphorus, hormones, or chemicals 
derived from medicines). General 
energetic hydrodynamics off the coast 
of the archipelagos ensure high rates of 
water renewal, but these compounds 
can lead to the large consumption of 
dissolved oxygen and thus to hypoxia 
at small scales (Pearson & Black, 2000) 
and can have negative reproductive and 
histopathological effects in wild fish 
(Tetreault et al., 2012).

Changes in land use imply the 
occupation and complete alteration of 
the land. Both port infrastructure and 

urbanisation of the coastal zone associated 
with touristic resorts and their associated 
equipment are the main pressures at 
the land-sea interface. Coastal tourism 
and an increasing transient population 
also imply an increase in resource 
consumption (water, food, and energy), 
the generation of garbage, wastewater 
discharges, atmospheric emissions, 
extraction of biomass during recreation 
(e.g. sport fishing, mollusc collection), 
and other interactions, such as sea-
bottom trawling, anchors of nautical 
sport boats, interaction of divers with 
marine species, marine noise, or the 
alteration of ecosystems.

Although not considered in our 
analysis, the most extensive pressures 
based on spatial assessments are 
associated with climate change. Increases 
in ocean warming and acidification and 
a decrease in oxygen content indicate 
important systemic changes in European 
seas, which decrease the resilience of 
marine ecosystems (Korpinen et al., 2019).

Changes of state in the marine environment
The availability of detailed 

information for the state of marine 

FIGURE 3. Main activities in European Macaronesia (Azores, Canary Islands, and Madeira) 
(source: EASME, 2017e).
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ecosystems is limited in Macaronesia. 
In fact, according to EEA (2015a, b), the 
Macaronesian marine area is the regional 
European sea with the least amount of 
information available about its state, 
with approximately 50% of its habitats 
unknown. Most of the data refer to 
changes of state motivated by ‘external’ or 
global pressures of anthropogenic origin, 
such as climate change. For example, 
studies suggest that the warming of 
water is affecting the communities of 
marine fish in the Azores (Afonso et al., 
2013) and the Canary Islands (Brito et 
al., 2017). Natural pressures can also 
induce important changes of state, e.g. 
the distribution of species, especially 
black coral, changed considerably after 
the eruption of the submarine volcano off 
the island of El Hierro (Canary Islands) 
(Martín-García et al., 2015).

Several studies have identified 
overfishing as a cause of change in the 
structure of the benthic communities of 
algae, invertebrates (sea urchins), and fish 
in Macaronesia. This change in the state of 
the benthic ecosystems of rocky bottoms 
has been widely studied in the Canary 
Islands (Hernández et al., 2008; Sangil et al., 
2013, 2014) and southeastern Portugal (Gil 
Fernández et al., 2016). The appearance of 
the so-called barrens, which are a natural 
environment in the rocky sea bottoms of 
the Macaronesian islands (Buhl-Mortensen 
et al., 2017), has thus dramatically increased 
in recent decades in the Canary archipelago 
(Tuya et al., 2004).

Ecosystem services and impacts on human 
welfare
All the above changes in the state of 

marine ecosystems will alter the delivery 

FIGURE 4. Map of marine traffic density in European Macaronesia (source: Maritime Affairs1).

1 http://ec.europa.eu/maritimeaffairs/atlas/maritime_atlas.
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of ESs due to the direct use/consumption/
enjoyment of the natural capital (Atkins 
et al., 2011). Considering the coastal-
marine zone as a SES, the issues of 
human well-being are addressed by 
ESs (González et al., 2008; Palomo et 
al., 2011). This approach can provide a 
better understanding of the relationship 
between the environment and society, 
fostering ecosystem-based management, 
where natural processes are conserved 
better and ecosystem functions are 
considered within Integrated Coastal 
Zone Management (Piwowarczyk et al., 
2013; Santana-Cordero et al., 2016).

The Macaronesian ocean presents 
relationships between social, economic, 
political, and ecosystem processes. 
If the Macaronesian marine area is 
considered as a SES, then the issues of 
human well-being would be addressed 
by ESs. This approach can also provide a 
better understanding of the relationship 
between the environment and society 
(De Andrés et al., 2018).

Indeed, benefits from the main 

activities that sustain the marine 
economy in Macaronesia depend 
extensively on the ESs provided by the 
marine ecosystems in the region, i.e. the 
development of some of these activities 
can affect the ecosystems on which they 
depend. Visualising and managing 
the relationships in Figure 5 are thus 
essential.

Another issue to consider is that 
each activity will require a minimally 
good environmental status to be able to 
provide benefits. This status is closely 
associated with the resilience of a sector 
to the state of the natural environment. A 
sector that withstands greater variation 
in the state of an ecosystem will be more 
resilient, i.e. its benefits will depend less 
on that ecosystem state. This relationship 
of dependence is influenced by other 
aspects and administrative and economic 
conditions for the activity to develop. 
Indeed, the resilience to or dependence 
on an activity for some conditions of the 
ecosystems will be decisive when carrying 
out the MSP process using an ecosystem 

FIGURE 5. Relationships between the main activities, benefits, and ecosystem services in 
European Macaronesia (based on CICES (V.5.1) and author’s expert judgement). 
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approach. Figure 6 shows a qualitative 
outline of this relationship established 
from the available information for each 
sector and the sector’s type, location, and 
requirement of different resources or ESs 
within European Macaronesia.

Maritime activities also depend on 
the provision of ESs (i.e. natural capital) 
for development and are considered 
here to be the so-called ‘complementary 
capital’ (i.e. social, human, and man-
made or built capital) needed to convert 
ESs into goods and benefits to societal 
welfare (Elliott et al., 2017). According to 
the Millennium Ecosystem Assessment 
(MA, 2003), human well-being consists 
of safety, basic material goods, health, 
and good social relationships. Given 
the complexity of assessing welfare, an 
approximation has been made using the 
amount of employment generated by the 
maritime activities, which depends on 

the provision of ESs (Table 1). We have 
considered these maritime activities 
as the beneficiaries of the goods and 
services provided by ecosystems as a 
simplification, although in all cases, the 
beneficiaries of the ESs are ultimately 
the general population (in addition to 
other activities that benefit or use the ESs 
indirectly).

Blue growth contributes to job 
creation and the overall well-being of 
the island populations to some extent, 
but we encourage the acknowledgement 
that decoupling economic growth from 
environmental pressure and degradation 
is being ‘debunked’ (Parrique et al., 2019) 
and that greater income equality, rather 
than simple growth, ultimately drives 
societal well-being (Grant & O’Hara, 
2010).

Some of the most relevant 
employment or GVA activities for 

FIGURE 6. Main maritime activities of European Macaronesia in relation to their ability to 
transform or alter marine ecosystems (by their pressures) and their estimated dependence on 
the same marine ecosystems. These indicators are established on a scale from 1 to 5, ranging 
from very low to very high (source: EASME, 2017e (cited in the figure as EC, 2017) and based on 
author’s expert judgement). 
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human well-being depend on declining 
ESs. The potential capacity to develop 
some activities, such as those associated 
with renewable energy, should also be 
stressed (Table 1). Their associated use 
of ESs accordingly tends to increase due 
to legal security for their development 
added by the MSP processes of the 
archipelagos, fostered by the application 
of the European MSP Directive.

Responses given for marine management in 
Macaronesia
The DAPSI(W)R analysis indicated 

that the responses targeted different 
elements and systems identified in the 
Macaronesian region: drivers, activities, 
pressures, and changes in state or human 
welfare. These responses can be directed 
to some of the priority issues identified 
in this document: drivers or driving 
forces, activities, pressures, changes 
in status, and impacts on human well-
being (Figure 2), but these issues can also 
often be elaborated by thinking about 
improving the processes of management 
and administration themselves (García-
Onetti et al., 2018). In fact, the origin 
of the problems detected is very often 
the deficiencies of the management 
system itself. MSP can thus serve as a 
strategic and integrated tool to address 
issues in each aspect of the DAPSI(W)R 
framework.

Responses must consider that marine 
management is designed to protect 
and improve the natural structure and 
functioning of oceans. The marine 
processes that provide ESs, from which 
society obtains goods and benefits, 
must also be ensured (Elliott, 2011). An 
ES can thus serve as a comprehensive 
framework to implement an ecosystem-
based approach (EBA) to MSP (Altvater 
et al., 2019), by promoting understanding 
of place-based connections between ES 
supply and demand from the maritime 
activities, but also by visualising the 

distributional aspects of human well-
being, i.e. issues of inequity, fairness, and 
access to ESs (Flannery & McAteer, 2020).

MSP processes and plans for each 
archipelago and country (Portugal 
and Spain) are oriented to address 
the integrated management of the 
marine environment and activities 
(and thus their ES supply and demand) 
within national jurisdictions, but other 
mechanisms of governance are designed 
to respond to the transboundary ESs and 
processes beyond national jurisdictions. 
Amongst the latter, are (1) agreements, 
treaties, and European regulations, 
(2) bilateral agreements (such as the 
agreement between the artisanal fishing 
fleets of Madeira and the Canary Islands 
(DRE, 2013), (3) joint research projects 
(such as the Operational Program of 
Territorial Cooperation INTERREG V-A 
for Macaronesia), and (4) temporary 
mechanisms (such as the annual 
Conference of Presidents of the European 
Outermost Regions).

DISCUSSION

Conditions of continuity and 
connectivity in the marine environment 
indicate the spatial decoupling that 
often occurs between ESs, or between 
them and the pressures exerted on 
them. Likewise, the same ES may benefit 
human well-being in very distant places. 
For example, the deaths of sperm whales 
caused by collisions with high-speed 
ferries have increased in the Canary 
Islands (Arregui et al., 2019), which poses 
a risk to the conservation of this species 
in this archipelago (Fais et al., 2016). As 
a migratory species, the conservation of 
sperm whale populations may also be 
affected in other archipelagos, which 
would affect the sustainability of the 
tourist activity of whale-watching in 
Madeira and the Azores. Incorporating 
a broad SES approach to responses of 
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strategic marine management is needed 
(Douvere & Ehler, 2009).

National and regional MSP processes 
need to respond and allocate positive and 
negative benefits derived from maritime 
activities both within and beyond 
national jurisdictions. Identifying specific 
exogenous unmanaged elements that 
depend on processes occurring outside 
European Macaronesia, but whose 
pressures can contribute to changes of 
state and impacts on welfare within the 
system, are possible. For example, the 
blue-fin tuna (Thunnus thynnus) (Figure 7) 
fished within the system come from their 
breeding grounds in the Mediterranean 
Sea (Powers & Fromentin, 2005; 
Chaabani, 2015 (unpublished)), implying 
relationships between different SES that 
widen the scope of management to limits 
that surpass those of the Macaronesian 
bioregion. The design of management 
responses must thus consider the existing 
links between European Macaronesia 
and other SES.

Insights for cross-border MSP in Macaronesia
Physical and natural processes and 

ecologic functioning do not coincide 
with administrative and jurisdictional 
borders. MSP initiatives need to be 
expanded into cross-border and regional 
MSP (Katsanevakis et al., 2011) across 
national jurisdictions in order to fully 
implement the EBA to MSP.

Cross-border coherence of marine 
plans and thus the consideration of 
shared ESs is a challenging output. A 
series of difficulties also increase its 
complexity in Macaronesia:

◦ MSP stages currently differ between 
each archipelago, promoting 
misalignments in their priorities, 
data, and resource availabilities,

◦ the frameworks of governance and 
competencies of maritime sectors 
are differently distributed across 
jurisdictional and administrative 

scales in both countries and regions 
(García-Sanabria et al., 2019),

◦ the state of marine ecosystems in 
Macaronesia, the pressures they 
face, and assessments of the ESs 
they provide are poorly known 
(Abramic et al., 2020), and

◦ strategic instruments, such as a 
policy or strategy towards building 
a shared vision specifically for 
the sea-basin of Macaronesia are 
lacking.

The “Macaronesian ocean” 
encompassing the Portuguese and 
Spanish archipelagos in the Atlantic 
Ocean is enormous. Also, the maritime 
industries that are capable of development 
on the small outermost islands are not 
very diverse and are limited in size. Not 
many maritime activities are thus capable 
of carrying out their activities at a cross-
border scale, which does not suggest that 
cross-border cooperation is not needed. 
On the contrary, an area of such large 
dimensions requires close cooperation to 
understand what is happening.

Indeed, identifying opportunities in 
the use of an EBA in MSP in the European 
Macaronesia is also possible:

• developing joint projects on issues of 
mutual interest (e.g. border control, 
rescue, audits, conservation, marine 
protected areas, and regulating and 
planning uses and activities),

• sharing knowledge to find solutions 
to common problems and standard-
ising collected information to com-
pare results,

• stakeholders within European Maca- 
ronesia with similar cultural 
characteristics, determined by their 
conditions of insularity and isolation, 
coincide in identifying fishing, 
research, and conservation as the 
three main issues for cross-border 
MSP (García-Onetti et al., 2019),

• the archipelagos can join efforts in 
the international forums defending 
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a common position for the 
Macaronesian ocean, and

• an MSP programme for the Euro-
pean Macaronesian ocean was for-
mulated within the MarSP project 
(www.marsp.eu), which was the 
first initiative for organising marine 
governance (across borders) in this 
European region (García-Onetti et 
al., 2019).

