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Background: About this Handbook
The Participants’ Handbook is a reference guide designed to accompany Blue Solutions Sustainable
Ocean Economy training events. It serves as a resource for participants to use both during and after a
training event. Part 1 provides some conceptual background and definitions, part 2 provides details of
specific exercises that might be included in training events, and part 3 provides references and links to
further resources and reading materials.
This Handbook and the materials used for Blue Solutions Sustainable Ocean Economy trainings were
developed by Louise Lieberknecht (GRID-Arendal) and Susanne Altvater (independent consultant), with
support from Alexander Mitrofanenko (GRID-Arendal) and in collaboration with Katrin Münch (GIZ) and
Britta Heine (independent consultant).
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Part 1: Conceptual Basis and Frameworks
Framing: A vision of a sustainable ocean economy
What is the ocean economy?
For the purpose of this training, the “ocean economy 1” is defined as occupying two spheres (see Figure 1).
The core of the ocean economy (the “dark blue economy”) consists of activities people carry out in, on or
under the sea in order to meet their needs or desires, and of the marine environment itself (including the
natural assets, goods and services that this environment contains and supplies for the wellbeing of
humans). These “sea-based” parts of the ocean economy are what differentiates the “blue economy”
from the wider economy.
However, humans don’t live at sea: The benefits humans derive from the “dark blue economy” flow across
the shoreline into societies on land. In fact, most of the value and benefit of the ocean economy only
materializes within human communities and networks located on dry land (e.g. a commercially caught
fish only becomes valuable / generates benefit once it has been landed, so it can be sold and eaten).
Furthermore, the marine environment (the ecological foundation of the dark blue economy) is impacted
by downstream effects of land-based activities, and its safeguarding therefore depends on managing landbased human activities in a way that minimizes negative downstream impacts. The “blue economy”
therefore can’t be limited to its wet, “dark blue” core – it also encompasses a dry, “light blue” sphere
characterized by strong links and interdependencies with the sea and activities taking place there. This
“light blue” sphere consists of, inter alia:
•

•
•

•

economic activities and related businesses that derive monetary income from maritime activities
(via upstream and downstream economic connections, for example suppliers of services to
maritime industries, clients of resources extracted from the sea, and tourism operators catering
to maritime tourists),
the indirect beneficiaries of these monetary incomes (families / households whose wellbeing is
improved by income derived from marine activities, for example),
the recipients of non-monetary benefits derived from the sea and/or from activities carried out
at sea (e.g. mental health benefits of spending time by the sea, and the enjoyment and spiritual
nourishment provided by maritime leisure activities – these benefits are enjoyed by coastal
residents and visitors alike),
the land-based communities and activities that cause environmental impacts on the marine
environment, or are impacted by marine ecosystems via environmental linkages (e.g. coastal
communities threatened by coastal erosion, coastal tourism suffering from a polluted marine
environment, or land-based activities causing marine pollution).

While the dark to light blue sphere is directly linked with people, businesses and networks in coastal
communities, it also extends well beyond coastal areas and across jurisdictional boundaries (e.g. when
fish is extracted in national EEZs under license bought by foreign-owned vessels and landed overseas, or
when fossil fuels and other resources are mined from the seabed by large corporations who might sell
The “ocean economy” is also sometimes referred to as the “blue economy”, e.g. in relevant UNEP guidance
described later in this Handbook. In the context of any Blue Solutions training events and training materials on
Sustainable Ocean Economy, the two terms should be interpreted as synonymous.

1
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those materials and products derived thereof anywhere in the world). It is therefore not possible to
geographically delineate the light blue economy at a set distance from the coast, nor is there any clear
dividing line between the light blue economy and the wider economy: Value chains and ecosystem
linkages firmly embed the dark blue economy in a web of connections at multiple geographic scales, from
local to global. Rather than being a distinct, independent entity, the light blue economy – and, therefore,
the ocean economy as a whole – are simply those parts of the wider local, national and regional economies
that are most closely linked to the sea and to ocean-based activities.
Figure 1 represents the spheres of the ocean economy as defined above, showing three axes of linkages
across them and into the wider economy: pathways of monetary value derived from the blue core,
pathways of non-monetary benefits derived from the blue core, and environmental linkages and impacts
spanning across the spheres. These three axes are a mere fraction of the web of linkages that exist in
reality (e.g. they don’t include linkages and dependencies between human actors and the ecosystem
within each of the spheres), but this visualization illustrates the way the ocean economy is embedded in
the wider economy as well as the benefits flowing out of it. Moreover, it sheds light on the way ecosystems
interconnect activities across the land / sea boundary, and the difficulty of defining where the ocean
economy ends, and the wider economy begins. In this sense, despite the ocean itself having a fairly clear
boundary, the “ocean (blue) economy” differs from national or regional economies, where jurisdictional
boundaries around human populations provide a clearer basis for units of measurement and assessment.

Figure 1. The spheres of the ocean economy (or the blue economy)
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What is a sustainable ocean economy?
We define a sustainable economy as an economy that allows all humans to thrive within the limits of the
natural systems that we all depend upon – an economy that places us in the “safe and just space” for
humanity, which Raworth (2017) 2 visualizes as a doughnut. The outer limit of the doughnut is the
ecological ceiling, i.e. the planetary boundaries that can’t be breached without destabilizing the
ecosystems we depend on. The inner limit (the “hole” of the doughnut) is the social foundation, defining
the social and economic needs that must be fulfilled for every human, so they can thrive.
A sustainable ocean economy, thus, is one in which human activities in the dark and light blue spheres are
managed in a way that protects and safeguards the integrity of marine ecosystems (with their natural
assets, functions and services) while providing benefits (monetary and non-monetary) that are distributed
and prioritized in a fair and equitable way. In sustainable ocean economic development, priority needs
to be given to protective and regenerative actions that safeguard ecosystem integrity, and to activities
that generate benefit flows towards those parts of society where there are the biggest shortfalls in the
social foundation.
When assessing the ocean economy in a specific country, the social foundation needs to be defined by
the needs of the people occupying the light blue sphere within that country, while the ecological ceiling
must consider planetary ecosystem boundaries as well as the ecosystem boundaries of the marine
ecosystems within the country’s EEZ (see figure 2).
The doughnut economic model aligns closely with the SDGs and Agenda 2030, but effectively reorganizes
the goals by placing them in relation to each other: The environmentally focused SDGs can be situated on
the ecological ceiling, while most of the social and economic SDGs can be situated on the social
foundation, highlighting their interconnectedness and interdependencies.
Singh et al. (2018) 3 identified particularly strong interdependencies between SDG 14 (safeguarding life
below water) and other SDGs. The protection of ocean life depends, for example, on achieving SDG 13 on
climate change, and on SDG 15 (protecting terrestrial habitats, because of land-sea ecosystem
connections). At the same time, SDG 14 positively supports every other SDG, including those focused on
social and economic development. WWF (2020) 4 found that SDG 14 has more positive interrelations with
other SDGs than any other one (38% of all interrelationships between SDGs are positive links between
SDG 14 and other goals). They highlight that SDG 1 and SDG 2 (no poverty and zero hunger) are particularly
strongly linked to ocean health, because of the food and other benefits (“ecosystem goods and services”)
that the ocean can provide to human populations. This positive impact of a healthy ocean environment
on social and economic indicators is of especially great significance for ocean economy development.

