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Executive summary 

Areas beyond national jurisdiction (ABNJ) make up about 40 percent of the surface of our planet and 
cover nearly two-ǘƘƛǊŘǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴǎΦ ¢ƘŜǎŜ ŀǊŜŀǎ are home to unique species and ecosystems 
that have evolved to survive extreme heat, cold, salinity, pressure and darkness. Furthermore, these 
areas ǊŜǇǊŜǎŜƴǘ фр҈ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǘƻǘŀƭ Ƙŀōƛǘŀǘ ōȅ ǾƻƭǳƳŜΦ1  

The legal framework for all activities in the oceans and seas is provided by The United Nations Convention 
on the Law of the Sea (UNCLOS) which includes provisions on protection and preservation of the marine 
environment. It is complemented by two implementing agreements which address matters related to the 
Area (the seabed and ocean floor and subsoil thereof, beyond the  limits of national jurisdiction), and the 
Agreement for the Implementation of the Provisions of UNCLOS relating to the Conservation and 
Management of Straddling Fish Stocks and Highly Migratory Fish Stocks (UNCLOS, n.d.). In addition to 
UNCLOS and its implementing agreements, there are a number of other international instruments that 
are relevant to the conservation and sustainable use of marine biodiversity in areas beyond national 
jurisdiction (BBNJ). However, in the last decade, the question regarding whether those instruments are 
sufficient to protect the biodiversity in ABNJ has arisen.  

 

Therefore, an intergovernmental conference has been established to develop an implementing 
agreement to UNCLOS to ensure long-term conservation, the strengthening of regulation and the 
sustainable use of marine resources in ABNJ The geographic scope of the new BBNJ-agreement will be 
ABNJ i.e. the High seas and the Area (UICN, 2013). This agreement would affect the development of new 
industries by increasing the costs (additional administrative and reporting, technological and operational 
changes, etc), adding time and effort (planning, preparation, reporting, etc), developing new strategic 
considerations and new business and commercial opportunities (new partnerships and cooperation) 
(WOC, 2019).  

In the context of the ongoing negotiations for a new BBNJ agreement, the Swedish Agency for Marine 
and Water Management has commissioned Anthesis to investigate possibilities for future exploitation of 
the sea in ABNJ within 30-50 years, focusing on new industries and human activities. The scope of the 
study was to outline the activities, technologies, and sectors that have the highest potential to be utilized 
in ABNJ within the defined timeframe and to discuss the findings in relation to BBNJ and possible strategic 
environmental assessment (SEA) requirements.  The activities, technologies and sectors included in this 
study are the following: Research, human habitat (floating cities), carbon capture and storage (CCS), 
offshore energy (wind, solar, wave, ocean thermal energy (OTEC)), ocean plastic harvesting, marine 
genetic resources (MGR), marine biotechnology, and mariculture. 

To forecast future development, each activity has been explored further to investigate the following 
areas : (1) The expected growth of the sector and probability of the activity in ABNJ; (2) The 
characteristics of the technology including the scale of developments; (3) The likely 
performers/developers. Furthermore, an analysis of the potential need for an SEA has been carried out. 
The aim was to find out in what way the SEA could be helpful in controlling the development of the ABNJ 
by making it more sustainable.  

The results of the study include a probability and concession complexity matrix which shows how 
probable it is that the identified activities/industries will be developed in ABNJ within 30-50 years and the 
complexity of investment seeking concession in ABNJ. The aim of the matrix is to create a basis for an 
analysis on whether SEA is needed and/or recommended. Activities that have a high likelihood in being 
developed in the area, as well as having a high complexity, might experience the greatest value from an 
SEA. Those activities include Marine biotechnology, CCS, Multi-tech energy fields, but also human habitat 

 

1 IUCN. Covering areas beyond national jurisdiction.  
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and wind energy. However, the fact that SEA is currently applied mainly on governmental plans and 
programmes but most of the activities researched in this study are performed by private actors or public-
private partnerships, highlights that the use of SEA and where it is required is a problem which needs to 
be addressed. It needs to be considered whether SEA is an obligation to be performed only by states and 
governments for major investments in ABNJ or also by corporations. In addition, it is important to 
consider and define even if (temporary) projects would require an SEA and what types of project need an 
SEA (e.g. how defined they are, how complicated the projects are, how long-term and how large they will 
be). 