Due to the conditions of connectivity 
in the marine space, a study in Portugal 
highlighted the importance of creating 
mechanisms for cross-border cooperation 
with neighbouring countries for the 
strategic management of the marine 
environment (Calado et al., 2010). The 
archipelagos have developed national 
plans for the management of maritime 
space but creating mechanisms of 

cooperation amongst them is still needed.
Cross-border MSP is not only about 

sharing information or consultations, 
but these goals are the most common 
initiatives in the Macaronesian ocean. 
Other possibilities for cooperation, 
however, can be created using the initial 
definition of a shared vision and objectives 
for the territory. MSP can be perceived as 
a tool for supporting the countries to find 
common goals in Macaronesia, leading to 
a process of harmonisation of the existing 
management tools (Fonseca et al., 2013).

The two countries of the region, 
Portugal and Spain, could begin by 
adopting a strategic programme for 
developing three main goals: defining/
enforcing the political will or the vision 
to achieve, developing instruments for 
intervention (the MarSP project suggested 

FIGURE 7. Examples of migratory behaviour of bluefin tuna (Thunnus thynnus) in the eastern 
Atlantic Ocean and the Mediterranean Sea (A: shows how some tunas (brown dots) do not 
enter the Mediterranean Sea; B, C, and D: are examples of how bluefin tunas move around 
the Macaronesian archipelagos, making them a shared resource) (source: Chaabani, 2015 
(unpublished)). 
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tools such as a marine Macaronesian 
observatory), and providing resources 
(not only financial, but also human 
resources, information and knowledge) 
to implement MSP processes and cross-
border cooperation.

All these goals can be supported by 
the MSP directive (European Union, 
2014), which establishes a common 
framework for marine management in 
European seas. The Directive establishes 
the necessity of developing ecosystem-
based MSP initiatives of cross-border 
cooperation between neighbouring 
European countries such as Portugal and 
Spain.

CONCLUSION

European Macaronesia should be 
regarded as a socio-ecosystem, because 
doing so allows us to understand the 
existing relationships between specific 
ESs, the activities depending on them, 
and the human well-being ultimately 
produced. The DAPSI(W)R framework 
is also useful for emphasising the 
importance of visualising the flows 
and key interactive processes within 
the SESs. Indeed, our interpretation of 
our results indicated that some of the 
most productive activities for human 
well-being in European Macaronesia 
depended on ESs that are declining. 
Not enough information, however, is 
available about the ecological state of the 
ecosystems in European Macaronesia. 
The existing information is sectorally 
organised and divided into archipelagos. 
We acknowledge that the latter reinforces 
the need to address uncertainties using 
approaches based on expert judgements. 
Redoubling efforts and the expenditure 
of more resources nevertheless cannot 
ignore filling these gaps of knowledge, 
especially in relation to the understanding 
of the ecological functions needed for the 
sustainable provision of ESs.

Applying the DAPSI(W)R conceptual 
model holistically to a regional scale 
identified some tradeoffs between 
archipelagos, supporting the utility 
of cross-border cooperative initiatives 
within the MSP processes in each 
archipelago. Promoting links and 
international relationships amongst 
the insular regions could thus be both 
necessary to maintain the supply of ES 
and to provide an opportunity to create, 
in the long-term, a common vision for the 
Macaronesian ocean while strengthening 
their position as European outermost 
regions.
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ABSTRACT
This paper addresses how the perceptions of local and national stakeholders on 

blue growth may affect future strategies of marine policy in Cabo Verde. Blue growth 
provides an opportunity for small island states, such as Cabo Verde, to look beyond limited 
land resources and to incorporate the sea in the agenda for national development. The 
representative discourses are identified using structured interviews of the main stakeholder 
groups, 50% of whom felt they had an intermediate to high level of power to influence or 
lobby the national decision-makers. A long-term strategy of a pro-development agenda, 
seeking new ocean and costal-based business opportunities with international investors, 
was the dominant view of the Cabo Verde stakeholders. The sustainability of using ocean 
resources was a minority discourse. Concerns about the appropriation of space and 
resources, and the weakness of surveillance of maritime activities and policy coordination, 
were identified by representatives of fishing communities and nongovernmental 
organisations. Shared values, such as sovereignty and increasing the knowledge of marine 
resources, are held by all stakeholder groups and seen as vital components of a blue-growth 
strategy engaging international partners and investors. It is found that Cabo Verde needs 
a framework of governance that co-opts important partners in conservation, addresses 
critical weaknesses in existing laws and maritime planning, asserts national sovereignty to 
pragmatically operationalise an inclusive blue growth development strategy.

RESUMO
Este artigo aborda a forma como as perceções dos atores locais e nacionais sobre o 

crescimento azul podem moldar as estratégias futuras da política marinha de Cabo Verde. 
Para pequenos estados insulares, tais como Cabo Verde, o crescimento azul proporciona 
uma oportunidade de olhar para além dos limitados recursos terrestres e incorporar o mar 
na agenda de desenvolvimento nacional. Os discursos representativos são identificados 
através de entrevistas estruturadas aos principais grupos de atores. Cinquenta por 
cento dos entrevistados sentiram que tinham um nível intermédio a elevado de poder 
para influenciar ou pressionar os decisores nacionais. Uma agenda estratégica para o 
desenvolvimento a longo prazo, procurando novas oportunidades de negócio baseadas no 
oceano e nas zonas costeiras, com investidores internacionais é a visão predominante entre 
os atores Cabo Verdeanos. A sustentabilidade da utilização dos recursos oceânicos é um 
discurso de minoria. Representantes das comunidades pesqueiras e de organizações não 
governamentais identificaram preocupações sobre a apropriação do espaço e dos recursos, 
bem como fraquezas na vigilância das atividades marítimas e na coordenação das políticas. 
Valores partilhados, tais como a soberania e o aumento do conhecimento dos recursos 
marinhos, são transversais a todos os grupos de atores e vistos como componentes vitais de 
uma estratégia de crescimento azul, envolvendo parceiros e investidores internacionais. Um 
quadro de governação que coopte parceiros importantes, em matéria de conservação, pode 
abordar as fraquezas críticas no quadro jurídico e de planeamento marítimo, afirmando ao 
mesmo tempo a soberania nacional.
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INTRODUCTION

The general use of the terms “blue 
economy” and “blue growth” by 

governments and nongovernmental 
actors has both the benefit of providing 
umbrella terms for those concerned 
with the integrated management of 
maritime activities and marine systems 
(Klinger et al., 2018) and the potential 
for miscommunication on the scope of 
policies and misguided perceptions of 
policy objectives. Islands and coastal 
states increasingly see the ocean as a 
space for economic development and 
seek to secure their maritime boundaries, 
within the framework of the United 
Nations Convention on the Law of the 
Sea (UNCLOS), as a necessary condition 
to identify and exploit marine resources. 
Discourse of the blue-economy policy 
provides an opportunity for small 
island states, such as the Seychelles, 
Mauritius, and Cabo Verde, to look 
beyond limited land resources and to 
incorporate the sea into the strategy of 
national development (Schutter & Hicks, 
2019). Small island states in the Pacific 
Ocean used the concept during the 
Rio Conference to promote an agenda 
linking the natural capital of oceans 
and food security (Silver et al., 2015). 
The African Union has framed the blue 
economy onto Sustainable Development 
Goal n.º 14 with an emphasis on the need 
to guarantee the security of the seas. 
Blue growth is an opportunity for Cabo 
Verde to move from a developmental 
strategy financed by foreign aid to a path 
of sustainable development more reliant 
on direct foreign investment building 
on opportunities for coastal and ocean 
business.

The blue-growth discourse in 
Europe is technologically optimistic and 
highlights the opportunities for energy-
use reduction, fuel-efficient shipping, 
higher efficiency, and management of 

value chains based on fisheries. This 
dominant discourse supports a strategy 
for growth that tends to focus on 
technological progress, with a smaller 
emphasis on identifying institutional 
barriers to change (Surís-Regueiro et 
al., 2013; Boonstra et al., 2017). Blue 
growth requires public engagement, 
with investor initiatives concentrated 
in a few sectors where operational and 
financial risks are acceptable (van der 
Burg et al., 2017), such as wind energy 
and aquaculture. The main motivations 
of investors are the potentials of new 
technologies to influence industry and 
generate higher returns to investment. 
The challenge for both policy decision-
makers and investors is therefore to 
reduce technological risks and engage 
private investors in technological 
development.

In summary, the blue growth 
concept has been used to promote new 
technologies and sea-based business 
(Legorburu et al., 2018), to frame pro-
development strategies and the need 
for better governance (Voyer et al., 
2018), extend national sovereignty 
and control sea areas (Duarte, 2016; 
Barbesgaard, 2017), and promote food 
security and combat climate change 
(Techera, 2018). An official discourse on 
blue growth has emerged in the United 
Nations, the African Union, the Food 
and Agriculture Organization (FAO), 
and the Organisation for Economic Co-
operation and Development (OECD) 
(Voyer et al., 2018). Agendas from small 
traditional fisheries, nongovernmental 
organisations (NGOs), and local 
stakeholders promoting sustainable 
fisheries and ocean health have all failed 
to gain track in national policies (Brent et 
al., 2020). Different assessments of ocean 
health and different ideas on blue growth 
frame a variety of governance solutions, 
policy proposals, and policy instruments.

The definition of the blue-growth 
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agenda in Cabo Verde began with the 
approval of the Blue Growth Chart 
(Resolution n.º 112/2015), focussing 
on the economic value of fisheries and 
aquaculture to promote food security, 
coastal tourism, and renewable energy 
as sources of potential economic 
growth. The Chart builds on the Samoa 
declaration for small island developing 
states (SIDS), which recognises that 
identifying the values and perceptions 
of national stakeholders of sustainable 
strategies by a participative process 
can contribute to increasing knowledge 
and identifying common values that go 
beyond individuals and sector-based 
agendas. The Chart is also a contribution 
to increase the political viability of a 
developmental strategy based on ocean 
resources within national jurisdictions. 
This focus on economic growth, 
driven by maritime sectors, draws on 
a long-standing economic perspective 
of new blue economic activities and 
technological innovations that may 
conflict with the medium-term objectives 
of alleviating poverty and creating jobs in 
developing countries.

This study addresses two main 
research questions. (i) What obstacles 
to blue growth are perceived in the 
discourses of local stakeholders and 
national policy makers? (ii) Are all 
dimensions of sustainability addressed 
by the maritime-economy opinion and 
decision-makers in Cabo Verde? Blue-
growth concepts and specific goals that 
could engage stakeholders across various 
maritime sectors are not commonly 
understood, so this article also contributes 
to the ongoing discussion (Eikeset et 
al., 2018; Voyer et al., 2018), focusing on 
different perceptions of blue growth 
by stakeholders in Cabo Verde. Sector 
and local interests affect perceptions 
of the potential for blue growth in 
Cabo Verde and link to opportunities 
created by a vast Exclusive Economic 

Zone (EEZ), much larger than the land 
territory. Artisanal and industrial fishers, 
tourism investors, scientists, and local 
and national governmental officials 
have direct interests and different 
opportunities to develop a blue-growth 
agenda. The governmental strategy of 
economic development in Cabo Verde 
identifies reducing poverty and creating 
employment as the main objectives. The 
challenge is to identify the contributions 
of maritime and ocean-based activities 
to this developmental agenda from the 
viewpoint of the main actors.

The relevance of blue growth to 
tropical middle-income economies, 
such as Cabo Verde, depends on the 
ability to increase efficiency while also 
promoting structural changes in the 
framework of governance (Barbier, 
2016). Different views of the desired 
approach of implementation, a National 
Sea Strategy that integrates different 
policy instruments, a spatial maritime 
planning framework, or a dedicated 
governmental department also add to 
the ambiguity and interpretation of 
the concept of blue growth identified 
above. The concept of Maritime 
Spatial Planning (MSP) aims at the 
management of multiple uses of marine 
space, especially in areas with conflicts 
amongst users and conflicts between 
users and the environment (Douvere, 
2008; Olsen et al., 2014). In addition to 
reducing or avoiding these conflicts, 
MSP is also a tool to identify and 
integrate new and changing uses in the 
maritime space, to open new economic 
potentials by fostering synergies 
between different uses, and ultimately to 
foster (blue) growth and sustainability at 
the same time (European MSP Platform, 
2018). Sustainability and sustainable 
development are based on a balanced 
integration of three dimensions 
(economic, social, and environmental), 
which MSP also intends to accomplish. 
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Spatial planning is a tool for improving 
maritime governance. In the European 
Union (EU) evidence that it could 
increase the efficiency of licensing 
offshore activities whilst protecting the 
marine environment led to the adoption 
of Directive 2014/89/EU establishing a 
framework for MSP. Together with the 
Marine Strategy Framework Directive 
(Directive 2008/56/EC), “the MSP 
Directive is a foundation stone for the 
sustainable development of the EU’s seas 
and oceans” (European Commission, 
2017). This intimate relationship makes 
MSP one of the most important enablers 
of blue growth, so this paper seeks to 
determine where Cabo Verde stands on 
the views and prospects of MSP to move 
towards an inclusive maritime plan.

The main challenge of this case 
study was to clarify the perceptions of 
stakeholders on blue growth and MSP 
as a precondition to devise a strategy 
of implementation that articulates 
sustainable economic development 
and national welfare while achieving 
community social acceptance.

CASE STUDY

Cabo Verde is a small West African 
state in the Atlantic Ocean (Figure 1), with 
10 major islands (nine inhabited) divided 
in two groups, the Windward and the 
Leeward islands, with a total coastline 
of 979 km, an EEZ of 796.555 km2, and a 
population of 491 875.