Raworth, K. 2017. Doughnut Economics: Seven Ways to Think Like a 21st-Century Economist. Vermont: Chelsea
Green Publishing.
3
Singh, G.G., Cisneros-Montemayor, A.M., Swartz, W., Cheung, W., Guy, J.A., Kenny, T.A. et al. 2018. A rapid
assessment of co-benefits and trade-offs among Sustainable Development Goals. Marine Policy, 93, pp. 223–231.
4
WWF (World Wide Fund for Nature). 2020. Improving international ocean governance for life below water.
Report. http://d2ouvy59p0dg6k.cloudfront.net/downloads/wwf_sdg14_policy_report.pdf
2
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Figure 2. The figure illustrates the safe and just space for a sustainable ocean economy that is regenerative, distributive and
circular. The inner boundary represents universally applicable wellbeing benchmarks that form the social foundation below which
no human should fall. The outer boundary represents ecosystem boundaries that cannot be transgressed, with universally
applicable planetary boundaries located along the top half, and local ecosystem boundaries (which need to be defined for each
specific study area) illustrated with some examples along the bottom half. The activities comprising the ocean economy should
contribute towards the social foundation (prioritising those parameters for which there are the most significant shortfalls in a
given region) while safeguarding the local and planetary ecosystem boundaries. Figure and caption taken from Lieberknecht
(2020), figure based on Raworth (2017).
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The doughnut itself, i.e. the area represented in blue in figure 2, represents the space where economic
activities can safely take place. These activities must fulfil a range of criteria and exhibit a range of
characteristics to ensure that they don’t have effects that lead to breaches of the ecological ceiling or
social foundation. One such aspect that has gained a lot of traction is that of the Circular Economy
(Figure 3), which minimizes resource extraction from the environment and waste streams into the
environment by maintaining resources and materials (and their associated value) in circulation within
economic systems for as long as possible, decoupling economic development from resource depletion
and environmental damage as much as possible. As illustrated in Figure 3, this applies to the flow of
renewable energy and materials as well as the flow of finite energy and materials through the economy,
encompassing all stages of supply and value chains from resource extraction through to waste
management. Circularity can be achieved through several means, including product design for durability
and recyclability, sharing of goods and services, re-use, re-purposing and efficient recycling of products
and materials. Planning for circularity should therefore start during the earliest possible stages of supply
and value chains, preventing waste being generated in the first place. Moreover, such a circular system
implies that economic activities should be distributive (bringing benefits to where they are needed most
/ where the biggest shortfalls are in the social foundation), as well as generous and restorative in relation
to the environment and ecosystems they take place within. Raworth (2017) highlights that private
industry, governments, households and the commons all have roles to play in creating a sustainable
economy.

Figure 3. Circular economy system diagram. Source: Ellen MacArthur Foundation
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UNEP Sustainable Blue Economy Transition Framework
The transition towards a Sustainable Ocean Economy is a multifaceted process that has to combine
natural, social and economic considerations, and which must embed the value of nature at the heart of
decision making. Ambitious, coordinated action by governments, businesses and communities around the
globe is needed to prevent and reverse the worst impacts of environmental degradation, and transition
to a more sustainable development pathway for our ocean. Every country has different environmental,
social and economic priorities, so the transition to a Sustainable Ocean Economy will need to be tailored
to each nation’s circumstances.
At the time of preparing this Handbook, UNEP is developing a Sustainable Blue Economy Transition
Framework to support countries in this transition process. UNEP’s Sustainable Blue Economy Transition
Framework represents best practice for nations to guide them through the transition to a Sustainable
Ocean Economy and assist in the delivery of national and international policy and development goals,
including the SDGs and other global commitments such as the Convention on Biological Diversity Post2020 Global Biodiversity framework.
The Transition Framework aims to make implementing a Sustainable Ocean Economy feasible and
practical. It supports countries in understanding their starting point, developing a shared national vision
for a Sustainable Ocean Economy and delivering this vision through a strategic process of adaptive
planning and implementation. The Transition Framework considers relevant policy and governance
activities affecting the marine area, and how to evolve these in an integrated way. It provides a set of
principles that provide the context for driving forward national implementation as well as the practical
steps to enable the transition.
The number, range and composition of actors within the ocean economy will vary depending on national
context, and the Blue Solutions training on Sustainable Ocean Economy will include exercises to help
identify and map those actors, each of whom will have a role to play in the transition. While the nature of
different actors’ roles will vary substantially, each role should have the following elements in common for
the transition to be successful at the level of the whole system (figure 4):
1. A shared goal (a sustainable ocean economy, which this Handbook defines as the “blue
doughnut”, and which UNEP defines with the help of 5 overarching principles);
2. An understanding of the socio-ecological system that is the ocean economy (described in this
Handbook with the help of the “blue spheres” model in figure 1);
3. Actions taken within each actor’s own area of power and influence to move the system towards
the goal of sustainability;
4. Monitoring and review of the effectiveness of those actions; and
5. Good leadership and the creation of multi-actor coalitions for change.
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Figure 4. Key elements of a system transition to a Sustainable Blue Economy

The goal guiding the transition process has been defined in this Handbook with the help of the “blue
doughnut” and the concept of the safe and just space for humans, and reference to the SDGs. The UNEP
Transition Framework has taken a slightly different (but compatible) approach of developing five broad
guiding principles, which are also rooted in the SDGs and the concept of the safe and just space. These
five principles are a very useful guide for any decision or action related to the development of a
Sustainable Ocean Economy. They are:
1.
2.
3.
4.
5.

The Sustainable Blue Economy protects, restores and regenerates healthy ecosystems.
The Sustainable Blue Economy delivers equitable and inclusive processes and outcomes.
The Sustainable Blue Economy enables climate stability and resilience.
The Sustainable Blue Economy delivers sustainable consumption and production.
The Sustainable Blue Economy applies circular economy approaches.