Another complicated dimension is the issue of who undertakes the SEA. Will it be a body or instrument 
established by the BBNJ instrument that is going to hold the process and approve an SEA or should it be 
done by the responsible state/s separately? If the activity is going to be performed in the middle of the 
ocean then who should be included in the public consultation process? Should those involved be states, 
representatives from other sectors or the civil society?  In addition, what regulations will be applied and 
whose environmental target values will be taken as a base value?
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1 Background 

Marine Areas Beyond National Jurisdiction (ABNJ) 
cover two types of areas:  

¶ The High Seas 
The water column outside of EEZs (Exclusive 
Economic Zones). Normal EEZ boundaries are 
200nm (370 km) from the coast. High Seas do 
ƴƻǘ ōŜƭƻƴƎ ǘƻ ŀƴȅ {ǘŀǘŜΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴΦ  

¶ The Area 
The seabed and ocean floor and subsoil 
thereof, beyond the limits of national 
jurisdiction.  

ABNJ make up 40 percent of the surface of our 
planet and nearly two-thirds of the ǿƻǊƭŘΩǎ ƻŎŜŀƴs. These areas are home to unique species and 
ecosystems that have evolved to survive extreme heat, cold, salinity, pressure and darkness. 
Furthermore, these areas can ǊŜŀŎƘ ŘŜǇǘƘǎ ƻŦ ƻǾŜǊ мл ƪƳ ŀƴŘ ǊŜǇǊŜǎŜƴǘ фр҈ ƻŦ ǘƘŜ 9ŀǊǘƘΩǎ ǘƻǘŀƭ Ƙŀōƛǘŀǘ 
by volume.2 

Humans have exploited the megafauna of the high seas for centuries and deep-sea fishing has taken its 
toll since the mid-мфллΩǎΦ {ǘƛƭƭΣ ƳǳŎƘ ƻŦ !.bW ecosystems have remained relatively unaffected until recent 
decades. Today, technological advances have enabled fishing, fossil fuel extraction, deep sea mining and 
cable laying in areas that were previously logistically and economically inaccessible. Therefore, concerns 
about the sustainability of these activities and their effects on the vulnerable ecosystems in ABNJ have 
arisen.3 

Today, the UN Convention on the Law of the Sea (UNCLOS) provides an international legal regime that 
governs the ocean. It creates an obligation to conserve the marine environment but does not provide 
specific mechanisms or processes for conserving marine biodiversity in ABNJ. However, countries are now 
negotiating a new global treaty in the form of an additional agreement to UNCLOS. ¢Ƙƛǎ ƴŜǿ ǘǊŜŀǘȅΩǎ ŀƛƳ 
is to ensure the long-term conservation and sustainable use of marine biological diversity in ABNJ through 
the effective implementation of relevant provisions of the UNCLOS and further international cooperation 
and coordination. This agreement is called the BBNJ Agreement (Biodiversity Beyond National 
Jurisdiction, BBNJ).  

This agreement shall include requirements of Environmental Impact Assessments (EIA) for future 
activities seeking to operate in ABNJ. It may also include additional requirements for Strategic 
Environmental Assessments (SEA). This study addresses the relevance of such SEA requirements, 
considering which industrial sectors or technologies that may venture into the ABN.    

 

2 IUCN. Covering areas beyond national jurisdiction.  

3 UNEP-WCMC (2017). Governance of areas beyond national jurisdiction for biodiversity conservation and sustainable 
use: Institutional arrangements and cross-sectoral cooperation in the Western Indian Ocean and the South East 
Pacific. Cambridge (UK): UN Environment World Conservation Monitoring Centre. 120 pp. 