Administrative and political 
institutions are concentrated in the 
capital, Praia (Santiago Island). Like other 
SIDS, Cabo Verde is exposed to specific 
vulnerabilities such as small size, narrow 
resource base, environmental changes, 
and external economic shocks. The 
human development index classifies it as 
a middle-income developing country.

The primary sector accounts for 10% 
of the GDP, with fisheries accounting for 

1% but representing a disproportionate 
share of exports (INE-CV, 2015). Tuna 
fisheries support industry and export 
activities account for 85% of exports. Fish 
is the main source of protein for residents 
and supports the livelihoods of small 
coastal and rural communities. A fisheries 
agreement between Cabo Verde and the 
EU allows a fleet of 71 French, Spanish, 
and Portuguese vessels to develop 
tuna fisheries. The current fisheries 
agreement encourages the promotion 
of responsible and sustainable fishing, 
technical cooperation, and a yearly 
financial contribution of 550 000 Euros 
to support the monitoring and control 
of fishing activities and the local fishing 
communities (Santos, 2017). Foreign 
fleets, including fishing vessels from the 
EU and Japan, mainly target valuable 
migratory species such as bigeye tuna, 
yellowfin tuna, sharks, and swordfish. 
Artisanal fisheries, targeting demersal 
species (e.g. mackerel), contribute to 
the subsistence of local communities 
(Baptista, 2003) but are declining, while 
semi-industrial and recreational income 
is tending to grow. Data from the 
National Statistics Office has tended to 
decline in the last four years, but Santos 
(2017) has reported that a poor system 
of monitoring and surveillance has 
underestimated catches by 38%.

In the maritime-transport sector, 
Porto Grande in Mindelo (São Vicente 
Island) accounts for 25% of all 
commodities moved in the port network 
and 31% of all container traffic. The share 
of containerised and general cargo has 
tended to concentrate in the harbour at 
Praia (INE-CV, 2017).

Tourism and traditional sectors, 
such as transportation, hotels, and 
restaurants, have high potentials and 
have experienced recent strong growth. 
The number of nights spent at hotels, a 
good indicator of this trend, grew from 
1.1 million in 2005 to 4.5 million in 
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2017, due to the combined increase in 
the number of tourists and the average 
length of stay per tourist (INE-CV, 2018). 
As in other small-island economies, 
tourism tends to generate more direct 
and indirect employment in supporting 
activities. International sailing regattas 
and cruise tourism attract an increasing 
number of visitors. Services in coastal 
areas and marine wildlife tourism have 
the potential to grow in resource-poor 
economies; turtle and whale watching 

already attract more than 10 000 
visitors per year, but their economic 
and ecological sustainability is critically 
dependent on the good management of 
marine natural resources.

The objectives of governmental 
policies for the next 10 years are to 
reduce poverty and create jobs, aiming 
for a 7% annual growth of GDP. 
Transforming Cabo Verde in a platform 
of European, American, and Asian 
investment in Africa (Governo de Cabo 

FIGURE 1. Location of the Cabo Verde archipelago and its Exclusive Economic Zone and 
continental shelf.
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Verde, 2016) would provide financial 
and technological capacity for a new step 
towards development.

The new economic model centres 
on the development of tourism, 
to one million foreign tourists per 
year by 2021, and on increasing the 
contribution of the ocean to economic 
growth in the next decade (Governo 
de Cabo Verde, 2016). A National Sea 
Strategy (Barroco et al., 2016) scoping 
the strategic sectors and identifying 
the various legal instruments and tools 
of maritime governance, including 
MSP, was never formally adopted. 
Governmental Resolution n.º 112/2015, 
identifying strategic options, was 
instead chosen as a policy-framing 
instrument for the maritime economy. 
An agreement with the FAO was 
signed in 2017 with the objective of 
developing a National Investment 
Plan and a programme to promote the 
blue economy. The Mindelo agreement 
with the European Commission, 
signed in 2018, focused on enhancing 
cooperation in research and innovation 
of blue growth.

This process culminated with the 
creation of a Ministry of Maritime 
Economy responsible for maritime policy 
and the management of marine resources. 
The opportunities and priorities of the 
blue economy set in the governmental 
programme centred on the following 
policy objectives:

•  consolidating traditional maritime 
activities,

•  creating new business opportunities 
in aquaculture, coastal tourism, and 
nautical activities,

•  strengthening Cabo Verde as a 
centre of commercial logistics and 
specialised services in the Atlantic,

•  fostering a more active presence 
at sea to increase monitoring and 
surveillance, and

◦  promoting better marine planning.

METHODS

The perceptions of stakeholders 
were obtained to understand the need 
for tailored solutions on overcoming 
perceived barriers to a strategy of blue 
growth in Cabo Verde. MSP was one of 
the solutions discussed following the 
EU-oriented framework, where area-
based planning strategies are at the core 
of blue growth. The main instrument 
for collecting information was 
structured interviews with public and 
private stakeholders to understand the 
perceptions of the role of maritime and 
ocean-based activities in a developmental 
strategy.

The sampling of the maritime actors 
was purposive and expandable, as 
adopted in a similar study (Durham et al., 
2014). Purposive or selective sampling 
relied on the local knowledge of 
Instituto Nacional de Desenvolvimento 
das Pescas (INDP). An initial list of 
members of industrial and artisanal 
fisheries organisations, environmental 
NGOs, directors of public maritime 
institutes, regulators, and private 
entrepreneurs was compiled. The timing 
of the first interviews coincided with the 
creation of a governmental department 
responsible for maritime affairs and 
the maritime economy and with broad 
public discussion on future maritime 
policy. Interviews with participants 
during a workshop on MSP allowed the 
enlargement of the sample to members 
of public institutes outside Mindelo. 
These two steps of the sampling process 
allowed a good coverage of relevant 
stakeholders. 

The interviews had two main 
sections. The first addressed respondent 
knowledge and assessment of marine 
planning in Cabo Verde and asked for 
cooperation in assessing data and sources 
of information on the maritime economy, 
focusing on assessing the strengths and 
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weaknesses of the marine-planning 
framework and identifying existing 
regulations and data on the maritime 
economy.

Blue growth loosely addresses 
concepts of economic growth, the use 
of ocean resources, and sustainability 
from different perspectives. The 
second section of the interview was a 
questionnaire consisting of 13 statements 
(Table 1) addressing four main themes 
and various aspects of the maritime 
economy and blue growth (Table 2). 

Adopting the framework and typology 
of agendas developed by Silver et al. 
(2015), a list of statements was developed 
by identifying the recurrent concepts, 
keywords, and themes in the literature /
Figure 2). Four statements focused on the 
oceans as a natural theme, addressing 
questions of the sustainable use of 
oceans (Voyer et al., 2018), addressing the 
concerns of environmental NGOs, and 
linking blue growth to environmental 
objectives. Emerging industries and 
new technologies, such as aquaculture, 
deep-sea mining, and renewable energy, 
focused on the concerns of private 
investors aggregated under the theme 
of oceans as good business. Oceans as 
opportunities for food security is also 
a relevant theme for SIDS focusing 
on traditional artisanal fisheries and 
methods of sustainable fisheries. Finally, 

TABLE 1. The 13 statements used during the 
interviews of the Cabo Verdean stakeholders.

1 Sustainability is a key aspect of the blue economy

2 Marine technology represents progress in the blue 
economy

3 Benefits of blue growth are relevant to me

4 There is a trade-off between growth and 
environmental quality

5 The governments should be responsible for and 
encourage blue growth

6 Blue growth is an opportunity for artisanal fisheries

7 NGOs are important partners in blue growth

8 Oceans are an opportunity for international 
investment

9 There is a trade-off between employment and the 
sustainability of blue growth 

10 Greed is the origin of problems with sustainability

11 Blue economy is important for big business and 
does not create environmental benefits

12 Environmental damage in the ocean is common 
knowledge

13 Oceans can support more economic activities

TABLE 2. Themes and statements.

Theme Keywords No. of 
statements

Oceans as natural capital Sustainable use of natural resources, healthy oceans, marine 
protected areas 4

Oceans as good business Emerging industries, renewable energy 4

Oceans as opportunities for food security Sustainable fisheries, artisanal fisheries 2

Oceans as platforms for new technology Importance of marine areas for innovation, MUPs, offshore energy 1

Oceans as platforms for good 
governance

Integrated management of multiple sectors, MSP, holistic 
management of the seas 2

FIGURE 2. Number of articles per year 
reviewed and selected from Scopus.
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the question of enacting a blue-growth 
strategy combined the problems of 
integrating the management of multiple 
sectors and MSP.

Interviewees were asked to qualify 
their agreement or disagreement with 
each of the 13 statements (Table 1) using 
a scale ranging from total disagreement 
(-3) to total agreement (3). They were also 
asked to classify their role and type of 
power in defining a blue-growth strategy 
in four categories: public, technical 
influencer, private decision-maker, and 
public decision-maker.

The various perceptions of the blue 
economy represent the components 
of an important social discourse to 
consider in public processes leading to 
the assessment of policy objectives. The 
results were analysed using principal 
component analysis (PCA) to quantify 
the main multivariate relationships 
between statements and to identify the 
perceptions of blue economy and blue 
growth. PCA transforms a large data set of 
variables into a smaller one that contains 
much of the original information in the 
larger dataset. The principal components 
depend on the dataset and can be used 
on numerical variables of different types, 
such as ordinal data of a Likert scale.

RESULTS

The study included 40 participants, 
mostly residents in Mindelo, selected 
for their relevance, specific knowledge, 
experience of the maritime economy, and 
as representatives of a diverse range of 
opinions.

Analysis of Perceptions of Blue Growth
More than half (54%) of the 

participants were female and young (<45 
years old) and averaged several years 
of professional experience. Participants 
self-classified their roles in the blue 
economy into four groups: public, 

technical influencer, private decision-
maker, and public decision-maker. 
Interviewed stakeholders were mainly 
from governmental agencies, NGOs, and 
research organisations (Figure 3), which 
are still developing in maritime economic 
sectors. Governmental agencies included 
INDP, a regulatory agency for maritime 
transport (Instituto Marítimo Portuário 
– IMP), a public company managing 
harbours (ENAPOR), the national 
directorate for the maritime economy 
(DGEM), and the national institute for 
land use and planning (Instituto Nacional 
de Gestão do Território – INGT). Private-
sector stakeholders were predominantly 
foreign investors in tourism and fisheries 
(for export). Private investors, industry 
representatives, and NGO stakeholders 
represented 29% of those interviewed.

The stakeholders had difficulty in 
establishing their level and type of power 
(only 50% were able to answer), and 
most of the c.a. 50% that answered this 
question had a high to intermediate level 
of power to influence or lobby.

The solution of the four principal 
component axes was sufficient to 
characterise the non-random structure 
of the data and explained 63.5% of the 
total variance in the response set. The 
Keyser-Meyer-Olkin statistic of 0.396 
indicated an insufficient sample size to 
draw statistically robust conclusions, 
but the Bartlett test value of 138 (p<0.000) 
indicated that correlations between the 

FIGURE 3. Sector distribution of interviewed 
stakeholders.
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13 statements were sufficiently high for 
a PCA. All components had at least two 
statements with loadings >0.7 (Table 3). 
The number of interviewees (40) was 
higher than in similar studies involving 
the perceptions of stakeholders.

The first component explained 21% of 
the variance, articulating the perceptions 
that oceans can support more economic 
activities and that international 
investment and new technologies are the 
main potential drivers for blue growth. 
A technical influencer at a governmental 
department stated, “There is political will 
and a decade of governmental investment 
in the maritime activities supported by 
good international relations and foreign 
investment in Cabo Verde”. This perception 
that oceans are an opportunity for 
international investors is transversal to 
interviewees that are public decision-
makers and private decision-makers and 
is associated with an optimistic view of 
the benefits generated by technology.

The second component attributed the 
central role in decision-making to the 
government, with NGOs as important 
partners, explaining 17% of the variance 
in perceptions. The central role of the 
government in promoting blue growth 
was shared by the public decision-
makers interviewed and most private 

investors, including those investing 
in the fishing industry. The third 
component associated sustainability with 
opportunities for artisanal fisheries and 
highlighted the role of traditional fishing 
communities in generating economic and 
environmentally sustainable solutions. 
The perception that sustainability is a 
key factor in a blue-growth strategy is 
shared by most interviewees that self-
classified as technical and had a medium 
to small role in influencing decision-
making, but explains only 14% of the 
variance. Representatives of the fishing 
communities perceived the high priority 
governmental agencies attributes to the 
identification of investment opportunities 
for foreign investors with some concerns:

A representative of a fisherman’s 
association stated

“The concession to Frescomar of 
fisheries facilities for ice production and 
fish cold storage for a 15 year period 
creates an unfair advantage to foreign 
operators and does not take into account 
the needs of caboverdian industrial 
fishermen”

and
“Foreign fleets do not land their captures 

in Cabo Verde ports and are not registered 
as national fishing in international 
regulating organizations, e.g. ICAT, as 

TABLE 3. Principal components of the perceptions of blue growth/blue economy and their 
weights.