The Transition Framework further outlines a transition process divided into multiple stages or phases of
action to help governments, national policymakers and national authorities understand their roles in the
transition at a more detailed level. Figure 5 represents these phases of action, and figure 6 represents
some tools that can be useful to support each of these phases.
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Figure 5. Phases of action for governments / government actors involved in the transition process, as represented in the UNEP Sustainable Blue Economy Transition Framework.
Source: UNEP
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Figure 6. Examples of tools that can support phases of action for governments / government actors involved in the transition process, as represented in the UNEP Sustainable Blue
Economy Transition Framework. Source: UNEP
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Part 2: Tools and Materials for Course Activities
Stakeholder Mapping Exercise: Actors of the Blue Spheres
Objectives:
•
•

Learn how to identify actors who form part of the ocean economy
Learn different ways of mapping and classifying actors of the ocean economy

Output:
•

Visualised map with identified actor names

Identifying and involving relevant stakeholders is vital for a Sustainable Ocean Economy. Stakeholder
mapping is a collaborative process of research, debate, and discussion that draws from multiple
perspectives to determine a key list of stakeholders across the entire stakeholder spectrum. This exercise
is focused on two parts of the stakeholder mapping process – identification and analysis.

This activity will take place online, on the Miro board. The trainers will guide you through the process.
During this exercise, you will:
1. Get familiar with the types of actors forming the ocean economy (government/public
sector/state; citizens/society; private sector/market; commons/society) and discuss the
importance of the said actors in the context of the Ocean Economy.
2. Locate your organization in the stakeholder spectrum and identify other important actors in your
context, creating your own Ocean Economy actor map.
3. Reflect on different ways of classifying actors, and on the actors’ positioning within the Blue
Spheres.
Learn more about Stakeholder Mapping: https://learningforsustainability.net/stakeholder-analysis/
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Stakeholder Mapping Exercise: Actor Network Mapping
Objectives:
•
•
•
•

Deepen the understanding of and practice stakeholder mapping
Map connections and networks of actors
Identify your role within your network
Establish a basis for forming effective coalitions

Output:
•

Visualised stakeholder map with connections drawn between actors
Constructing a map of stakeholders who form parts of the Ocean Economy
means visualizing all stakeholders according to their roles and relevance.
Actor mapping provides an overview of the entire range of stakeholders
involved in the system, allowing you to draw conclusions and formulate
hypotheses on the stakeholders’ influence on SOE issues, and concerning the
stakeholders’ mutual relationships, power constellations and dependencies.
The map offers insight into actual and potential alliances and conflicts.
Discussing the map of stakeholders can assist you in formulating strategic
options and hypotheses concerning specific stakeholders.

This activity will take place online, on the Miro board. The trainers will guide you through the process.
During this exercise, you will:
1. Review the previously identified actors and actor groups, including your organization.
2. Identify the actors you interact with in relation to SOE work and analyze their importance.
3. Illustrate and classify the interconnections between the actors based on their influence, expertise
and the types of links.
4. Evaluate the outcome and discuss stakeholder engagement strategies.
Learn more about Actor Network Mapping: https://jimproctor.us/envs/mapping-actors-processes/
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“City Portraits” Exercise
Objectives:
•
•
•
•

Deepen the understanding of the economic doughnut concept and its relevance to the
Sustainable Ocean Economy
Make connections across social and ecological spheres
Analyse your own power, role and responsibilities to both boundaries, at the scale of your usual
remit (local, national) as well as globally
Learn how to collaboratively use this simple and practical tool for understanding the different
actors’ roles, identify synergies and opportunities for collaboration

This exercise, modeled after the “City Portraits” approach from the Doughnut concept, is designed to
foster big-picture thinking and cross-departmental collaboration within the Ocean Economy, to co-create
its sustainable transformation. The tool provides a holistic snapshot of the Ocean Economy and its
impacts through four lenses – social, ecological, local, and global – which together provide a new
perspective on what it means for the Ocean Economy to be sustainable and thrive. The exercise is a
challenging and thought-provoking starting point to explore the socio-economic and ecological dynamics
that are driving consumption-intensive behavior, lifestyle patterns and systemic inequalities.

This activity will take place online, on the Miro board. The trainers will guide you through the process.
During this exercise, you will:
1. Think about and identify the tasks, power and responsibilities you can contribute to a) the social
foundation and b) the ecological ceiling of your local or national ocean economy.
2. Come up with the contributions you have power to make at the global scale.
Learn more about the “City Portraits” approach: https://doughnuteconomics.org/Creating-CityPortraits-Methodology.pdf
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Maritime Sectors and their Contribution to the Doughnut
Objectives:
•
Output:
•

Reframe sector-based planning around the contributions (positive and negative) that different
maritime sectors make towards the safe and just space
A completed set of Miro workspaces with questions about sector-based contribution towards /
impacts on the ecological ceiling and social foundation at national and global scales

For this exercise, you will be asked to consider one or more maritime sectors in depth, determining the
impacts on the ecological ceiling and social foundation, and the contributions that the sectors can make
towards the safe and just space. You will begin by reviewing sector fiches with broad economic
information on maritime sectors. These sector fiches are meant as a tool to investigate current and future
potential demands in the sectors constituting the Ocean Economy (shipping, fishing, aquaculture, tourism,
oil & gas, renewables, etc.). They mainly deal with the expected evolution of the sectors, putting the
focus not only on the present socioeconomic needs of each of the sectors, but also on the anticipated
future developments of the industry. At the same time, the fiches look at the interaction that exists
among sectors, providing information on the most relevant actors and initiatives per sector. This makes
it a valuable tool for informing processes of transition towards a sustainable ocean economy.
You will find the sector fiches in the appendix of this Handbook.
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This activity will take place online, on the Miro board. The trainers will guide you through the process.
During this exercise, you will:
1. Work with sector fiches and find out more about the link between your sector and the Doughnut
concept.
2. Review future uses of the sea and the evolution of different Ocean Economy sectors.
3. Examine the Doughnut graphic, considering sectoral impacts on the social foundation and the
ecological ceiling.
4. Identify opportunities for making the sectors more sustainable.
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Circular Economy Exercise
Objectives:
•
•
•

Deepen the understanding of circular economy principles and apply them to the ocean economy
Learn about the product life cycle in a circular economy (eco-design, production, use, recycling)
Re-think the design of production systems in the context of the ocean economy

The circular economy is a model of production and consumption which aims to move closer to the cyclical
processes in nature. It prioritizes the use of renewable and sustainably sourced materials, facilitating their
post-use composting to regenerate the natural systems we have tapped into. When it comes to the
production of non-biodegradable products, such as machinery, it involves organizing production to
recuperate, reuse and recycle the parts and materials that went into those products.

This activity will take place online, on the Miro board. The trainers will guide you through the process.
During this exercise, you will:
1. Identify opportunities for Circular Economy activities in the Fisheries sector.
2. Link the findings to existing cases in the Fisheries and Aquaculture sectors.
Learn more about the Circular Economy: https://www.ellenmacarthurfoundation.org/circulareconomy/concept
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Ecosystem Services Valuation
Objectives:
•
•
•
•

Learn how to categorize ecosystem services
Identify the ways the ecosystem services valuation approach can support the development of a
sustainable ocean economy
Identify the limitations of the approach
Learn about monetary and non-monetary values of different maritime uses.