Figure 1 ς Areas Beyond National Jurisdiction (dark 
blue) (IUNC) 
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1.1 Strategic Environmental Assement 

ά{ǘǊŀǘŜƎƛŎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎŜǎǎƳŜƴǘ ό{9!ύ ŀƴŘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘ ό9L!ύ ŜŦŦŜŎǘƛǾŜƭȅ 
promote sustainable development by mainstreaming into economic development and integrating green 
economy targets into strategic and project-related decision-ƳŀƪƛƴƎΣέ OECD (OECD, 2020). 

The SEA is described in the Protocol on Strategic Environmental Assessment to the Convention on 
Environmental Impact Assessment in a Transboundary Context (SEA Protocol, Kyiv 2003). The Protocol 
was adopted by a Meeting of the Parties to the Espoo Convention, held on 21 May 2003 and entered into 
force on 11 July 2010. The Protocol on Strategic Environmental Assessment augments the Espoo 
Convention by ensuring that individual Parties integrate environmental assessment into their plans and 
programmes at the earliest stages, and thus help in laying down the groundwork for sustainable 
development.  

SEA is a systematic and anticipatory process, undertaken to analyse the environmental effects of 
proposed plans, programmes and other strategic actions and to integrate the findings into decision-
making. It is applied for example to government plans, programmes and policy documents. SEA originates 
from EIA with inputs from biophysical planning (applying methods of physics to the study of biological 
structures and processes) and policy analysis (Partidario, 2012). EIA is a tool designed to identify and 
predict the impact of a project on the bio-geophysical environment and on human health and well-being. 
Further it interprets and communicates information about the impact, analyses site and process 
alternatives and to provide solutions to sift out or abate/mitigate the negative consequences on humans 
and the environment. The tool is applied for example to power plants, motorways and energy parks 
(European Union).  

The main difference between SEA and EIA is that SEA is applied on policies, plans and programmes 
whereas EIA is applied on projects. For example, in the European Union SEA is applied on public plans and 
programmes that include land use, transport planning, wide energy sector, waste management etc and 
which set the framework for future development. In addition, SEA is mainly applied in the public sector 
whereas EIA is applied in both the public and private sectors (Figure 2). SEA works by assessing physical, 
social and economic (and broad environmental) conditions for development while EIA directly assesses 
the environmental effects on policy, planning and programme proposals (Partidario, 2012). As Partidario 
writes in her reǇƻǊǘΥ έIn practice what this means is that SEA should not be about the direct assessment 
of environmental effects of proposals (on water, air, soil, etc.) as in projects assessment, but instead it 
should be about the assessment of development conditions (institutional, policy, economic, social issues, 
etc.) towards the creation of better environmental and sustainability decision contexts and outcomesΣέ 
(Partidario, 2012). The SEA process is started before a corresponding EIA is undertaken. This means that 
information on the environmental impact of a plan can cascade down through the tiers of decision 
making and can be used in an EIA at a later stage. This process should essentially reduce the total amount 
of effort. 
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Figure 2 ς Illustration of SEA in relation to EIA.  SEA is an overarching process where an EIA is an important 
part for decision making and the adoption of plans or programmes that report on the environmental 
effects of plans / program proposals and alternatives. 

SEA and EIA procedures ensure that the environmental implications are considered already in the 
decision-making process. The differences of these two can be seen in the table below.  