Development Governance Small 
livelihoods

Limits to 
growth

Oceans are an opportunity for international investment 0.819 0.135 -0.176 0.037

Marine technology is progress in the blue economy 0.796 -0.135 0.209 -0.037

Oceans can support more economic activities 0.641 0.098 0.495 0.188

Benefits of blue growth are relevant to me 0.594 -0.096 0.423 0.022

There is a trade-off between growth and environmental quality -0.071 0.705 -0.027 -0.044

Governments should be responsible for and encourage blue growth 0.130 0.607 -0.143 0.051

NGOs are important partners in blue growth 0.190 0.665 0.192 0.174

There is a trade-off between employment and sustainability of blue growth -0.092 0.751 -0.089 0.012

Sustainability is a key aspect of a blue economy 0.116 -0.347 0.884 -0.108

Blue growth is an opportunity for artisanal fisheries 0.425 0.348 0.764 -0.181

Blue economies are important for big business and do not create 
environmental benefits 0.274 0.078 0.194 0.738

Greed is the origin of problems with sustainability -0.246 0.092 -0.170 0.738

Environmental damage of the ocean is common knowledge 0.151 -0.161 -0.326 0.852

Variance explained (%) 21 17.5 14.1 10.8
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a consequence we do not have attributed 
swordfish quotas to export”.

The fourth component identified a 
negative view of blue growth and big 
business in supporting sustainability. 
The perception of a negative trade-off 
between growth and environmental 
quality was shared by a minority of private 
decision-makers, NGO representatives, 
and some interviewees from the INDP. 
Their main concern was the use of coastal 
and marine resources by the developing 
tourism sector, and a second concern 
specified the risk to turtle nesting sites 
as tourism resorts expand into new 
coastal areas. Some NGOs already 
involved in conservation identified the 
need for a better articulation of plans for 
conservation and development on the 
islands of Sal and Boavista.

Perceptions of Preconditions of Maritime 
Spatial Planning
Cabo Verde does not have a policy 

framing MSP, so analysing the strengths 
and weaknesses of the present conditions 
that can hamper or facilitate MSP, as 
envisaged by the maritime stakeholders, 
is important. This assessment can lead to 
recommendations for actions to increase 
capacity and inform policy and marine 
strategies. An analysis of published blue-
growth discourses can be performed 
but would repeat previous analyses by 
Ritchie (2014) in the UK and Văidianu & 
Ristea (2018) in Romania. These studies 
of MSP perceptions supported our 
decision to focus on the perceptions of 
the discourses of maritime stakeholders.

One concern was the danger of 
exclusion from MSP participation, as 
identified by Wesley (Flannery et al., 2018), 
because Cabo Verde communities may 
not be aware of their role and importance 
in the process. The lack of institutional 
and human resources for developing 
an MSP process and the preference for 
adoption of aid linked third countries 

solutions creates additional risks of 
power-grabbing, thus legitimising the 
agendas of the current international 
actors in the African context.

Existing Strengths of Maritime Spatial 
Planning
The awareness of existing factors 

facilitating MSP by maritime stakeholders 
in Cabo Verde could be grouped into two 
main categories: i) political and social 
features of Cabo Verde and ii) sector 
appropriateness of maritime policy.

Amongst the arguments of the 
political and social features that could 
enable the process in Cabo Verde were:
•  a dense and complete general legal 

framework in the maritime/marine 
domain in some economic maritime 
sectors, 

•  a stable and reliable national justice 
system, 

•  political will and a decade of 
governmental investment in the sea, 

•  good international relations and 
foreign investment in Cabo Verde, 
and

•  a growing economy/social stability in 
an area with an unstable geographical 
framework. 
These factors were consistent with 

the image that the country has tried 
to affirm in recent decades. The main 
results of these policies are: Cabo Verde 
now belongs to the intermediate group 
of countries for human development and 
has been chosen by major investors, such 
the EU, the World Bank through the West 
African Regional Fisheries Programme, 
FAO, the African Bank for Development, 
and other countries such as Japan and 
Spain (European Commission, 2018).

 The stakeholders assessed current 
enabling factors and strengths on the 
most important sectors and policies of 
maritime activities:
•  archipelago dependency on maritime 

transport,
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•  the tradition of the Commercial 
Shipping School recognised by the 
International Maritime Organisation,

•  the importance of fisheries for 
local communities and the national 
economy,

•  strong environmental and 
conservation policies, and

•  biodiversity richness.
Not surprisingly, maritime stakehold-

ers recognised the weaknesses following 
at the same time with the strengths in 
an identical structure. The political and 
social features of Cabo Verde identified 
were:
• sector legal framework is complex 

and overlapping,
• no legal framework specific for MSP, 

and
• institutional overlaps and gaps in 

accountability and management 
responsibilities.

The stakeholders recognised 
maritime activities, tourism, and 
sand dredging as most important and 
expressed a general apprehension about 
maritime surveillance and pollution. The 
MSP process was perceived as addressing 
concerns about:
• the appropriation of space and 

resources,
• missing or uncoordinated 

surveillance of maritime activities,
• no central coordination of tourism 

policies,
• tourism designed by private investors,
• no contingency plans for marine 

polluting accidents, and
• sand and gravel extraction with no 

backup studies.
Another category of weaknesses 

identified by the discourse of the 
stakeholders focusing on the practice of 
MSP consisted of:
•  lack of a forum for the equal 

representation of all sectors,
•  lack of knowledge of some marine 

resources and science, and

•  lack of knowledge of MSP practices 
and implementation.

These concerns are particularly 
interesting because they are barriers that 
can be overcome by training, focused 
research, and the design of a truly 
participatory process.

The concerns and expectations of 
the stakeholders about MSP in Cabo 
Verde did not differ greatly from those 
previously reported for countries at a 
similar stage of MSP implementation 
(Văidianu & Ristea, 2018), except 
for the recognition of non-national 
sector interests that could hamper or 
facilitate the process, depending on the 
organisation and the awareness of local 
communities.

DISCUSSION

Addressing the research questions, 
we analysed the views of the stakeholders 
on a set of statements for the role 
of government, NGOs, and foreign 
investors in promoting blue growth and 
on the role of blue growth in promoting 
economic activities, job creation, and 
the sustainable use of ocean resources. 
Discourses in favour of growth and 
business opportunities were dominant. 
Interviewed stakeholders from Cabo 
Verde identified blue growth as a long-
term strategy for supporting sustainable 
growth, with international investors as 
key partners. Investor behaviour and 
ways to engage investors and identify 
their motives were considered relevant 
in this strategy. Previous experience 
by the Cabo Verde Invest forum with 
engaging international investors in the 
development of the tourism sector in 
Cabo Verde was considered relevant 
to the implementation of the strategy. 
Blue growth was perceived as an 
agenda promoted by the government, 
with public policies as the main 
driver. Discourses also highlighted 
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the opportunity generated by MSP 
for public discussion of a small-
livelihood agenda centred on artisanal 
fisheries and marine conservation. 
The preliminary results supported 
the hypothesis by Silver et al. (2015) 
of a concept of blue growth involving 
multiple agendas. The conservation and 
sustainability dimensions of a strategy 
of blue growth is mainly promoted by 
NGOs and international organisations 
supporting local conservation projects 
involving spatial planning. This 
developmental path creates a set of 
political opportunities to strengthen 
the blue economy if a strategy of blue 
growth is supported by law, defining 
orientations for MSP, overcoming the 
threat of economic pressures leading to 
ocean resources appropriation, ocean 
grabbing and creating opportunities 
to empower coastal communities and 
national stakeholders. The concern of 
excluding traditional communities and 
their dependence on small fisheries 
supported the findings of Ciołek et al. 
(2018). The view of the framework of 
governance identified the government 
as the key actor for this strategy, 
which should promote international 
investment and accommodate the trade-
off between blue growth, employment, 
and environmental sustainability.

The stakeholders perceived Cabo 
Verde as a growing economy with social 
stability and a reliable justice system in 
an unstable external African context. 
Concerns, however, remain about the 
appropriation of space and resources in 
the existing positive domestic context, 
indicated by the identified weakness in 
the surveillance of maritime activities 
and a lack of policy coordination. 
Barriers to better coordination within 
MSP were also linked to the lack of 
knowledge of MSP practices and to 
insufficient scientific knowledge of 
marine resources. Some stakeholders 

appointed the need for the better 
coordination of tourism activities and 
policies. The lack of equal representation 
of all sectors in a coordinated forum was 
a general concern. The recognition that 
non-national interests could facilitate 
or hamper the interests and efforts of 
local communities were also expressed. 
The participation of the stakeholders 
in defining and implementing policy 
was thus a precondition for creating 
predictability and confidence.

Financing of the developmental 
strategy by 2030 is a critical constraint 
recognised in governmental documents, 
such as the Plan for Sustainable 
Development. When achieving middle-
income status, the tendency is to replace 
decreasing foreign aid with international 
investment. The stakeholder analysis 
identified a consensus on this subject 
across groups and a preference for 
market driven solutions and project 
based finance. Market-driven and 
project-financed growth, however, does 
not address the needs of financing marine 
surveillance, research, or the conservation 
of marine resources. Project-based 
finance is clearly insufficient to address 
all needs for sustainable development. 
The conservation of marine resources 
and the management of marine protected 
areas have been financed by international 
NGOs in cooperation with governmental 
agencies. An area of potential conflicts 
between the use of coastal and marine 
resources by private investors and 
conservation interests is growing but 
may also be creating an opportunity for 
the introduction of MSP.

The stakeholders recognised the 
weakness of regulating and monitoring 
marine resource use and identified 
concerns about the appropriation 
of space and resources. They also 
admitted that the top-down approach 
of government was insufficient to 
integrate the interests of all parties 
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concerned. Institutional overlaps and 
gaps in accountability and management 
responsibilities are barriers to a blue-
growth strategy. Spatial coastal planning 
in Boavista and Sal, where development 
pressures are higher, might provide an 
example of a regulatory framework that 
addresses these concerns, integrating 
different national and local agencies 
with overlapping responsibilities in the 
land-sea interface.

Asserting sovereignty and increasing 
our knowledge of sea resources are 
vital components for implementing 
a blue-growth strategy to encourage 
international partners and investors to 
support economic development and to 
improve livelihoods, as defined in the 
Cabo Verde governmental programme. 
Access to fishing grounds and ocean-
based research has been the main driver 
of cooperation between the EU, Cabo 
Verde, and other African countries 
in the region (Kaczynski & Fluharty, 
2002; Gagern & van den Bergh, 2013; Le 
Manach et al., 2013). Access to strategic 
resources in an African environment 
has been the key motive for Chinese 
companies and initiatives of the Chinese 
government (Bräutigam & Xiaoyang, 
2011). Special zones of economic 
development have been a preferred 
instrument in Chinese partnerships 
geared towards big infrastructure 
projects and Chinese-backed loans. 
This type of international cooperation 
also adds increased macroeconomic 
financial risks where external debt is 
already a constraint. Security is also 
a key vector in the African strategy of 
maritime development identified by 
the African Union (Walker, 2017). All 
these factors conflict with area ocean 
grabbing fear by local communities and 
the risk of overexploiting resources. 
Together with the obstacles to MSP 
implementation, the path to blue 
growth in Cabo Verde must address the 

needs for participation, empowerment, 
and increasing the capacity of human 
resources.

CONCLUSION

As a conceptual framework, blue 
growth is useful for identifying multiple 
agendas at the national level and for 
framing this case study enabling the 
assessment and discussion of critical 
elements of a sustainable strategy of 
development. Several international 
organisations, FAO, and UNDEP 
have requested the introduction of a 
framework for a blue economy in their 
cooperation initiatives since the initial 
Blue Chart document. Lack of clarity 
on blue growth objectives and the 
means to achieve it create additional 
tensions for a country that is dependent 
of foreign donors and international 
cooperation. MSP has been viewed as 
one of the most important enablers 
for blue growth and is a possible tool 
to minimize the social impacts blue 
growth may have on developing small 
island countries, where the livelihoods 
of coastal communities rely on ocean 
resources and space. The creation of a 
government department dedicated to 
blue growth was chosen as governance 
framework by Cabo Verde government 
but does not eliminate the necessity of 
marine planning and clear objectives. 
The analysis of the perceptions of 
stakeholders identified a growing 
need to integrate a nationally focused 
perspective in a system of governance 
that fosters national partnerships 
between stakeholders, NGOs, and the 
national government. Enacting a blue-
economy agenda and MSP across the 
Cabo Verde archipelago highlights the 
risks and opportunities of enabling the 
sustainability and social dimensions 
within the existing dominant market led 
development policy vision.
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ABSTRACT
The multitude of human activities and the dynamic interactions with the land and sea 

add complexity and challenges to managing the land-sea zone, particularly in a changing 
climate. This paper aims to inform future land-sea interactions (LSI) management for 
the Azores that seeks long-term sustainability. Looking through the lens of physical 
processes based on literature review, local knowledge and long-term field survey, this 
research applies a single case study mixed methods approach to reflect on the past, 
present and potential future human activities at Santa Bárbara beach in São Miguel island. 
Uncontrolled sand-mining activity during the 1960s to 1995 resulted in an irreversible 
change to Santa Bárbara, a rare exemplar of a pristine active beach-foredune system of 
the Azores before human activity. An activity-morphology coevolution timeline showed 
the corresponding sand-mining intensity and resiliency of the beach-foredune system, 
before and after crossing the tipping point. To date, the beach has recovered slightly 
and offers beach breaks with multiple peaks for surfing, and sun and sea-bathing. Pre-
pandemic tourism data from 2009 to 2019 indicated a rising trend in the number of 
visitors to São Miguel island and hotel income, along with an observed growth in the 
number of surfers at Santa Bárbara in recent years. With planned/approved investments 
in tourism development at Santa Bárbara, tourism and recreation are and will likely 
remain as the primary uses of this coast in the (medium-term) future. Potential conflicts 
could occur among surfers and with bathers, while associated coastal hazard impacts in 
the future could modify surf quality/quantity/location and/or trigger the construction 
of coastal defences to protect existing/future facilities at the beach and near the edge of 
the back-cliff. This research demonstrates the need for LSI planning and management 
to consider the interconnectedness of present/future human activities, along with local 
geomorphology and coastal processes, and associated impacts of the most significant 
coastal hazards, i.e., sea-level rise, storms, coastal erosion and flooding in the case of Santa 
Bárbara. Reflecting on past activity-geomorphology coevolution at Santa Bárbara while 
considering the current pace of change, as well as uncertainty in the future, suggests 
that LSI planning and management, in general, could benefit from including event-based 
trigger points in addition to a fixed time-based review of management plans.