Ecosystem services valuation can help assess the sustainability of the Ocean Economy. Focusing on
sustainability means that we consider the environmental limits of marine ecosystems, their spatial
distribution (who benefits and where the ecosystem services are provided) and their potential to provide
sustained benefits in the future.

Figure 11. Ecosystem services categorization

During this exercise, you will:
1. Evaluate a case study and link it to the “blue spheres” diagram.
2. Identify the benefits and limitations of the said case study.
3. Locate the different types of Ecosystem Services on the “blue spheres” diagram.
Learn more about Ecosystem Services Valuation: https://www.ecosystemvaluation.org/1-02.htm
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Ecocycle Planning Exercise
Objective:
•

Reframe economic planning as a cycle of growth and renewal

The Ecocycle is a way of thinking about economic development that can help advance strategic plans,
eliminate or mitigate common bottlenecks that stifle sustainable development, identify activities/
sectors/stakeholder groups that are starving for resources and need attention/nurturing/investment, as
well as identifying those which ones are rigid and hampering the development of a sustainable ocean
economy. The Ecocycle makes it possible to sift, prioritize, and plan actions collaboratively, across
coalitions of actors and even with stakeholders involved, as opposed to the conventional way of doing it
behind closed doors with a small group of people. Additionally, the Ecocycle can help everyone see the
forest AND the trees—they see where their activities fit in the larger context with others.

During this exercise, you will:
1. Place existing maritime activities/industries into the model.
2. Reflect on the stage of the cycle you are at currently and what stage of the cycle you should be at
to create a SOE.
3. Reflect on the role you can play in creating this cycle.
4. Reflect on the exercise and how this approach might be used to plan across government bodies/
ministries, or together with stakeholder representatives.
Learn more about Ecocycle Planning: https://www.liberatingstructures.com/31-ecocycle-planning/
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Value Chain Analysis
Objectives:
•
•
•

Deepen the understanding of value chains and learn how to work with them
Learn about monetary value flows and non-monetary values
Understand how socio-economic issues can affect a sector

Value chain analysis is a spatial cost-benefit analysis to support planners in assessing the distribution of
economic costs and benefits. It is a good tool for identifying the relations and connections from inputs
into production processes to the sale of final goods from those processes. Though the approach can help
point out uncertainties, it does not necessarily support transformation processes.

During this exercise, you will:
1. Work with a case study (Shipping industry) and assess the value chain at hand.
2. Reflect on whether you see the value chain analysis approach as promising and whether it can
support the Doughnut concept.
3. Identify the limitations and challenges of the approach.
Learn more about Value Chain Analysis: https://online.hbs.edu/blog/post/what-is-value-chain-analysis
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Fish Banks Exercise
Objectives:
•
•
•
•

Learn about the finity of marine resources
Learn about the challenges of managing resources sustainably
Develop economic/systems thinking
Understand the complexity of economic decision making as an actor in the ocean economy

Fish Banks is an online multiplayer simulation in which participants play the role of fishers and seek to
maximize their net worth as they compete against other players and deal with variations in fish stocks and
their catch. Participants buy, sell, and build ships; decide where to fish; and negotiate with one another.
Policy options available to instructors include auctions of new boats, permits, and quotas.
Participants experience the difficulties of managing a renewable resource, seeing how short-term goals
can interfere with long-term success. The tendency is for teams to overfish, not realizing the long-term
problem until it’s too late to reverse the diminished fish population in time to save the fish or their
companies from bankruptcy.

The simulation can be accessed here: https://forio.com/simulate/mit/fishbanks/simulation/login.html
Learn more about the Fish Banks Exercise: https://mitsloan.mit.edu/teaching-resourceslibrary/fishbanks-a-renewable-resource-management-simulation
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Panarchy Exercise
Objectives:
•
•
•
•

Expand on the Ecocycle approach
Understand how embedded systems interact, evolve, spread innovation and transform
Consider planning at multiple scales
Identify obstacles and opportunities for spreading ideas or innovations at many levels

The Panarchy exercise enables people to visualize how systems are embedded in systems and helps them
understand how these interdependencies influence the spread of change. Participants become more alert
to small changes that can help spread ideas up to other system levels; they learn how shifts at larger or
lower system levels may release resources to assist them at another level. With better appreciation of the
Ecocycle dynamics at play, it is possible to create “opportunity windows” for innovations to spread among
levels and across boundaries.
Learn more about the Panarchy exercise: https://www.liberatingstructures.com/32-panarchy/
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https://wwf.panda.org/wwf_news/?247477/Principles%2Dfor%2Da%2DSustainable%2DBlue%2DEcono
my
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Appendix: Sector Fiches

Sector Fiche: Coastal and Maritime Tourism
Introduction
Overall size of the sector and industry structure
Mature

Growing

Emerging

The following segments can be distinguished:
•

•

Coastal tourism covers beach-based recreation and tourism (e.g. swimming, surfing, sunbathing), and
non-beach related land-based tourism in the coastal area (all other tourism and recreation activities
that take place in the coastal area for which the proximity of the sea is a condition), as well as the
supplies and manufacturing industries associated with these activities.
Maritime tourism covers tourism that is largely water-based rather than land-based (e.g. boating,
yachting, nautical sports), but includes the operation of landside facilities, manufacturing of
equipment, and services necessary for this segment of tourism.

Basic Facts
•

•
•
•
•
•
•

A vehicle for economic growth and job creation all over the world: The tourism sector is directly and
indirectly responsible (WTTC 2019) for 8.8 % of the world’s jobs (258 million); 9.1 % of the world’s
GDP (US$6 trillion); 5.8 % of the world’s exports (US$1.1 trillion); and 4.5 % of the world’s investment
(US$652 billion).
In 2019, the travel and tourism industry contributed just over 393 billion U.S. dollars to the GDP in
Southeast Asia (compared with approximately 197.3 billion in 2010).
Dispersed throughout all sea basins, strong in the Mediterranean, Caribbean and Pacific regions and
growing around the Atlantic Ocean
Land-sea interaction present
Strong seasonality
Lifetime of installations depends on sub-sectors
Semi-compatible with most uses
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Evolution
Drivers
•

•
•
•

•

Economic growth: Economic growth has brought financial opportunities to travel, as the purchasing
power has increased. In addition, some travel options, especially by air (due to the introduction of
low cost carriers), have become cheaper.
Security issues: Coastal and maritime tourism is considered less safe in the Middle- East and North
Africa.
New and existing environmental legislation: There is an increased demand for environmentally
friendly services and equipment.
Diversification of the touristic products: Connecting the traditional sun, sand and sea tourism sector
to other (water) sectors, including fisheries (angling), underwater cultural heritage and ecotourism.
This calls for a wider spatial distribution of touristic offers (e.g. more remote destinations are offered)
as well as the development of transport and touristic infrastructure.
Quality of natural features and landscape: EU surveys have shown that these are the predominant
factors for choosing the destination for holidays in coastal areas. This adds to the understanding that
natural capital is of prime importance for the tourism sector, which is increasingly environmentally
conscious due to progressive ‘greening’ policies and fiscal measures.