Table 1 - Differences between SEA and EIA  

 SEA EIA 

Methodology A political instrument related to concepts A technical instrument related to activities with geographic 
and technical specifications 

Approach A proactive approach ς at earlier stages of the 
decision-making process to develop proposals 

A reactive approach ς at the end of the decision-making 
process ς to a specific proposal 

Process A multi-stage process with variations e.g. policy vs 
plans 

Well-defined process, clear beginning and end 

Assessment Assesses plans and programmes on a macro scale Assesses projects on a more detailed level, on a micro 
scale 

Scope A larger range of activities in a wider area Often a smaller range of activities on a local scale 

Baseline Less details / qualitative More details / quantitative 

Alternatives and 
cumulative 
effects 

Integrative, gives early warning, considers a 
potentially wide range of development alternatives 

Specific with limited review of cumulative effects, 
considers limited range of feasible alternatives (how to 
carry out projects)  

Consultation Large range of individuals and actors Smaller range of individuals and actors 

Emphasis Emphasis on meeting sustainability goals and 
safeguards 

Emphasis on mitigation and minimising impact 

Focus CƻŎǳǎ ƻƴ ΩŘƻ Ƴƻǎǘ ƎƻƻŘΩ ς i.e. explores the best 
development 

Focus on do no/least harm 
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1.1.1 Why SEA? 

SEA is a systematic decision support process, aiming to ensure that environmental and possibly other 
sustainability aspects are considered effectively in the elaboration of policies, plans and programmes. The 
process is structured, rigorous, participative, integrated, proactive and transparent, used by planning 
authorities, public and private bodies which can be applied to legislative proposals and other policies, 
plans and programmes in political decision-making.  

Since SEA is undertaken early and often in advance of the formal decision-making process, it gives an 
opportunity to consider a wider range of alternatives and options at the planning and programme level. It 
influences the type and location of development that takes place in a sector or region, rather than just 
the design or siting of an individual project. Therefore, SEA facilitates sustainable development through 
addressing the consistency of plan and programme objectives with options from relevant strategies, 
policies and commitments. 

Furthermore, SEA presents an opportunity to identify environmentally sustainable solutions higher up the 
decision chain before expensive planning stages of technical details. The process includes consultation 
and a public participation process.  It also includes or prepares for a subsequent EIA and therefore 
strengthens the EIA and reduces investment risk. 

The enhanced capability to address cumulative and large-scale environmental effects within the time and 
spatial boundaries of plans and programmes strengthens a projectΩǎ 9L! ōȅ άǘƛŜǊƛƴƎέ ǘƘƛǎ ǇǊƻŎŜǎǎ ǘƻ ǘƘŜ 
SEA report. This avoids questions (whether, where and what type of development should take place) 
which have been solved already with environmental consideration. 

Partidario has identified four situations that may need an SEA: (1) The territorial area for action is known 
but the proposalΩs intentions are unknown or unclear; (2) The proposalΩǎ intentions are known but the 
territorial area is not identified; (3) Both the territorial area and proposal/intentions, are known; (4) The 
sectoral policy is known but does not have a territorial materialization (Partidario, 2012).  

One example where an SEA could be used, is if an offshore wind energy development is proposed but the 
area for it is not identified yet. Another example of how SEA has been applied comes from Sweden where 
the Swedish Agency for Marine and Water Management has been commissioned by the government to 
develop sea plans for the Gulf of Bothnia, the Baltic Sea and the North Sea. AN SEA and associated EIA are 
made for each offshore plan. Swedish marine spatial planning includes a number of processes for 
analyzing and organizing activities in the water, on and above the surface, and on and at the seabed in 
such a way as to support the attainment of sustainable policy, social and environmental goals. The marine 
special plans shall provide guidance to the authorities and municipalities in planning and testing claims on 
the use of the area. These plans include Sweden's economic zone and the Swedish territorial sea from a 
nautical mile off the baseline. The municipalities have planning responsibilities for the part of the sea that 
is within the municipality's boundaries. This means that the municipalities and state planning 
responsibilities overlap in a zone of 11 nautical miles in the territorial sea. 