RESUMO
A panóplia de actividades antrópicas e as interacções dinâmicas entre o mar e a terra, 

aliadas às alterações climáticas acrescentam uma maior complexidade aos desafios na 
gestão da zona de interface terra-mar. Este artigo visa informar a forma de gerir futuras 
interacções no interface terra-mar, nuns Açores que procuram a sustentabilidade a 
longo prazo. Com base numa revisão cuidada de literatura, do conhecimento local e de 
dados resultantes de trabalhos de campo de décadas, esta pesquisa aplica num estudo 
de caso metodologias mistas para reflectir sobre o passado, o presente, e o futuro do 
sistema costeiro da praia de Santa Bárbara (ilha de São Miguel), bem como das potenciais 
actividades antrópicas neste. Entre os anos 60 e meados dos anos 90 do século passado, 
a mineração descontrolada de areia resultou numa mudança morfodinâmica irreversível 
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na praia de Santa Bárbara, um dos exemplos raros nos Açores de uma robusta praia 
de areia com duna frontal, livre da actividade antrópica. Uma sequência temporal da 
coevolução entre a actividade mineira e a morfodinâmica do ambiente litoral de Santa 
Bárbara mostrou a correspondência entre a intensidade da mineração e a resiliência do 
sistema, antes e após o ponto de ruptura. Até ao presente a praia recuperou ligeiramente 
e oferece vários tipos de rebentação das ondas do mar adequadas à prática do surf e aos 
banhos de mar e de sol. Os dados do turismo pré-pandémico, de 2009 a 2019, sugerem 
uma tendência crescente do número de visitantes e nas receitas de hotelaria, a par 
de um aumento do número de surfistas em Santa Bárbara nos últimos anos. Com os 
investimentos projectados e/ou aprovados para o desenvolvimento turístico de Santa 
Bárbara, tudo indica que o turismo e a recreação, continuem sendo a médio prazo as 
principais actividades neste local. Poderão ocorrer conflitos entre surfistas e banhistas, 
enquanto os impactos dos perigos costeiros poderão afectar por exemplo a morfologia 
dos fundos marinhos e assim alterar qualidade/quantidade/localização do surf e/ou 
desencadear a construção de defesas costeiras para proteger as instalações existentes/
futuras na praia e na vizinhança do bordo da arriba subjacente. A presente investigação 
demonstra a necessidade do planeamento e da gestão das zonas de interface terra-mar 
considerarem a interconexão das actividades antrópicas actuais/futuras, juntamente com 
a geomorfologia local, com os processos costeiros, e ainda com os impactos decorrentes 
dos perigos costeiros mais significativos, i.e., a subida do nível médio do mar, as 
tempestades, a erosão costeira, o galgamento e inundações costeiras, no caso de Santa 
Bárbara. A reflexão sobre a coevolução ocorrida no passado entre a actividade mineira e 
a morfodinâmica da praia de Santa Bárbara, atendendo à tendência actual, assim como 
à incerteza no futuro, sugere que o planeamento e a gestão das zonas de interface terra-
mar, em geral, poderiam beneficiar da inclusão de eventos que desencadeiem um ponto 
de ruptura como indicadores para a revisão dos planos de gestão, para além do habitual 
intervalo de tempo.

INTRODUCTION

The coast, being the “gateway” to the 
sea from the land and vice versa, is 

where dynamic interactions and a broad 
continuum of responses to external 
forcing take place. Some are transient 
with continuous observable changes such 
as the dance between the beach foreshore 
morphology and the swash and backwash 
of waves, while some are long-lasting with 
no/little observable changes during the 
average life span of a human being such as 
the stable high cliff, depending on the cliff-
forming material and magnitude of basal 
erosion (e.g., Sunamura, 1992; Komar, 1998; 
Borges, 2003a (unpublished)); Hurst et al., 
2016). Despite the exposure to extreme 
sea conditions, the coast has been and is 
increasingly attracting ever more people, 
activities and development. With an 
increasing trend, an estimation of 40% of 
the world’s total population resides within 

100 km from the coast with an estimated 
50% of total international tourists travelling 
to coastal destinations (UN, 2017). The 
multitude of human development, the 
interrelationships and entanglement 
between coastal and marine activities, 
coupled with the dynamic interactions 
with the natural environment of both land 
and sea add to the complexity of managing 
the land-sea zone.

The importance of considering Land-
Sea Interactions (LSI) in Maritime Spatial 
Planning (MSP) has been alluded to as one 
of the key principles of MSP practice (EC, 
2008) and further underscored in articles 4, 
6 and 7 of the European Union (EU) MSP 
Directive 2014/89/EU (EC, 2014). In effect, 
coastal EU member states were tasked to 
prepare their respective maritime spatial 
plans by March 2021 where considerations 
of LSI, accounting of the multiple aspects of 
environmental-economic-social-safety and 
fostering coherence between the maritime 
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spatial plans with other management 
plans such as the Integrated Coastal Zone 
Management (ICZM), among others, were 
included as minimum requirements of a 
maritime spatial plan (EC, 2014). To address 
the dynamic and complex LSI, Ramieri et 
al. (2019) discuss the links between ICZM 
and MSP, while Kidd et al. (2019) reflect 
on how LSI issues could shape the future 
trajectory of MSP and further allude to the 
potential emergence of a future land and 
sea planning tool known as the Territorial 
Spatial Planning (TSP).

To add complexity and uncertainty 
to the multifaceted LSI, natural and 
anthropogenic-induced coastal hazards 
increasingly experienced by many 
coastal communities require careful 
consideration and integration into 
management plans such as ICZM and 
MSP. In response, the need to consider 
climate change-induced long-term 
changes in MSP is explicitly asserted in 
the EU MSP Directive (EC, 2014). Santos 
et al. (2020) reinforce the critical need to 
incorporate climate change in MSP to 
ensure a thriving ocean in a changing 
climate and suggest potential approaches 
to steer towards this goal. Some of 
the most evident concerns include 
warming of ocean temperature, changes 
in ocean currents, chemical changes 
such as acidification and salinity, and 
rising of sea-level (Bindoff et al., 2019; 
Oppenheimer et al., 2019). The cascading 
global-scale impacts and implications 
at local-scale coastal and marine social-
ecological systems vary according to, 
but not limited to, local conditions of 
climate, wave regime, morphodynamics 
and geomorphology. Along the coastal 
zone, a body of literature has shown 
the (growing, varying and interrelated) 
hazards and consequences of rising sea-
level, increased storm activity, coastal 
flooding and erosion at the local level 
both in general (e.g. Nott, 2006; Williams 
& Gutierrez, 2009; Vitousek et al., 2017; 

Oppenheimer et al., 2019) and specific to 
the North Atlantic coasts (e.g. Gutierrez et 
al., 2007; Ezer & Atkinson, 2014; Castelle 
et al., 2018).

Looking through the lens of physical 
coastal processes and geomorphology at 
a local coastal area, this paper seeks to 
understand the consequences of these 
climate change-induced impacts on 
future human activities that are pertinent 
to nearshore land-sea interactions with 
tight interconnections between the land 
and sea. Through an in-depth analysis 
of a case study in São Miguel island, this 
research is three-fold: 1) Understand 
past coevolution of human activities and 
geomorphological changes by the coast; 
2) Determine current climate projections 
and hazards that pose as significant 
threats to the coast; and 3) Explore 
implications of the climate impacts on 
future human activities in the land-
sea interface. Our research questions 
guiding this study are thus: 1) “What 
could we learn from our past actions and 
consequences?” and 2) “What could be 
the effect(s) of climate-induced impacts 
on future human activities in the land-
sea interface?”. The following sections 
introduce the physical background of 
our study area and present the most 
significant maritime sectors in the 
land-sea interface, and our case study 
selection and analysis process. We then 
share lessons learned from past human 
actions and consequences on local 
geomorphology and explore climate 
change-induced impacts on future 
human activities. Finally, we reflect on 
insights gained from this study that 
could inform future LSI management of 
maritime sectors in the Azores.

STUDY AREA

Located in the North Atlantic Ocean 
between 36° 55’and 39° 43 ́ North and 
24° 45’ and 31° 17’ West, the Azores 
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archipelago is an autonomous region of 
Portugal and part of the EU outermost 
regions. The Azores consists of nine 
small volcanic islands, i.e., Santa Maria, 
São Miguel, Terceira, Graciosa, São Jorge, 
Faial, Pico, Flores and Corvo (Figure 
1a). The archipelago is characterised as 
having a high-wave energy climate with 
both sea and swell contributing to coastal 
energy (Borges et al., 2002; Rusu & Soares, 
2012; Rusu & Onea, 2016). Seven generic 
coastal environmental hazards were 
considered as significant threats to the 
Azores coast, i.e. sea-level rise, storms, 
coastal erosion, tsunamis, landslides, 
flooding, and seismic activity and 
volcanoes (Calado et al., 2011). In spite of 
the coastal hazards, the narrow coastal 
fringe is home to many island residents 
and commercial/economic activities, 
with a rising trend in international 
tourism over the past decade.

Santa Bárbara beach is located in the 

north coast of São Miguel, the biggest 
and most populated island, in the Azores 
(Figures 1b and c). The largest beach in 
the island, Santa Bárbara beach is circa 
1 km long from Morro de Santana to the 
lava delta of Ponta das Praias. The beach 
is fully exposed to waves coming from 
the northwest and experience the most 
destructive storms coming from the 
north (Borges et al., 2002). Located circa 
1200 m offshore at 5 m depth, the shallow 
submarine shoal provides some sheltering 
to storms approaching from north and 
northwest (LNEC, 1987 (unpublished)).

METHODS

Mixed methods (Creswell & Plano 
Clark, 2018) and case study (Yin, 2014) 
research designs are considered valuable 
in understanding complex real-life events. 
This paper employs a single case study 
and mixed methods design that combines 

FIGURE 1. Study area: a) Azores in the middle of the North Atlantic Ocean (in blue circle; using 
Bing map); b) São Miguel island (using Bing map) and c) Santa Bárbara coastal stretch showing 
coastal vulnerability classification - orange indicating high vulnerability (adapted from Ng et al. 
(2019); using ESRI satellite image).
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qualitative and quantitative analyses. 
This includes reviewing scientific articles 
and grey literature, integrating local 
knowledge of local users and businesses, 
long-term field observations and surveys 
that included after-storm surveys 
of impacts on the natural and built 
environment, qualitative and quantitative 
trend analyses of current activities over 
the past decade and activity/multi-
hazard interaction matrix to explore the 
associated impacts of the most significant 
hazards on the activities.

Key maritime sectors to be considered in the 
land-sea interface
Shipman et al. (2018) synthesise the LSI 

of eight key marine development sectors to 
inform LSI planning in the MSP process, 
while Calado et al. (2021) and Silva et al. 
(2021) consolidate a list of key maritime 
sectors for the Azores archipelago. Based 
on these studies, a set of the most relevant 
nine key sectors in the land-sea interface 
was determined for the Azores (Table 1) in 
this paper. These sectors encompass both 
traditional and emerging activities. Human 
activities and development in the coastal 
zone could be primarily sea-based with an 
onshore connection or, vice versa, primarily 

land-based with an offshore connection. 
Depending on the type of activity, the 
nature of the LSI of the activities could be 
direct/indirect, supportive/constraining, 
and positive/negative.

Case study selection and analysis
We selected a case study in São Miguel, 

the biggest and most populated island, 
to explore in-depth the coevolution of 
human development and geomorphology 
in the Azores coast. In addition to data 
availability and accessibility, the criteria 
for our case study selection were based 
on a combination of three indicators, i.e., 
1) integrated coastal vulnerability index 
score (ICVI; Ng et al., 2019); 2) historical 
coastal retreat rates (Borges, 2003a 
(unpublished)); and 3) extensive historical 
human intervention in the area based on 
local knowledge and field survey.

We developed a three-step approach 
to analyse the case study. Step 1 reflected 
on lessons learned from our past 
human actions and consequences on 
the physical environment by collecting 
and analysing data of past-to-present 
human development and geomorphology 
coevolution. The evolution of human 
activity at Santa Bárbara was determined 

TABLE 1. Key maritime sectors in the land-sea interface for the Azores archipelago. 