Barriers & Bottlenecks
Barriers
& Direct
Bottlenecks
spatial
implications

Indirect
spatial
implications

Comments

Working
conditions

Tourism jobs are often seasonal/temporary and
relatively low-skilled.

Digitalization:

Uptake of digital solutions is relatively slow in the sector.
For instance, many marinas do not yet have an online
booking and payment system. Moreover, not all boats
have digital applications for sailing, etc. on-board.

Seasonality of
demand

Concentration of visits are traditionally over the summer
period (May to September), which implies that much of
the potential socio-economic gain is concentrated in that
period, with large parts of the local facilities typically
closing throughout the rest of the year.

Fragmented
and
uncoordinated
sector

A lack of synergies amongst subsectors is emerging in
many cases (e.g. across the EU Sea-basins). This results
in limited economic spill-over effects amongst the
different segments of tourism. Cooperation amongst
businesses and local institutions seems to be limited.
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Trends
Specific trends that have consequences for the coastal tourism sector include:
•

•

•

•
•
•

Decrease in length of stay: Average expenditure by night as well as the average length of stay have
been decreasing over time. It is expected that this trend will continue and possibly even become
stronger once competing destinations outside the EU gain or regain competitiveness.
Increase in tourism from BRIC countries: The so-called BRIC countries (Brazil, Russia, India, China,
South Africa) with large populations and on-going strong economic growth rates have seen a rise in
larger, relatively well-off middle classes and a growing number of rich upper-class tourists.
Tourism throughout the year – as opposed to mainly during peak periods: The internet basedeconomy, globalised communication and increasing affordability of travel have caused a trend for
tourists to travel throughout the year.
Recovering nautical sector: Connecting the destinations in regions can stimulate the sector to
develop further.
Due to Covid-19: When international travel all but dried up after the first quarter of 2020, countries
realized that they had to turn to their domestic markets.
Policy enabling sustainable coastal tourism: Increasing pressure is put on the (environmental)
sustainability of coastal touristic areas.

Scenarios for coastal tourism
•
•

•
•

Mass tourism targets or attracts high volumes of visitors with a relative low average spending
potential.
High profile tourism attracts tourists across a variety of age groups, social statuses and nationalities.
It offers a relatively unique value and high level of quality. High profile tourism is characterised by a
relatively high volume of visitors and consequently average spending.
Niche tourism potentially attracts lower amounts of tourists, as it focuses on specific added-value
services or locations.
Low profile tourism has a low density character, a low average impact on the environment and an
interest in natural areas as destinations. This type of tourism has been growing since the
environmental movement of the 1970-1980s.
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Scenarios for coastal tourism (Source: Ecorys 2013)
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Sector Fiche: Marine Aquaculture
Introduction
Overall size of the sector and industry structure
Mature

Growing

Emerging

The marine aquaculture sector covers the farming of aquatic organisms (finfish, mollusks, crustaceans),
algae (macro and micro), and reed. 90% of the businesses of the sector are considered micro-enterprises
with less than 10 employees. The main species produced at sea are Atlantic salmon, oysters, mussels, sea
bream and sea bass. Algae aquaculture activities are currently at a very low scale in Europe but high in
Asia. Some algae products are widely used in the food industry (i.e. agar, carrageenan and alginates).

Basic Facts
•
•
•

•

The global value of aquaculture output reached US$78 billion in 2019; the share of seven Southeast
Asian countries amounted to 16% of the world total and 25% of the total excluding China.
Gross value added for Europe: US$3 billion
Southeast Asia: Overall, aquaculture production increased by around 75% over the 2000-2015 period.
The largest increase was seen in production from inland aquaculture, where production grew by over
460% between 2000 and 2015 – growing at an average annual rate of 12.4%.
Four of the top ten producing countries in the world are in Southeast Asia, with Indonesia being the
second largest producer in the world behind China. Across countries, Indonesia dominates fishery
and aquaculture production in the region, accounting for 38% of total production in 2015, see figure
below.
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•
•
•
•

Production is seasonal with variable development time, depending on production cycles of
different species.
Lifetime of installation varies between 5 to 30 years.
Conflicts for access of space mostly occur with beach tourism, shipping, oil and gas and marine
aggregates and mining sectors. Synergies can be developed with tourism, renewable energy
production and environmental protection.
With the exception of Indonesia, the major constraint to aquaculture expansion in the region is a
shortage of land. Different governments have taken different approaches to tackle this problem.
The Thai government has limited the brackish water area available for marine shrimp to 80 000
ha. No official limit has been set in the Philippines. Less than a third of the original 400 000 ha of
mangroves remain.

Evolution
Drivers
• Consumption demand
• Higher sea food prices
• Marine aquaculture capacity and effort reduction
• Exports to Asia – The increasing demand of Asia could drive the future evolution of the sector (e.g. for
Europe)
• Reduction of pressure on natural stocks
• New job opportunities for coastal communities
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Barriers & Bottlenecks
Barriers
Bottlenecks

/

Direct
spatial
implications

Indirect
spatial
implications

Comments

Society / Jobs

For the aquaculture sector, the number of fulltime employments (FTEs) seems to decrease (at
a rate of 5%) per year, which might indicate a
tendency towards higher specialization and less
part time employment in the sector.

Bad publicity

Aquaculture related fish diseases, other
environmental issues related to substances
discharge from aquaculture facilities and social
conflicts that have occurred between new
aquaculture location sites and previous local
uses of the marine space have resulted in bad
publicity.

Efficiency
improvements

The industry’s focus has turned towards
delivering efficiency improvements, building
mostly on cost reductions (increased production
per unit of effort). Innovative projects to
improve efficiency and sustainability are being
promoted.

Inappropriate spatial
arrangement
and
site selection

A poor location of an aquaculture farm or zone
will not only create environmental problems
such as localized eutrophication, but it may also
foster conflicts with other human activities that
can detract from the benefits of a sustainable
aquaculture industry.

Fragmentation and
disorganization in
markets

Markets with a large number of producers and
dealers who are unorganized and act individually
will not seek low cost-per unit of effort prices
and will become non-competitive with respect
to foreign suppliers.