Another example is from the European Union where SEA is mandatory for plans/programmes which are 
prepared for agriculture, forestry, fisheries, energy, industry, transport, waste/water management, 
telecommunications, tourism, town & country planning or land use and which set the framework for 
future development consent of projects listed in the EIA Directive. SEA is also mandatory for 
plans/programmes which are for plans/programmes which have been determined to require an 
assessment under the Habitats Directive.4 

 

  

 

4 EU. Strategic Environmental Assesssment ς SEA. https://ec.europa.eu/environment/eia/sea-legalcontext.htm 

https://ec.europa.eu/environment/eia/sea-legalcontext.htm
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2 Scope and method  

Anthesis Sverige AB has been assigned by the Swedish Agency for Marine and Water Management to 
accomplish a qualitative desk study to support the understanding of technological trends for the 
industrialization of international waters (Areas Beyond National Jurisdiction) within the next 30-50 years, 
focusing on new industries and human activities. The scope of the study was to outline the activities, 
technologies, and sectors that have the highest potential to be utilized in ABNJ within the defined 
timeframe and to discuss the findings in relation to BBNJ and possible SEA requirements.  

2.1 Method of the study  

This qualitative desk study has been carried out in a 
form of Backcasting (Figure 3). It is a planning 
method that is increasingly used in urban planning 
and resource management of water and energy. It 
starts with defining a desirable future and then 
works backwards to identify policies and 
programmes that will connect this specified future 
to the present. The method involves establishing 
the description of a very definite and specific future 
situation. It then involves an imaginary movement 
backwards in time, step-by-step, from the future to 
the present to reveal the mechanism through which 
that specified future could be attained from the 
present. 
 
The project has adapted the Backcasting method as followed:  
 
1. Defining the άfutureέ relying on trends  

In this step, factors and trends affecting the future development, including climate change, ocean 
plastic, rising sea levels, increasing global population and demand for food were analysed. The 
information was gathered from strategies and global programs that also created a base of 
understanding regarding how SEA and EIA could be applied amongst others to marine industries and 
marine planning. Among others, the following documents were considered in this step: (1) Analysis 
of Swedish marine cluster in Western Sweden5; (2) OECD reports including Ocean economy 20306; 
(3) UNESCO report about global ocean science7; (4) Swedish national Marine Spatial Planning8; (5) 
Global Sustainability Goal 14 (Sea and Marine Resources), etc. 
 
The background study made it clear that there will be many societies and areas globally that will be 
affected by sea level rise and overpopulation. Therefore, there will be a growing concern about the 
location of settlements and the way in which people live in the future as well as about how the food 
supply would look like. Furthermore, knowing the increasing concerns regarding climate change 
pushes the energy sector to investigate more sustainable energy sources. This includes for example, 
researching the possibility of energy parks offshore. Where the wind is more stable, waves have a 
bigger potential for energy generation and there is no direct competition with habitats and the food 
sector on land. At the same time, with the knowledge that climate targets cannot be achieved if the 

 

5 Hansen, A.S., 2017. Omvärldsanalys 2017. Maritima klustret i Västsverige. 

6 OECD, 2016. The Ocean Economy in 2030. OECD. 

7 IOC, UNESCO, 2017. Global Ocean Science Report ς The current status of ocean science around the world. UNESCO 

8 Currently under development 

Figure 3 ς Visualization of the Backcasting method and 
application to the study 
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concentration of carbon dioxide is not lowered in the atmosphere, technologies that capture and 
store carbon dioxide underwater or underground are coming to the fore. 
 
Increasing population growth and increasing income levels would result in higher consumption and 
therefore also in higher amounts of waste, including plastic waste. Already today over 300 million 
tons of plastic are produced every year of which at least 8 million tons end up in the ocean. Stricter 
regulations and rules, but also behavioural changes can decrease the amount of waste. However, 
technologies to collect the ocean plastic is needed already today to protect our sea environments. 
Another problem with increasing population is increasing demand for food and sustainable food 
supply.   
 