Key maritime sectors
Primary place of activity

Sea-based with onshore 
connection

Land-based with offshore 
connection

Fisheries x
Aquaculture x

Mining x
Tourism, recreation & cultural heritage* x x

Navigation & maritime transport x
Ports, marina & coastal infrastructure** x x

Coastal protection (structures and 
maintenance activities) x x

Nature conservation & preservation x x
Marine renewable energy x x

*includes land and underwater cultural heritage
**includes cables and pipelines
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through literature review, local 
knowledge and field observations. In 
addition to these methods, the study 
of geomorphology evolution, i.e., bluff 
recession and beach morphology, was 
based on long-term field survey data 
obtained from 1999 to present, alongside 
with aerial photographs from 1955, 1974, 
1988, 1998, 2005, 2007 and 2020. Berthois 
(1953) provided the oldest survey data 
describing the geomorphology and cross-
section profiles of Santa Bárbara. To 
demonstrate and understand the coupled 
evolution of human activity and beach 
morphology, we plotted the development 
of the human activity over the period of 
1960s to 1995, i.e., sand-mining, at Santa 
Bárbara beach together with the evolution 
of the beach morphology from pre-human 
activity in the 1950s (Berthois, 1953) to 
present-day condition. Step 2 determined 
the most significant coastal hazards at 
Santa Bárbara beach by examining local 
coastal processes and projected climate 
change-induced impacts along the coastal 
stretch. This is carried out through 
literature review and, in addition to long-
term field data collected in step 1, surveys 
of impacts on the natural and built 
environment after major storms over the 
past two decades. Limited quantitative 
climate data is available for Santa Bárbara. 
The wave vector – mean and the most 
damaging storms – were obtained from 
offshore hindcast wave climate numerical 
model data for São Miguel island (Borges, 
2003 (unpublished) after Pires, 1995 
(unpublished)) complemented with field 
survey data and after-storm surveys. The 
exposure to dominant swell/ storm waves, 
and modal run-up for extreme events 
and inland penetration of 7 m and 100 m 
(Borges & Andrade, 1999 (unpublished); 
Borges, 2003 (unpublished)) were further 
applied to understand the vulnerability of 
Santa Bárbara to extreme events, coastal 
flooding and erosion hazards. While sea-
level rise is specific to local conditions, the 

available tide gauge data for São Miguel 
island, located in Ponta Delgada, showed 
a rising trend in agreement with other 
findings and global trend (Ng et al., 2014).

Step 3 subsequently postulated a future 
scenario by determining the main present 
and future human activities in the land-
sea interface based on the list in Table 
1 and exploring the associated impacts 
of the main coastal hazards determined 
in step 2 on these activities. Current 
activities in Santa Bárbara beach were 
identified through literature review and 
field observations that were supported 
by local knowledge, which included 
personal communications with local 
users/businesses. The relevant maritime 
sectors and activities were verified with 
the archipelagic- and island-wide scale 
extensive work carried out in identifying 
and mapping existing maritime uses and 
activities in the islands of Azores, Madeira 
and Canaries (Silva et al., 2019). Future 
human activities at Santa Bárbara were 
projected through qualitative analysis that 
is based on quantitative regional trends 
over the past decade with data obtained 
from the Azores tourism agency. This 
entailed understanding trends of current 
activities, existing and planned investments 
to support current activities, new activities 
already planned for the future (if any), as 
well as inherent physical conditions in 
this area that support or constrain future 
activities. The interactions between the 
associated impacts of the significant coastal 
hazards on these present/future activities 
were subsequently explored through the 
use of an activity/multi-hazard interaction 
matrix.

RESULTS AND DISCUSSION

What could we learn from our past actions 
and consequences?
In the 1950s, Santa Bárbara exhibited 

a well-nourished and reflective beach 
profile (Berthois, 1953). It comprised 
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a steep beach face and a single berm 
that was limited by a poorly vegetated 
foredune of circa 10 m above mean sea-
level. Accounting for both subaerial beach 
and dune structures, Borges et al. (2002) 
approximate volumetric retention of 
about 1 x 106 m3 above mean sea-level in 
1953 at Santa Bárbara beach. As a result of 
uncontrolled sand-mining activity, Santa 
Bárbara beach subsequently went from 
being a pristine active beach foredune 
system to a complete loss of beach in 
the 1980s (Borges et al., 2002; Figure 2). 
Complete cessation of sand-mining was 
finally legally enforced at Santa Bárbara 
beach in 1995, but it took another decade 
before the beach started consolidating 
and becoming more robust. During 
this period, the beach managed to (re)
establish an extensive low-tide sandy 
platform with sediment losses to the 
nearshore that occurred in the course of 
the sand-mining activity. This leads to a 
new distribution pattern of the available 
sediments at the submarine beach that 
are trapped within the local coastal cell. 
However, the beach continues to maintain 
the modal dissipative morphodynamic 
arrangement to cope with the horizontal 
penetration of the waves.

At present, through comparing 
topographic profiles using long-term 
field survey data, the beach shows to be 
in a precarious dynamic equilibrium in 
terms of available sediment volume and 
modal wave energy on a predominant 
dissipative morphodynamic regime. 
Even though the subaerial profile had 
grown slowly at the cost of bluff erosion, 
this is yet again an adaptation response 
commensurate with the search for the 
adequate length of an equilibrium 
dissipative profile. Consequently, the 
beach does develop temporarily during 
calm summers, but essentially, the beach 
system never recovered to its pre-mining 
profile. Being rapidly destroyed by 
stormy waves or even by waves during 

spring tides, the narrow berm (2 to 5 m 
length) is not always present along 
the longitudinal extent of the beach. 
Hence, waves frequently reach the base 
of the bluff and simultaneously cause 
basal erosion that leads to subsequent 
landslides and cliff retreat. As a result, 
the bluff continues to act as a functionally 
equivalent seawall that increases the 
reflectance of the shore (cf. Borges et al., 
2002; Borges, 2003a (unpublished); Kelley, 
2004; Komar, 1997; Nordstrom, 2000) 
and consequently, the bluff continues 
to retreat. However, the bluff material, 
being a very poor source of sediments 
to the beach, only provides minor inputs 
to the beach that do not compensate the 
offshore loss of beach sediments during 
major storms or extreme events.

Projected coastal hazards
There are four coastal hazards that 

represent the most significant threats 
to Santa Bárbara beach, i.e., sea-level 
rise, storms, coastal erosion and coastal 
flooding. Ponta Delgada tide gauge 
data showed statistically significant 
rising sea-level trends of 2.5 ± 0.4 mm/
yr between 1978 and 2007 and 3.3 ± 
1.5 mm/yr between 1996 and 2007 (Ng 
et al., 2014). Rising sea-level trends and 
wave energies will likely increase storm 
intensity and frequency resulting in more 
frequent flooding and coastal erosion 
(Andrade et al., 2008; Borges, 2003a 
(unpublished)). Based on field surveys, 
storms in the last decades resulted in 
bluff recession and some beach erosion. 
However, the bluff erosion has not been 
a significant sediment source to the beach 
and will certainly affect facilities located 
landward of the bluff, existing or future. 
The loss of sandy sediments due to beach 
erosion has so far been mitigated due to 
sand trapped within a local coastal cell in 
an unusual (for a volcano island) shallow 
sandy insular platform at the Santa 
Bárbara zone. This status can be affected 



BORGES & NG: LAND-SEA INTERACTIONS AT SANTA BÁRBARA, AZORES 569

both by the projected sea-level rise rates 
and the increase in the frequency and 
intensity of storms. Sea-level rise will 
contribute to coastal flooding, amplifying 
the effects of the overwash of stormy 
waves on structures by the coast. Further, 
sea-level rise, according to the empirical 
Bruun’s Rule (e.g., Bruun, 1962; 1983), will 
cause erosion of beach sediments leading 
to an establishment of a new dynamic, 
already fragile, equilibrium of the beach 
system. This implies a change in bluff 
erosion rates that are closely linked to 
the impacts of the stormy waves (and 
swell) and changes in the inshore and 
nearshore morphology with implications 
for nautical activities.

Exploring LSI of present-future human 
activities at Santa Bárbara beach
Through reviewing grey literatures 

(e.g., Silva et al., 2019), local knowledge 
and field observations, we determined 
the primary existing activities at the 
Santa Bárbara coast, which fall into three 
main maritime sectors, i.e., “Tourism, 
recreation & cultural heritage” sector; 
“Ports, marina & coastal infrastructure” 
sector; and “Coastal protection 
(structures and maintenance activities)” 
sector. Pre-pandemic tourism data 
from 2009 to 2019 for São Miguel island 
indicated that the number of visitors 
(Figure 3a) and hotel income (Figure 
3b) were on a rising trend (OTA, 2021). 
Similarly, local surf schools at Santa 
Bárbara stated a rising trend in surfing 
activity with a growth in the number 
of (local and foreign) surfers, especially 
during 2016/2017 to 2019 (personal 
communications with Santa Bárbara Surf 
School Azores and Azores Surf Center, 
2021). Concurrently, investments in 
facilities and infrastructures to support 
tourism and recreational activities in this 
area are also showing a rising trend, pre-
pandemic. The popular Tuká Tulá bar at 
Santa Bárbara beach is planning to invest 

circa 200,000 euros on renovating current 
facility - upgrading and enlarging - that 
is due to start by the end of Summer 
2021 and completed in time for the next 
summer season (Municipality of Ribeira 
Grande, 2021a). In addition to the existing 
Santa Bárbara Eco Resort, recent tourism 
development at Santa Bárbara included 
approval of the construction of a new 
hotel resort in 2019 with a total area of 
circa 75,000 m2 (Municipality of Ribeira 
Grande, 2021b). This project, funded by 

private investments of circa 42 million 
euros, is the biggest ongoing investment 
in the Azores as of December 2019 (ibid). 
However, the construction originally 
planned for 2020 has been suspended 
due to the pandemic situation. As 
regards aquaculture, this emerging 
sector is currently still in its infancy stage 
in the Azores due to a wide number of 
constraints (e.g., unfavourable natural 
and weather conditions) described 
in detail in Silva et al. (2019). All four 
approved aquaculture production sites 
are currently located in the southern 
coasts of the islands of Faial, Terceira, São 
Miguel (Government Council Resolution 
no. 126/2016, of 25 July, updated 
by Government Council Resolution 
2/2018, of 24 January) and Graciosa 
(Government Council Resolution no. 
103/2019, of 26 September). With 50% 
higher wave energy on the northern 
coast of São Miguel island (cf. Borges, 
2003a (unpublished)) and potential 
conflict with existing activities in Santa 
Bárbara, aquaculture as a new activity 
at Santa Bárbara does not seem likely 
in the medium-term future. Similarly, 
these constraints also suggest a lower 
likelihood for emerging sectors such 
as marine renewable energy to occur 
at Santa Bárbara in the medium-term 
future. Likewise, offshore sand-dredging 
for civil construction is not deemed 
favourable due to a lack of available sand 
offshore in this area (project GEMAS; 
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Quartau et al., (2006 (unpublished)).
Consequently, based on our current 
analysis, (medium-term) future human 
activities in this area will likely be similar 
to existing activities, although increased 
traffic, facilities and intensity are likely 
to ensue under the presumption that 
national and international tourism 
resume to the pre-pandemic scenario in 
the future.

We subsequently explored the 
associated impacts of four main 
coastal hazards on the present-future 
activities using an activity/ multi-hazard 
interaction matrix (Table 2). To allow 
for a more meaningful understanding 
of relationships between activities and 

climate change-induced impacts, the 
“tourism, recreation & cultural heritage” 
sector was categorised into sea-based 
vs land-based. As the effects of coastal 
hazards on sea-based activities that 
are strongly dependent on sea-bottom 
morphology vary significantly from 
those that do not, we created a sub-
category within the sea-based category 
to further show the distinction.

Potential synergies and conflicts of present-
future activities
The “tourism, recreation & cultural 

heritage” sector is and will likely 
continue to be the main driver in 
determining the needs and expansion 

FIGURE 3. Tourism data for São Miguel island from 2009 to 2019: a) annual number of tourists: 
total refers to total number of tourists; national refers to tourists that reside in Portugal; and 
international refers to tourists that reside outside of Portugal; b) annual hotel income (data 
obtained from Observatório do Turismo dos Açores (OTA, 2021)).
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of the other two sectors. Over a long 
stretch of sandy beach, Santa Bárbara 
offers beach breaks with multiple peaks 
that are generated by the shallow sandy 
sea-bottom. However, surf conditions are 
highly subjected to the interactions of 
wind, incident waves, currents and local 
sandy bottom morphology. Conversely, 
with many other options on the northern 
and southern coasts of the island, Santa 
Bárbara is not very popular as a bathing 
area among local residents. The sun and 
sea-bather trend has, however, started 
to rise due to a growing number of 
international tourists to the island. Of 
interest, the Azores is also starting to 
be known as a surfing destination, with 
São Miguel being one of the stopovers 
(personal communication with Santa 
Bárbara Surf School Azores, 2021). 
Equally, surf lessons and sessions, as an 
additional tourism activity, are likely to 
increase in response to the current rising 
global surf trend. Potential conflicts (and 
risks of accidents) could subsequently 
exist between surf schools operating at 
the same beach, and also between surf 
schools, beginner surfers and advanced 
surfers (including wind-surfers and kite-
surfers).

Likewise, the recent growth in sea-
bathers represents a potential conflict 
between surfers and bathers. With the 
increase of visitors to this area, there 
will likely be a parallel growth in the 
supporting facilities and infrastructure 
such as hotels and bars. In effect, 
the construction of another hotel to 
accommodate tourists at the landward 
side of Santa Bárbara beach has been 
suspended due to the current pandemic 
situation. Risks to this beach include 
overcrowding and exceeding the 
carrying capacity of beach and surf, while 
an increase in built structures could also 
likely call for a need to increase coastal 
protection. This further points at the 
significance of long-term sustainable 

planning that takes into consideration 
the interactions of human development 
and local geomorphology and coastal 
processes.