Transition to low
carbon economy

Objectives agreed on in Paris, at COP21
demanded that EU should remain under the 2ºC
threshold. Microalgae production can play a
fundamental part in this transition.
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Trends
•

•

•

•

•
•

Social aspects: Shortage of local employees and no
generational renewal both play a role in the
aquaculture sector. Aquaculture´s “bad publicity”
implications are being addressed by encouraging
transparency, consumer information and labelling,
eco-certifications, local and niche marketing, and
stakeholder consultations.
Technological aspects: Some aquaculture activities
are anticipated to move further away from the coast
into offshore waters. This could increase the sector´s
production whilst minimizing conflicts with other
coastal marine uses. One of the important issues for
developments in aquaculture is the sustainability of
the source of cultivated fish or shellfish: closing the
life cycles of cultured species is essential to minimize
the taking from wild stocks. Moreover, efficiency
improvements in aquaculture have generated cost
reductions and fuel-efficient techniques. A large
obstacle for up-scaling macroalgae production is the difficulty of controlling large-scale production
with a constant, high yield of productivity. Therefore, there is an increasing trend towards funds for
innovation.
Economic aspects: There is an increasing demand for fish and seafood protein worldwide.
Macroalgae production is expected to help fulfil this growing demand. At the same time, there is
already an existing market for high value extracts from harvested macro- and micro- algae (cosmetics,
nutrition, omega-3 fatty acids, etc.) as well as a strong demand for biomass (for energy). However,
some recent market uncertainties, commodity prices instability and the low or lack of investments in
new vessels and facilities development lowers the competitiveness of the sector.
Environmental aspects: There are persisting challenges with ecosystem health and environmental
protection against waste, nutrient loads, escapees, invasive species, etc. At the same time, the
sector´s production resilience against climatic variability results in high uncertainty for the analysis
of production potential. Thus, trends in this sector call for new research with improvements in
production (more resilient species) as well as an uptake of “Integrated Multi-Trophic Aquaculture
(IMTA)” systems which mimic nature’s cycles, see figure above.
Sustainable mussel farming and compensation measures (paying for ecosystem services provided by
aquaculture) are being considered to reduce the current high nutrient content in sea basins.
Administrative aspects: This is by far the most challenging factor for the aquaculture sector.
Administrative procedures for aquaculture licensing remain complicated and are seen as a major
burden for the further development of the sector.
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Sector Fiche: Shipping & Ports
Introduction
Overall size of the sector and industry structure
Mature

Growing (cruise, seaborne trade)

Emerging

Shipping is the key enabler of international trade, but also secures a great portion of the energy supply
(oil and other fuels). It is a long-standing, traditional sector with a multitude of sub-sectors, including deep
sea shipping, short-sea shipping, passenger ferry services, cruise shipping and inland waterway transport.
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Furthermore, a number of other maritime-relevant activities are developed as part of the value chain of
the sector including port logistics, shipbuilding and ship scrapping, ports and terminal infrastructure as
well as other marine services (bunkering, fleet monitoring etc.).

Basic Facts
•

Some 11 billion tons of goods are transported by ship each year. This represents 1.5 tons per person
based on the current global population, see figure below.

•

As of 2019, the total value of the annual world shipping trade had reached more than 14 trillion US
Dollars.
Gross value added in the EU: € 570 billion
Approx. 1.2 million people currently employed at sea in the maritime industry
Shipping also offers the cheapest mode of transport per ton: sea transport contributes just 0.3p to
the £2.50 cost of a cup of coffee, 20p to the £5 cost of a bottle of wine, and $5 to the $100 cost of a
Nike trainer
Short Sea Shipping (SSS) has been an emerging sector for the past 20 years.
Land-sea interaction occurs through ports and hinterland connections

•
•
•

•
•

Evolution
Drivers
• Increasing containerisation of commodities and economies of scale resulting in increased vessel sizes lead
to consolidation of the shipping industry and greater competition between ports in order to attract these
vessels. Investments in growing infrastructure and port expansion plans are thus foreseen affecting the
planning of shipping lanes and their characteristics.
• Environmental sustainability: a push for cleaner shipping results in the need for cleaner fuel, shorter and
more efficient navigation routes, new infrastructure (e.g. LNG terminal) and technological innovation (e.g.
clean fuel, scrubbers etc.).
• Digitalisation and automation of vessel navigation is expected to lead to more efficient navigation and thus
have far-reaching impacts on the activities and processes of the shipping and logistics sector.
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Barriers & Bottlenecks
Barriers &
Bottlenecks

Direct
spatial
implications

Indirect
spatial
implications

Comments

Cruises

Cruises have been proven to put high strains on
small destinations both regarding the hinterland
and the seaside, and pressure is currently applied to
regulate this shipping segment. This has an impact
on the routing of cruises and the eventual choice
destinations.

Digitalization

Digitalization of navigation is expected to lead to a
reassessment of shipping lane dimensions. The
capacity of the given technology will drive the
sector’s MSP requirements.

Reduced
adaptability

The shipping sector is highly volatile and subject to
seasonal fluctuations. Additionally, the slow
response capacity (due to the long-term
investments and the long periods required for
ordering and deploying a vessel) reduces the
adaptability of the sector in case of sudden changes
in demand. The sector is currently recovering from
the impacts of the Covid-19 crisis (2020/2021).

High peaks in
demand

The sector is seasonal and especially concerns the
cruise and passenger segments, meaning that port
infrastructure and shipping lane dimensions have
to be designed for the high peaks in demand. This
is aggravated by the just-in-time economy of the
logistics sector which pushes for larger
infrastructure in order to facilitate faster cargo
flows.

Environmental
characteristics

This includes the physical and natural
characteristics of the seas and shipping lanes
(channel sizes, water depths etc.). Such limitations
put a constraint on the development of the sector.
Furthermore, this limitation continues further
down the supply chain.
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Trends
• Passenger as well as freight traffic volumes follow closely the GDP evolution trend. This is also the
case for the international economy and transport market, see figure below. Using conservative
assumptions of economic growth, a 50% increase in port cargo volumes is expected by the year 2030.
The means and methods used to accommodate this increasing demand are expected to change
significantly.

•

•

•

•

•

Shipping company alliances are another trend initiated by cost-saving efforts. Shipping lines have
been increasingly forming alliances and cooperation schemes to achieve operational efficiencies. This
has the potential to lead to better vessel utilization and fewer empties being transported, freeing up
space both in the sea as well as in the port areas.
Increasing vessel sizes: Over the past decades, the vessel sizes have been steadily increasing. In 2015,
the average vessel size increased from about 12,000 to 14,000 TEU (Twenty-Foot-Equivalent Unit).
Currently, the largest ships carry about 19,000 TEUs, and vessels with a capacity of 25,000 TEUs have
been designed. The growth of the sector suggests that this trend will continue in the coming years,
increasing the demand for relevant port infrastructure as well as the spatial needs. The larger the
vessel, the more supporting services are necessary (e.g. pilotage).
Increase in short sea shipping: In line with the increase in vessel size, short sea shipping is expected
to increase, because the cargo transported by very large carriers to hubs will need to be transshipped
to further destinations. In addition, a modal shift from road to waterways is supported at the political
level.
Port clustering: Another trend in the sector is ports forming economic clusters in an effort to secure
their market shares through cooperation and specialization. Depending on the area and ports
involved, this trend can result in variations on marine space uses.
Use of cleaner and alternative fuels: The need to meet the strict requirements of the international
MARPOL rules and the EU Directive (2012/33/EU) on sulphur content in marine fuels has pushed the
use of alternative fuels in shipping forward. Liquid Natural Gas (LNG) is currently one of the most
accepted oil alternatives, with a fleet of more than 200 LNG-powered vessels (in service and in order
combined, as of March 2017). However, these new vessels call for new refueling infrastructure.
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Sector Fiche: Fishing

Source:ventureoutdoors.org

Introduction
Overall size of the sector and industry structure
Mature

Growing

Emerging

Fisheries value chain activities relevant for maritime spatial planning are related to fishing and capture.
Recreational fisheries are also linked to the last step of the chain - consumption, as the tourists pay for
the sea tours as well. The activities of the fishing sector can be differentiated into a) the scale of fishing
operation b) the type of fishing activity using different types of gear.