To develop technologies and sectors in ABNJ, large scale research is needed. Research not only helps 
to investigate new ways to mitigate climate change, but also reveals the potential of other resources 
in the high seas that are currently unknown. This includes marine biotechnology (marine biomass and 
genetic resources) which are high on the research agenda and are relatively unexplored today in the 
high seas. These two areas are currently not widely developed but have a large potential for growth 
with greater research into ABNJs, especially research in the relatively unknown species living at the 
bottom of the ocean. 
 
As a result of the first step, the following sectors that are believed to be developed in ABNJ within 30-
50 years were identified: research, human habitat construction, carbon capture and storage (CCS), 
offshore energy, ocean plastic harvesting, marine biotechnology and food supply. The sustainability 
criteria have been a foundation for the assessment.  

 
2. Forecasting the activities 

To forecast future development, each sector defined in step 1 has been further explored to identify 
possible areas of activities and technologies exploiting the ABNJ, including:  

¶ Marine research 

¶ Human habitats (floating cities)  

¶ Carbon capture and storage 

¶ Offshore energy (wind, solar, wave, ocean thermal energy conversion (OTEC)) 

¶ Ocean plastic harvesting 

¶ Marine biotechnology 

¶ Marine genetic resources 

¶ Mariculture 
 
Those areas of activities and technologies were further investigated based on the following areas: (1) 
The expected growth of the sector and probability of the activity in ABNJ; (2) The characteristics of 
the technology including the scale of the developments; (3) The likely performers/developers. These 
areas for investigation were defined at the beginning of the project by the assignment owner, the 
Swedish Agency for Marine and Water Management. To investigate these areas, trends of each 
activity and technology have been considered together with investments costs and potential.  
 
The outcome of this step can be seen in the paragraph ΨDescription of considered activities in ABNJ  
that is built in two parts: (1) Background information and trends of the activity; (2) Analysis of 
expected growth, scale of the development, and likely performers/developers and investors.  
 

3. Motivation and/or need for an SEA based on the step 2 
Based on the results of step 2, an analysis of the potential need for an SEA has been carried out. The 
aim of this step was to find out what way the SEA could be helpful in controlling the development of 
the ABNJ. Today, there is no requirement to perform an SEA in ABNJ, however, if the exploration of 
these areas accelerates, it might be needed.  
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A probability and concession complexity matrix has been created based on the expected probability 
of activities, complexity of the concession and expected growth of the activity and/or technology. 
The validation of the need for an SEA and/or EIA is related to application of the concessions in the 
ABNJ. However, major assessment uncertainty exists in the matrix and must be considered. The 
matrix has been divided into four sections: (A) High probability in ABNJ and relatively low complexity; 
(B) High probability in ABNJ and high complexity; (C) Low probability in ABNJ and relatively low 
complexity; (D) Low probability in ABNJ and high complexity. Activities in sector B and D have the 
highest potential to benefit from SEA as they have a high complexity, often with a permanent 
infrastructure and/or permanent impact on the sea environment.  

Scale of the y-axis: άtǊƻōŀōƛƭƛǘȅ ƛƴ !.bWέ: 

1. Very low, mainly coastal 
2. Low 
3. Medium 
4. High 
5. Very high probability, ABNJ presence 

already 2020 

Scale of the x-axis: άComplexity of investment 
ǎŜŜƪƛƴƎ ŎƻƴŎŜǎǎƛƻƴ ƛƴ !.bWέ: 

1. Single units 
2. Technically and spatially defined projects 

of several units 
3. Spatially defined plans including multiple 

units (i.e. high technical flexibility within 
proposed area) 

4. Larger development plans & programmes 
with high flexibility in geography as well 
as technology 

5. Very large development plans & 
programmes with very high flexibility 

 
The outcome of this step can be seen in section 4. 
 

2.1.1 Limitations of the study  

This study focuses on relatively new activities/sectors in ABNJ and do not include shipping, fishing, oil/gas 
extraction and deep-sea mining because these sectors, with the exception of oil/gas extraction, are 
already covered by different international rules and regulations. It is important to be aware of 
considerable uncertainties in all assessment and analysis due to the investigative nature of the study. No 
scientific research has been carried out. 
 