What could we expect in a changing climate?
The “tourism, recreation & cultural 

heritage” sector encompasses human 
activities that respond rather differently 
to future climate-induced threats (Table 
2). In the sea-based category, a sub-
category was created to differentiate 
activities where sea-bottom morphology 
plays a significant role, i.e., surf in this 
case. For instance, surf breaks could 
change in quality/quantity or shift to 
another location depending on future 
coastal responses to increased storm 
activities, the extent of sea-level rise and 
coastal erosion. The changes could be 
short-term or long-term depending on 
the (compounded) magnitude, frequency 
and duration of the impacts. On the other 
hand, sea-bathing activity is less affected 
by coastal hazards in the medium-term. 
Increased intensity and frequency of 
storms in the future could represent 
fewer suitable days for sea-bathing. 
Conversely, land-based activities are 
affected by all four coastal hazards. Some 
of these activities support sea-based 
activities, e.g., access to the beach and the 
presence/width of the beach will have 
a direct effect on sea-based activities. 
For instance, increased storm activity 
would likely increase the frequency of 
temporary dynamic (im)balance of the 
local sediment budget (e.g., exposure of 
shingle, previously resting beneath the 
sand), leading to fewer available days for 
sun-bathing.

The projected coastal hazards can 
also trigger the construction of coastal 
defences to protect existing and future 
facilities at the beach and/or those 
located on the edge and landward of the 
bluff. The construction of seawall(s) to 
stabilise the bluff and protect properties 
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can lead to a seawall saga by increasing 
tremendously the reflectance of the 
shore that could ultimately result in 
a permeant loss of beach through a 
process known as Newjerseyization 
(cf. Bush et al., 1996; Pilkey & Dixon, 
1996). A similar scenario can occur with 
other hard-engineering coastal defence 
solutions such as attached breakwaters 
and gabions, although these hard 
structures tend to dissipate the wave 
energy. Nevertheless, they still reflect 
enough to cause erosion of the beach 
sediments (sand or gravel) that could 
result in the shrinking of its cross-section 
(e.g., Pilkey & Dixon, 1996; Nordstrom, 
2000). Being built on the exposed beach 
that affects nearshore morphodynamics, 
this will most certainly lead to beach 

loss at Santa Bárbara similar to the 
fate of the eastern extremity of the 
neighbouring beach at Monte Verde. 
A breakwater built to defend the 
seafront avenue was constructed almost 
entirely along the transverse profile 
of the exposed beach (Borges, 2003b 
(unpublished)). An alternative to hard-
engineering structures to protect against 
coastal erosion is through artificial 
beach nourishment (see e.g., Parkinson 
& Ogurcak, 2018; Pinto et al., 2020; de 
Schipper et al., 2021; Elko et al., 2021; 
Usher, 2021), however, it is a complex 
and expensive process with a durability 
that is highly variable and unknown for 
the Azores beaches, being circa one to 
five years for the United States Atlantic 
Coast beaches (Pilkey & Dixon, 1996).

TABLE 2. Interactions of key future maritime sectors with main coastal hazards for Santa Bárbara 
coast, São Miguel island (Azores).

Key maritime 
sectors

Primary human activities –
Present and future

Main Coastal hazards

Sea-
level 
rise

Storms Coastal 
erosion

Coastal 
flooding

Tourism, 
recreation & 

cultural heritage

Sea-
based

1. Onshore 
connection; 
2. strongly 

dependent on 
sea-bottom 

morphology

Surf x x x

1. Onshore 
connection

Sea-bathing, wind-surf, 
kite surf x

Land-
based

Sun-bathing, surf schools 
and equipment rentals, 

bars, hotels, wellness centre, 
beach amenities, heritage 

site (casemates network from 
World War II at Ponta das 

Praias), launching zones for 
paragliding and ultralight

x x x x

Ports, marina 
& coastal 

infrastructure

Parking, access from parking 
to beach, access from hotels 

to beach
x x x x

Coastal 
protection 

(structures and 
maintenance 

activities)

Very small-scale coastal 
protection to protect the 

cemented ramp, the bar and 
beach amenities

x x x x
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CONCLUSIONS

The future is filled with deep 
uncertainty and unexpected surprises 
such as the current pandemic. While 
we can no longer “blindly” rely on past 
trends to predict future trajectories, 
understanding the interactions and 
consequences of our past human activities 
with our environment could help guide 
future actions that promote sustainable 
development. This paper addresses our 
first research question by demonstrating 
the direct relationship between our 
past actions, in this case the sand-
mining activity, with the unexpected 
consequences on coastal geomorphology 
and morphodynamics. To date, Santa 
Bárbara beach has recovered some 
volume of sand mainly from sediments 
that were trapped inside a local coastal 
cell at the submarine beach as well as 
almost negligible input of sediments 
from the bluff erosion. However, it 
persistently maintains the dissipative 
arrangement resulting from the swift 
adaptive transition due to the stress 
caused by the sand-mining activity. After 
more than 25 years since the enforced 
legal cessation of the activity in 1995, 
Santa Bárbara beach has yet recovered 
to its pre-mining well-nourished and 
reflective beach profile.

The coupled evolution of sand-
mining activity and beach morphology 
(Figure 2) distinctly showed a period 
in time in which the existing natural 
system was able to retain its resiliency 
with a capacity to recover. However, 
(irreversible) detrimental impacts 
occurred when the intensity and extent 
of human activity crossed the system’s 
threshold. Armed with an understanding 
of the past coevolution of human 
development and coastal geomorphology 
at Santa Bárbara beach, we subsequently 
addressed our second research question 
by exploring the potential future scenario 

of the LSI of present-future activities at 
this beach under a changing climate. The 
potential synergies and conflicts within 
and between the activities are discussed 
in the previous section, along with the 
interactions of the activities with four 
main coastal hazards, i.e., sea-level rise, 
storms, coastal erosion and flooding. The 
simplified interactions are presented in 
a matrix (Table 2), while their entangled 
interactions are described in the same 
section. A further categorisation within 
sea-based activities was deemed 
necessary to better distinguish the 
potential future effects of coastal 
hazards on activities where sea-bottom 
morphology plays an important role.

Assuming that international tourism 
resumes to the pre-pandemic scenario, 
the rising trends in mass tourism and 
global surf activity call for careful and 
prospective monitoring, planning and 
management of visitors to the beach and 
sea at Santa Bárbara. The supporting 
facilities, on the one hand, need to keep 
up with the number of visitors in order to 
maintain or improve the quality of services 
to tourism and the local community. 
Yet, on the other hand, additional 
infrastructures create increased pressure 
on the coast. Locations and constructions 
of supporting facilities need to consider 
the impact on the back of the bluff, with 
a comprehensive in-depth assessment 
of risks to projected climate impacts on 
local coastal processes. Similarly, plans 
and measures need to be taken to stay 
within the carrying capacity of the coast 
and avoid over-crowding of surfers 
(including wind-surfers and kite-surfers) 
that could lead to conflicts, accidents 
and excessive damage to the sea-bottom 
ecosystem, as well as conflicts between 
the different types of surfers and bathers. 
This would help achieve a sustainable 
balance between the number of visitors 
and supporting facilities. Based on this 
study, below are three main reflections 
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for future LSI management of maritime 
sectors:

1. “Don’t kill the goose that lays the 
golden egg”

Human actions can result in 
unintended consequences that in fact 
set us back economically in the long 
run, precisely countering the objective 
that we are aiming at. The uncontrolled 
over-exploitation of sand-mining activity 
clearly illustrated the danger of short-
term vision with short-term gain. With 
tourism and recreation being primary 
activities at Santa Bárbara beach at 
present and most likely in the future, 
lessons from the sand-mining activity 
serve as a reminder to consider long-term 
development. Adding infrastructures 
and facilities support growing tourism 
and number of beach visitors in the 
area, yet this also implies increased 
human pressure on the beach and bluff. 
Proper siting of built structures is crucial 
as the cascading effect of building in 
a vulnerable spot, e.g., near the edge 
landward of the bluff, would very likely 
imply a need for additional hard or soft-
engineering measures in the future which 
could lead to an eventual beach loss in the 
case of seawall protection or very costly 
and uncertain viability in the case of beach 
nourishment. Constructing more facilities 
(e.g., lodgings, bars, parking lots, access to 
the beach) landward of the bluff will also 
diminish present idyllic conditions that 
are attractive for tourism and recreation 
activities. This advocates a critical need 
for long-term sustainable planning 
and management of human activities 
and natural resources that considers 
economic, social and environmental 
aspects.

2. “Look where we are heading and work 
with natural forces”

While we do not know with 
certainty how the future will unfold, 

current evidence from field surveys 
and literature points at sea-level rise 
and increasing storm intensity with 
consequences to the morphodynamics 
at the shores (Oppenheimer et al., 2019). 
This study shows the need to consider 
physical processes and coastal features 
in the management plan. In particular, 
the complex and dynamic interactions 
between human activities and the 
physical environment that takes into 
consideration projected impacts of 
coastal hazards in a local context.

3. “Follow the trail of change and act 
accordingly”

The coevolution of sand-mining 
activity and impacts on beach 
geomorphology clearly illustrates the 
period in time where the local system 
remained resilient and had the capacity 
to rebound to its original condition (mid-
1960s to 70s) vs the period in time that 
pushed the system past its tipping point 
(Figure 2; Borges et al., 2002). This insight, 
particularly in addition to uncertain 
(climate and non-climate related) changes 
in the future, suggests that LSI planning 
and management of maritime sectors 
could benefit from including event-based 
trigger points in addition to fixed time-
based review. Specific thresholds for the 
local context and scale could be established 
and continually updated as necessary. 
The trigger points could be a combination 
of climate change-related indicator 
thresholds such as increased storm 
intensity and frequency; geomorphology-
related indicator thresholds such as beach 
width; and activity-related thresholds 
such as the number of days per year 
with favourable surfing or sun-bathing 
conditions. Embedding flexibility in 
long-term planning with dynamic short-
term adjustments enables a decision-
making process that can respond to, act 
accordingly and at the right time to avoid 
undesirable/irreversible trajectories.
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ABSTRACT
Trinidad and Tobago is a Caribbean SIDS with an increasingly busy ocean space. 

Approval of its ICZM policy will provide a framework for applying MSP, the pathway 
towards a sustainable Blue Economy. Ecosystem-based MSP must consider governance 
arrangements, conservation and a changing climate, as well as capacity development, 
which is key for implementation. While the draft ICZM policy and data gaps are 
constraints to developing MSP, the influence of the powerful oil and gas sector and 
the absence of sustainable ocean management from the political agenda are the main 
impediments to advancing the Blue Economy.

RESUMO
Trindade e Tobago é um Estado Insular em Desenvolvimento das Caraíbas com crescente 

utilização do seu espaço marítimo. A aprovação da sua política de Gestão Integrada da 
Zona Costeira (GIZC) irá fornecer um enquadramento para a aplicação do Ordenamento 
do Espaço Marítimo (OEM) e o percurso para uma Economia Azul sustentável. O OEM 
baseado na capacidade dos ecossistemas deve considerar os mecanismos de governação, 
conservação e um clima em mudança, assim como o desenvolvimento das capacidades 
locais, o que constitui a chave para a sua implementação. Enquanto a proposta da política 
de GIZC e as lacunas de dados são restrições ao desenvolvimento do OEM, a influência do 
poderoso setor do petróleo e do gás e a ausência de uma gestão sustentável dos oceanos 
na agenda política, são os principais obstáculos ao progresso da Economia Azul.

Trinidad and Tobago is the southern-
most country in the Caribbean 

archipelago, situated at its closest 
point, just 11 kilometres from the South 
American mainland. It is bordered by the 
Caribbean Sea to the north, the Gulf of 
Paria in the west, the Columbus Channel 
along the coast of Venezuela to the south 
and the Atlantic Ocean in the east. With 
a land-sea ratio of 1:15 and an Exclusive 
Economic Zone (EEZ) encom passing 
approximately 77,502 km2 of ocean 
space (MPD, 2020), activities capitalising 
on marine resources, most notably oil 
and gas (approximately 40% of Gross 
Domestic Product (GDP)), as well as 
tourism, shipping, and fisheries, all 
contribute significantly to the country’s 
revenue (Hassanali, 2015). Trinidad and 
Tobago as a small island developing 
state (SIDS) has always had a prosperous 
ocean-based economy and maritime 

activities have been intensifying in the 
last decades. With pressure increasing 
through human uses, a changing climate, 
pollution and biodiversity loss, the 
need to safeguard marine resources 
for providing sustained benefits is 
increasingly apparent.

Marine spatial planning (MSP) is a 
holistic, knowledge-based approach to 
ocean management which can be used 
to evaluate priorities for utilisation of the 
marine space. It is an essential tool for 
ocean management, posited as a means of 
resolving sectoral conflicts over maritime 
space, providing for improved decision 
making and delivering an ecosystem-
based approach to managing activities 
in the marine environment (Douvere, 
2008). This short note will outline 
key considerations for implementing 
ecosystem-based MSP in Trinidad and 
Tobago in the context of developing 
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its Blue Economy. A growing ocean 
economy presents both opportunities and 
challenges for the future development of 
the country and in this regard, ecosystem-
based MSP can provide a framework for 
value creation through the sustainable use 
of natural resources while maintaining 
the productivity and diversity of valuable 
ecosystems.