Basic Facts
•
•
•
•

Rise in global capture fisheries production from 1990 to 2018: 14%
In 2018, total global capture fisheries production reached the highest level ever recorded at 96.4
million tons, an increase of 5.4% from the average of the previous three years.
2018's top capture producers: China, Indonesia, Peru, India, Russian Federation, United States of
America, Vietnam
67 million tons of fish (live weight equivalent) was traded internationally (in 2018) for a total export
value of USD164 billion.
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•
•
•

Approx. 260 million people are involved in global marine fisheries, encompassing full-time and parttime jobs in the direct and indirect sectors, with 22 ± 0.45 million of those being small-scale fishers.
This is equivalent to 203 ± 34 million of full-time jobs.
State of the sector: Stable to decreasing. Overall deteriorated performance due to: overfishing, stock
fluctuations, differences in profitability between basins, low average sale prices for many
commercially important species.
Land-Sea Interaction occurs through ports and hinterland connections along the fisheries value chain
(capture, auction, processing, distribution, wholesaler, retail, consumer).

Evolution
Barriers & Bottlenecks
Barriers / Bottlenecks

Direct
spatial
implications

Indirect
spatial
implications

Comments

Data

Growing data on fisheries, for example by
using VMS data systems to control fishing
activities, is not used sufficiently to support
integrated concepts. These data can help to
get an overview of what happens in all sea
basins for improved management.

Efficiency
improvements

The increased demand for fish and sea food
proteins needs the application of spatial
sensitive decision support tools, such as
Marxan, in order to secure sufficient space for
fisheries and support more environmentalfriendly fishing methods.

Long tradition of
spatial claims

Historically, fishing (along with shipping) is the
sector the spatial claim of which has the
longest tradition in marine areas. Conflicts
over access exist between existing or new
marine uses.

Fragmentation of
markets

Having a highly diversified sector (variety of
gear types and specific sea uses, fishing
species and types of vessels) could be positive
for dealing with potential spatial barriers.
However, such fragmentation makes fishers a
weaker party compared to other
stakeholders, limiting their ability to influence
the process in a MSP stakeholder exchange.
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Lack of
acknowledgement

Fisheries have an important role in
maintaining cultural seascapes, which has a
spatial aspect. Moreover, other fishing
activities that are currently not or not
sufficiently regulated (recreational fisheries)
could be included into action plans.

Trends
•
•

•
•

•

•

•

•

•
•

Technological improvements and innovation allow the reduction of catch costs per unit, taking
environmental legislation into account.
The reduction of the number of fleets and the related possible positive effect on fish stocks in a midterm view may lead to higher GVA of the fisheries sector which can affect the prioritization of the
sector positively within planning procedures and in relation to other sectors.
The move of fishing fleets (from EU, Russia, Asia) to African waters with negative impacts on the fish
stocks and coastal communities.
Further negative impacts of overfishing can cause a shift of uses in coastal areas and Exclusive
Economic Zones (if existing) of states towards specific areas. This can affect common uses of EEZs by
different countries as well.
Focus on fish stock recovery under sustainable fishing policies will encourage stakeholders to bring
more attention to preservation of the connectivity of important fish habitats and to the preservation
of the blue corridors. For the same reason, planners will face the challenge of taking large temporal
and spatial variability of both the spawning and its effects into consideration while determining areas
with special importance for reproduction of fish species.
On the other hand, the implementation of sustainable fisheries management and the accelerated
use of selective fishing gear according to fisheries policies reform may support the recovery of fish
stocks and the extension of fisheries grounds to areas not in common so far.
Port infrastructure for fisheries can be influenced by reduced landings and marginalise specific ports
and upgrade others, including the support of monopolies. Many ports must be turned into multifunction ports serving both sea tourism and fisheries.
Multi-use approaches, e.g. with aquaculture, offshore windfarming or new marine uses can change
the need for space of fisheries and influence fishers’ behaviour and management of fish stocks.
Synergies can be used to solve observing future trends in the uses of the seas. For example, an
increase in MPA networks may reduce the available area for fishing, while also supporting stock
recovery (due to improvements in ecosystem health) and bringing back benefits to fishing due to
increased fishing stocks and higher income. At the same time, fishers could provide services to
aquaculture units or could become fish farmers in their own rights.
Social-cultural aspects of artisanal fisheries could gain more attention through co-management with
the touristic sector.
Climate change is expected to result in more extreme weather conditions (including heavier rain and
storms) as well as rapidly warming waters and acidification. This may cause an alteration in fishery
uses.
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Sector Fiche: Cables & Pipelines

Introduction
Overall size of the sector and industry structure
Mature

Growing

Emerging

Offshore Cable and Pipelines are location-driven and influenced by the existence of a given resource
(oil/gas extraction) or by the necessity of connecting to onshore Oil/Gas or Energy and Communications
terminals.
Two types of offshore cables: Communication Cables and Energy/Power Cables. Four types of pipelines:
Oil Pipelines, Gas Pipelines, Disposal Pipelines (chemicals and wastewater) and Connection Pipelines
(fresh water).
Communications are an important part of our society, and submarine cables have become key facilitators
of modern life: 97% of the world’s communications are transported via fiber optic submarine cables. In
this context, there is a need for an increase in the number of gas pipelines. As natural gas remains a
fundamental part of the transition to a low carbon economy, it is well placed to partner with intermittent
renewables, given its flexibility in the power sector.
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Basic Facts
• Presence across sea basins: Dispersed throughout all sea basins
• Land-Sea Interaction through their connection to onshore energy and communication terminals
• Technical lifetime of installations is between 20 - 50 years for pipelines and 40 - 50 years for grid cables.
Communication cables: 25 years
• Conflicts, especially when it comes to extractive uses (i.e. marine aggregates, oil and gas extraction,
fishing, etc.)