2.2 Vertical range of considered activities in ABNJ 

The vertical operation range of considered activities in ABNJ is illustrated by Figure 5, approximately 
divided into surface water, pelagic zone, and/or ocean bottom.  

Figure 4 ς Matrix: Probability of ABNJ investments vs. 
concession complexity. Major assessment uncertainty must 

be considered. 
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Figure 5 ς Vertical range of considered activities in ABNJ. 

Marine research: Activities taking place in the whole water column (surface water, pelagic zone and the 
ocean floor) are considered, for example, floating buoys, submarine drones and sampling of bottom 
fauna. 

Human habitat (floating cities): In this study, human habitat activity has been narrowed down to just 
consider floating cities which are mainly located on the water but can also reach to the pelagic zone and 
the ocean bottom. The dashed line represents the possible environmental impacts of waste, harvesting 
and mooring, but also in some cases the infrastructure to fix the city. 

Carbon capture and storage (CCS): Suitable places for storage of captured carbon dioxide are in the lower 
part of the pelagic zone and the ocean bottom. However, the exact location of the activity is highly 
dependent on future research. 

Offshore energy: In this study, wind, solar, wave, and ocean thermal energy are considered. These energy 
sources can impact the whole water column and the ocean bottom, but this is dependent on its 
infrastructure. Today, most of these energy source infrastructures are fixed one way or another to the 
ocean floor but it is believed that when moving further away from the shore, more floating solutions 
need to be developed.  

Ocean plastic harvesting: This activity occurs mainly in the surface water due to floating plastic waste. 

Marine biotechnology: This activity consists of non-extractive exploitation of the biodiversity in all marine 
environments but mainly in the lower parts of the pelagic zone and the ocean bottom environments. 

Marine genetic resources (MGR): Genetic resources can be found in every part of the water column, 
including the seabed. 

Mariculture: This activity occurs mainly in the surface water and pelagic zone where target organisms can 
be cultivated. Infrastructure for mariculture consists mainly of floating equipment. 
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2.3 Financial challenges of exploiting ABNJ 

Any venture in ABNJ will have very high investment costs that have an impact on the probability of the 
activity being developed. Uncertainty and risk often inhibit investors from far-offshore ventures. Some of 
the factors that are influencing investment costs are:  

¶ Lack of existing infrastructure (Power cables, pipelines, building infrastructure, transportation) 

¶ Rough physical conditions such as extreme weather, continuous wearing, and corrosion 

¶ Long distances from the shore (High freight costs, high transmission losses, and high security 
risks) 

Lessons learned from existing offshore industries show the tremendous importance of technical 
knowhow and offshore experience with great risk associated with moving too fast from controlled 
(laboratory) environments to upscaling to offshore implementation. However, large scale investments or 
synergies with other activities may reduce costs and risks and may therefore be necessary for profitable 
exploitation in ABNJ. An example of this could be developing multi-tech energy fields where the 
investments of developing infrastructure could be shared. Moreover, ventures in ABNJ are likely to be 
well prepared, politically as well as technically, and undertaken at a grander scale compared to nearshore 
activities.  
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3 Description of considered activities in ABNJ  

The following section gives an overview of the activities included in the study, how they are performed, 
trends in their future development, and what future scenarios they may have. 

3.1 Marine research 

Marine research has a long history and is currently a growing field due to environmental concerns, such 
as climate change, and a revived focus on ocean resources. The Global Ocean Science Report considers 
the following categories as forming the field of ocean science: (1) Marine ecosystems functions and 
processes; (2) Ocean and climate; (3) Ocean health; (4) Human health and well-being; (5) Blue growth; (6) 
Ocean crust and marine geohazards; (7) Ocean technology. To cover these seven categories, the research 
methodology has been divided into three (Isensee, et al., 2017): 

¶ Fisheries - marine fisheries, mariculture and aquaculture  

¶ Observations ς coastal and open ocean monitoring, data repositories, algal blooms, pollution, 
satellite measurements, buoys and mooring 

¶ Marine research/other ocean science ς such as experimental investigation and process studies. 