The foundation for ecosystem-based 
management of the waters of Trinidad 
and Tobago were laid in the draft 
Integrated Coastal Zone Management 
Policy Framework (ICZM) of 2020. The 
framework outlines the requirements 
for an integrated approach to marine 
and coastal management, which seeks to 
enhance marine resources while enabling 
sustainable economic development 
through inclusive planning. The goals 
set out in the framework include a 
number of strategies within the realms 
of governance, conservation, capacity 
development and monitoring and 
enforcement (MPD, 2020). 

Adequate governance arrange-
ments are required for integrated and 
coordinated marine and coastal planning 
and management. MSP is not legislated 
in Trinidad and Tobago, and it is through 
the ICZM framework that it is expected 
to be rolled out under the direction of 
the country’s Institute of Marine Affairs 
(UNESCO-IOC & IMA, 2021). While 
it remains to be determined whether 
plans will be guiding or legally binding, 
the ICZM policy identifies more than 
forty key pieces of legislation relevant 
for coastal and marine management, 
which must be reviewed so that roles 
and responsibilities may be clarified and 
administrative procedures streamlined.

As a SIDS, adaptation and 
mitigation against the effects of a 
changing climate are critical for 
the resilience of maritime activities 
and coastal communities. The 
dynamic nature of the ocean which 

is amplified by climate change, must 
be considered in ecosystem-based 
MSP, meaning, that among other 
considerations, planning is based on 
the most recent and comprehensive 
data available. Ecosystem-based MSP 
must also safeguard areas of ecological 
importance, such as nursery grounds 
and habitats critical for the islands, 
including coral reefs, seagrass beds 
and mangroves. In planning for both 
existing and new maritime uses, due 
consideration should be given to the 
development and management of 
an ecologically coherent and well-
connected network of marine protected 
areas (MPAs) across both islands. 
The only legally designated MPA in 
the country is in Tobago, in the Bon 
Accord – Buccoo Reef area and another 
is proposed for the island from Belle 
Garden on the Atlantic to Mt. Dillon on 
the Caribbean Sea side (UNESCO-IOC 
& IMA, 2021). Further designations 
are needed if Aichi 2030 targets are to 
be met, particularly around Trinidad, 
where environmental pressure is 
intense due to energy extraction, 
marine services, shipping and fishing.

Ocean literacy and education 
pertaining to ocean management 
are critical to the implementation 
of ecosystem-based MSP. Building 
capacity enhances much needed 
scientific and regulatory expertise, as 
well as institutional and collaborative 
capabilities. It also allows for fulfilling 
obligations from international 
agreements. Through the process, the 
aim should be to promote awareness 
and build capacity among marine 
managers, sectoral stakeholders and 
the society at large. Planning and 
managing the marine space should 
also promote learning through 
continuous research, monitoring, 
review and adaptation. Furthermore, 
Trinidad and Tobago are connected 
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to mainland South America and the 
countries of the wider Caribbean 
Region, which emphasises the need 
to pursue opportunities to collaborate 
regionally for research, monitoring 
and surveillance of shared resources 
(MPD, 2020).

There are however, fundamental 
requirements for MSP which are 
not yet in place. Critical issues to 
be addressed include approval of 
the draft ICZM policy framework to 
facilitate development of plans; a state 
of the marine environment report 
which maps the uses and condition 
of the country’s entire marine space; 
a central, accessible geoportal as a 
repository for spatial data; and a clear 
vision and policy direction of what 
the Blue Economy is for the country, 
developed in consultation with all 
stakeholders (UNESCO-IOC & IMA, 
2021). It is important though, to bear 
in mind key contextual issues, which 
impede progress. The influence of the 
oil and gas sector, a very powerful 
player in the country’s economy 
for over a century, determines to 
a large extent the way the ocean 
space is utilised and managed. More 
importantly, the lack of political will 
to have the issues on the agenda is the 
most crucial barrier to be overcome.
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ABSTRACT
Recreational diving is one of the fastest-growing types of activities of marine 

tourism, with thousands of new divers trained each year (e.g. the scuba-diver training 
organisation PADI issues one million certifications annually). Information and research 
are limited on the characteristics and management of diving activity and the limits of 
acceptable change (LAC) of the marine ecosystem in Portugal. We present a project 
whose main goal was to adapt methodologies, e.g. for evaluating the carrying capacity 
(CC) of diving sites, using the Azores archipelago (Northeastern Atlantic) as one of the 
case studies. This study will include an analysis of the pressure of diving activity on 
ecosystems, the LAC of the ecosystem, and the impact on tourist satisfaction. We will 
also propose guidelines for integrating the management of diving sites into a system of 
maritime spatial planning in the Azores. A preliminary bibliometric assessment indicated 
that the body of literature about recreational diving has increased over time and that the 
largest number of case studies were in the United States of America, closely followed 
by Australia and Spain. Some of the literature did not refer to specific case studies but 
presented a more conceptual approach. The next step of this investigation is to analyse 
all the scientific information collected.

RESUMO
O mergulho recreativo é uma das atividades marítimas com maior crescimento na 

atualidade, com milhares de novos mergulhadores certificados por ano. Em Portugal, 
a informação e investigação sobre as características e gestão da atividade de mergulho 
e os limites aceitáveis de alteração (LAC) do ecossistema marinho é limitada. O projeto 
aqui apresentado tem como principal objetivo adaptar metodologias, nomeadamente o 
cálculo da capacidade de carga em locais de mergulho, tendo como um dos casos de 
estudo o arquipélago dos Açores (Atlântico NE). O estudo incluirá uma análise da pressão 
da atividade de mergulho sobre os ecossistemas, os LAC do ecossistema e o impacto 
na satisfação dos turistas. Também, os resultados terão orientações para a integração da 
gestão dos locais de mergulho no Ordenamento do Espaço Marítimo (OEM) dos Açores. 
A avaliação bibliométrica preliminar mostra que o corpo de literatura sobre o mergulho 
recreativo tem aumentado ao longo do tempo, bem como que o maior número de casos de 
estudo diz respeito a regiões situadas nos Estados Unidos da América, ficando atrás, com 
menor número, a Austrália e a Espanha. Destaca-se o fato de uma percentagem do corpo 
de literatura analisada não se referir a nenhum caso de estudo em específico, mas sim a 
uma abordagem mais conceptual sobre a temática. O próximo passo desta investigação é 
desenvolver uma meta-análise com todas as informações científicas recolhidas.
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Recreational diving is one of the 
fastest growing types of activities 

of marine tourism, with thousands of 
new divers trained each year (Garrod 
& Gössling, 2008; Spalding et al., 2017; 
Giglio et al., 2020), e.g. the scuba-diver 
training organisation PADI issues one 
million certifications annually and has 
issued more than 28 million certifications 
since 1967 (PADI, 2019, 2021). The body 
of literature on activity grows with the 
number of divers and sites of scuba 
diving. Scientific studies worldwide have 
focused on the impact of diving tourism 
on the marine environment, behavioural 
observations, and satisfaction of divers, 
mainly in tropical regions usually 
associated with coral reefs. Knowledge 
gaps in this field, however, remain 
for subtropical/temperate regions, 
with specific characteristics such as 
non-tropical rocky floral and faunal 
communities and other biogenic reefs. 
Information and research are limited 
on the characteristics and management 
of diving activity and the limits of 
acceptable change (LAC) of the marine 
ecosystem in Portugal. This project will 
address adapted methodologies, e.g. for 
evaluating the carrying capacity (CC) of 
diving sites, using the Azores archipelago 
(Northeastern Atlantic) as one of the case 
studies, where the importance of this 
activity accentuates the vulnerability of 
the Azores to the negative impacts on the 
ecosystems on which it depends. 

The concept of social CC has been 
variably defined many times over the 
years, but all definitions in the literature 
and the concept itself are generally 
becoming accepted (Coccossis & Mexa, 
2002). CC is essentially the maximum 
acceptable level of tourist development 
in an area and in practical terms is 
defined as the limits of growth an area 
can accommodate without violating 
the goals of environmental capacity 
(Ortolano, 1984). Williams & Gill (1991) 

reported that CC has increasingly 
evolved as a planning and management 
tool to enable planners and managers to 
establish not “How much is too much?” 
but “How much change is acceptable?”. 
The CC concept therefore underlines the 
management of desired environmental 
and social conditions, which can 
be expressed by applying the LAC 
planning system (Stankey et al., 1984; 
Stankey & McCool, 1992). LAC focuses 
on establishing targets for changes to 
allowed settings and on developing a 
system of monitoring to assess these 
changes (Boyd & Butler, 1996; Bentz et al., 
2016). Bentz et al. (2016) concluded that 
the application of the LAC framework 
could provide useful input for practices of 
the sustainable management of activities 
of marine wildlife, such as diving. Their 
results also indicated that both perceived 
and described biophysical indicators 
could be valuable input variables for this 
management tool. 

Diving tourism, a tourist segment 
dependent on natural resources, 
thus needs methodologies to prevent 
environmental degradation such as 
those described above. The behaviour 
of tourists in sensitive environments 
requires management and deserves 
particular attention, either by 
regulation or environmental education. 
Creating guidelines for tourism use 
for conservation, the management of 
negative impacts, and ensuring the 
viability of the activity are essential. This 
project will thus include an analysis of the 
pressure of diving activity on ecosystems 
in the Azores, the LAC of the ecosystem, 
and the impact on tourist satisfaction. 
We will also propose guidelines for 
integrating the management of diving 
sites into a system of maritime spatial 
planning (MSP) in the Azores.

We first reviewed peer-reviewed 
research articles by searching the 
databases of the Web of Science and 
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Google Scholar and searching the Google 
Scholar database for “grey” literature (e.g. 
reports, articles from newspapers and 
magazines, and government documents) 
published between September 2020 
and April 2021. The Web of Science 
database provided data, analytics, 
insights, workflow tools, and specialised 
professional services for researchers 
and the entire research community, i.e. 
universities and research institutions, 
national and local governments, 
private and public research funding 
organisations, publishers, and research-
intensive corporations around the 
world (CLARIVATE, 2021). The Google 
Scholar database provided a simple 
way to broadly search for scholarly 
literature across many disciplines and 
sources: articles, theses, books, abstracts, 
and court opinions from academic 
publishers, professional societies, online 
repositories, universities, and other 
web sites (GOOGLE, 2021). The entire 
bibliography was managed using the 
open-source EndNote online software 
tool (https://endnote.com/). No specific 
time range was selected.

The literature was systematically 
examined using a range of search topics in 
English using Boolean operators. Topics 
were verified in the titles, abstracts, and 
keywords of the bibliography as:

TS = ((dive tourism) OR (scuba-div* 
AND manag*) OR (scuba-div* AND 
carrying capacit*) OR (scuba-div* 
AND (behavio* OR satisfact*)) OR 
(scuba-div* AND (limits of acceptable 
change OR LAC)) OR (scuba-div* 
AND mang* AND value* AND 
MPA*) OR (scuba-div* AND MPA*) 
OR (scuba-div* AND impact*) OR 
(carrying capacity* dive tourism) 
OR (limits of acceptable change dive 
tourism) OR (ecosystem services dive 
tourism))

Legend: TS – Topic; * – Right and left 
truncation. Boolean operators: AND 
and OR.

This first approach returned a total of 
1363 publications, i.e. not only scientific 
articles, that potentially included 
information about recreational scuba 
diving, management of the activity, 
evaluations of carrying capacity and 
LAC, recreational scuba diving in marine 
protected areas (MPAs), identification of 
impacts of diver behaviour on marine 
organisms, and diver satisfaction.

After the preliminary search, each 
publication was analysed (title, abstract, 
and keywords) and retained if it had 
at least one of these main criteria: i) 
information about dive tourism and 
management of the activity of recreational 
diving, ii) information about diver 
behaviour in the marine environment 
and satisfaction with the dive experience, 
iii) content about LAC evaluation within 
dive tourism, iv) management of the 
activity of recreational diving in MPAs, 
v) evaluation of social and ecological 
carrying capacities at dive destinations, 
and vi) values of marine biodiversity 
in areas of recreational diving and of 
the activity. This more refined analysis 
reduced the number of publications to 
192.

The preliminary bibliometric 
assessment found that the body of 
literature about recreational diving has 
increased over time, with the largest 
number of publications in the field in 
2016 and 2017 (Figure 1). This result was 
consistent with the increasing popularity 
of the activity of recreational scuba 
diving worldwide and indicated that 
most of the publications were scientific 
articles submitted by universities and 
research centres (174 articles) (Figure 2). 
The largest number of case studies were 
in United States of America (USA, e.g. 
Florida, California, and Hawaii), closely 
followed by Australia and Spain. Sixteen 
percent of the literature did not refer to 
any specific case study but presented a 
more conceptual approach (Figure 3). 
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FIGURE 1. Number of publications from 1992 to 2021.

FIGURE 2. Number of publications analysed by document type. 

FIGURE 3. Percentage of countries where case studies were cited in the literature. 
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The USA and Australian case studies 
were in tropical regions, and most of 
the study areas in Spain were in the 
Mediterranean Basin, with subtropical/
temperate characteristics.

The next step of this investigation is 
to analyse all the scientific information 
collected to create the necessary bases for 
developing a methodology to evaluate 
the carrying capacity of diving sites 
in the Azores archipelago. The results 
of the project will produce guidelines 
for managing diving sites but also a 
methodology for integration with MSP.
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