Evolution
Drivers

•
•
•
•
•
•
•
•
•

Consumption demand (communication / energy / oil and gas consumption)
Development of knowledge-based economy and social media
Existing terrestrial infrastructures
Development of offshore sectors (renewable / oil & gas / aquaculture) & need to connect to
terrestrial infrastructures
Increasing need for connectivity / growth in bandwidth / capacity
Increasing need for upgrading of systems to 400G technology
Financing and Permits
Co-use of sensors on submarine cables (data for monitoring global change, tsunamis, and
earthquakes…)
New geographic diversity (deeper and at new areas – i.e. Arctic Sea)

Barriers & Bottlenecks

Barriers &
Bottlenecks

Direct spatial
implications

Indirect
spatial
implications

Comments

Common to Cables and Pipelines:

Terrestrial
networks

Submarine cables and pipelines and the
terrestrial networks interconnect. Having
modern and efficient networks is critical to the
operation and future success of these businesses.
This might affect existing /new developments
and their spatial implications.

Funding &
Investments

Europe, North America, Australia, Asia are
generally highly mature operating regions, with
high costs. New discoveries tend to be smaller
and technically challenging, requiring significant
investments to develop.
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Ineffective and
insufficient legal
mechanisms

The current legal framework is considered rather
ineffective with insufficient legal mechanisms for
cable and pipeline owners to seek for damage
compensation. Flag state jurisdiction has been
proposed as a potential method to strengthen
controls.

Difficulties of
applying domestic
policies to
globalized
infrastructures

The area of legal application and enforcement is
limited to the member’s own domestic,
sovereign territory. Submarine cables and
interconnector pipelines are by nature transborder facilities and have landing points in
multiple jurisdictions

Trends

•

•

•

•
•
•

The amount of submarine telecommunication cables has kept increasing along the years. The
amount of data and information generated, sent and received worldwide has been experiencing
unmatched growth since the invention of the internet and its broad availability in the 1990s. It is
mainly the internet’s demand that has driven the sharp increase in globally deployed bandwidth.
The global pipeline industry increased by 15% in 2019 mainly due to projects in North America and
Europe. The two regions could account for about 63% of the planned capital expenditure spending
and 50% of the planned pipeline length additions. Among companies, Gazprom will lead the world in
pipeline length additions and capital expenditure spending.
Furthermore, the SUPPL HI Projects Database (Sept. 2015) stated that Statoil, SAGE (South Asia Gas
Enterprise and Gazprom) are expected to represent ~50% of Offshore Pipeline spending in the 20162018 period, and that Asia-Pacific and Europe are to lead the offshore pipeline market for the 20162018 period.
Similarly, the amount of power cables has also increased over the years. Thus, countries need to
consider that potential future increase in the number of cables would be in places where offshore
renewables are likely to be expected to develop in the future.
In Europe, Turkey (with the Turkish Stream) and Norway (with future projects focusing on North Sea
developments, 400km to be installed and gas imports to be pushed from Russia) will lead the projects
spending over the next 2 years.
At the same time, if CO2 storage takes place at sea, then extra pipelines will be installed for that
purpose with their spatial implications.
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Sector Fiche: Oil & Gas
Introduction
Overall size of the sector and industry structure
Mature Since 1896

Growing

Emerging

Offshore Oil & Gas production developed when land-based oil and gas reserves started diminishing, while
the consumption did not. Thus, the production had to be moved to the so-called “Offshore Production”.
Despite having experienced and survived the downturn that the oil and gas sector has experienced
between 2010-2014, the oil and gas industry has positioned themselves to succeed in the long-term at
$50 per barrel.
In 2019, the total world oil production averaged 80,622,000 barrels per day. Approximately 68% came
from ten countries, and an overlapping 44% came from the fourteen current OPEC members.
Now, world oil markets have rebounded from the massive demand shock triggered by Covid-19 but still
face a high degree of uncertainty that is testing the industry as never before.
Natural gas had a remarkable year in 2018, with a 4.6% increase in consumption, accounting for nearly
half of the increase in global energy demand. Since 2010, 80% of growth has been concentrated in three
key regions: the United States, where the shale gas revolution is in full swing; China, where economic
expansion and air quality concerns have underpinned rapid growth; and the Middle East, where gas is a
gateway to economic diversification from oil. Natural gas continues to outperform coal or oil in both the
Stated Policies Scenario (where gas demand grows by over a third) and the Sustainable Development
Scenario (where gas demand grows modestly to 2030 before reverting to present levels by 2040).

Basic Facts
•
•
•
•
•
•
•

State of the sector: Mature and in decline
More than 70% of the current oil and Gas production takes place offshore worldwide
Most of the extraction fields are mature, with declining production and rising costs.
Presence across sea basins: Predominantly North Sea, Gulf of Mexico, minor activity in the Atlantic.
Land-Sea interaction occurs through the use of pipelines for the transfer of product, shipping for
supply, maintenance and off-loading.
Lifetime of installations has an optimal design life of 25 years, extended as profitable
Interaction with other uses is predominantly the exclusion of shipping from safety zones and some
potential for multi-use
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Evolution
Drivers

• Consumption demand
• Barrel prices (affected by drivers of supply and demand)
• Energy security
• Diversification of supply
Barriers & Bottlenecks

Barriers &
Bottlenecks

Direct
spatial
implications

Indirect
spatial
implications

Comments

Deep water
explorations

The increasing uncertainty over the supply of oil and
gas might trend to push most countries out into
deeper waters further offshore to look for new oil and
gas supply zones

Efficiency
improvements

Industry’s focus has turned towards delivering
efficiency improvements, building on cost reductions
(lower unit costs per barrel) and a rationalization of
activity, enabling fields to continue operations that
would have otherwise been uneconomic. Investments
in Automation and Internet of the Things might be a
way to go in the future.

Barrel / Commodity
prices instability

Prices per barrel are affected by many drivers of
supply and demand (geopolitical uncertainty, etc.).
This instability on the commodity prices makes it hard
to establish business trends and limits investments
when risks are thought to be high. This might affect
existing /new developments and their spatial
implications.

Trends

•

Middle East, North America, Europe and Eurasia are generally highly mature operating regions,
with middle to high costs. New discoveries tend to be smaller and technically challenging, requiring
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•
•
•
•
•

•
•

significant investments to develop. Thus, finding investments for new explorations and
developments still remains a challenge. This is key to securing future production and addressing
dependency on imports. This is why even with today’s lower oil price, there are opportunities to
better support natural gas exploration (especially) and production, as well as to encourage
continued investment.
In order to pursue oil and gas development, these trends should be considered:
New explorations and developments of further offshore and floating platforms
Investments in infrastructure to guarantee life extensions of platforms
Automation: Internet of things (IoT).
Geopolitical uncertainty and self-sufficiency (especially for gas in EU): Geopolitical conflicts lead
to an uncertain energy market which, in the case of Europe, still remains highly dependent on
imports.
Safety: Maximizing the safe exploration of oil and gas will remain an important focus for the
industry worldwide
Decommissioning and other uses: What to do with the decommissioned oil platforms? Are other
uses possible? Some have suggested using old gas fields to store CO2 emissions (e.g. this has been
suggested in the maritime spatial plan in the Netherlands) or even as artificial reefs for
conservation and recreational activities.
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