Ocean research depends on novel infrastructure and technology from using sensors, research vessels and 
autonomous vehicles. Vessels provide access to both the open ocean and coastal areas. Advances in 
autonomous underwater vehicles and remotely operated vehicles have changed the overall infrastructure 
available for data collection. One example of this ocean research is the ARGO profiling floats programme 
coordinated by the Argo Project Office and the Argo Information Centre. This project allows the 
production of real-time maps and a range statistics on the status of the ocean. The network of about 
4000 buoys includes drifting ice buoys, moored ocean sea floor buoys and buoys to measure atmospheric 
parameters. It is an excellent example on how to collaborate, share ocean science infrastructure and 
develop an extensive data management system (Isensee, et al., 2017). The typical cycle of an Argo float 
can be seen in Figure 7. 

 

 

Figure 6 ς The overview of Argo floats in the world9 

 

 

9 Argo. http://www.argo.ucsd.edu/ 

http://www.argo.ucsd.edu/
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Figure 7 -  The typical cycle of an Argo float (Riser, et al., 2016) 

Although the exact direction of future research may not be foreseeable, it appears that the trend towards 
using multiple automatic or remotely operated sampling vessels will characterize and greatly enhance 
future oceanographic, ecological, and geological scientific research. Ocean research will hence grow as a 
field with a high probability that it continues to be present in ABNJ. Most research units will be small, but 
efforts are likely to take the shape of larger sampling programmes (like the international Argo program). 
Investors range from single public and private operators to international co-investments. OECD sees 
national governments as the main funders of public research for the foreseeable future.  However, the 
OECD also expects the private sector to increase their investments as they can be direct beneficiaries of 
the data for example, the oil and gas sector as well as offshore wind and aquaculture projects (Isensee, et 
al., 2017) 

3.2 Human habitat (Floating cities) 

Rapid population growth, urbanization, growing demand for food and biofuels, land degradation 
(Roeffen, et al., 2013) and climate change are causing high stress for coastal cities around the world. 
Studies estimate that by 2050, the additional land requirement for human activity is 13-36 million square 
kilometres. This number can be compared to, for example, the size of China (9.6 million km2) and the 
total forested area globally (40 million km2) (Roeffen, et al., 2013). Another example comes from Lagos 
where the lower income people need to live in floating villages on the outskirts of the town due to a lack 
of land and a growing population (UN, 2019). Blue 21 (2018) have developed a map to indicate the urban 
areas that have a high flood risk (Error! Reference source not found.). The results of their study show that 
most of the cities with a high risk are located in lowland areas in Asia (Blue21, 2018). 
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Figure 8 ς Blue dots: rapidly growing cities with high flood risk; Orange: rapidly growing cities without high 
flood risk (Blue21, 2018). 

To address some of the challenges that societies are experiencing today or will have in the future, many 
actors including the United Nations see floating cities as one opportunity. As seas and oceans account for 
70% of the planet (361 million square kilometres), this space would be enough to accommodate the 
additional land requirements predicted to develop before 2050 (Roeffen, et al., 2013). Furthermore, 
floating cities have a large potential to be self-sustained in food and energy where people grow their own 
food and produce renewable energy (UN, 2019). 

Most of the planned floating cities are close to 
existing cities where they would act as one part of 
the city. One of the biggest developers and designers 
of floating cities on the market today is Oceanix. In 
support of the UN-IŀōƛǘŀǘΩǎ bŜǿ ¦Ǌōŀƴ !ƎŜƴŘŀΣ 
they have developed plans for a floating community 
for 10 000 residents on 75 hectares. This design, in 
line with the UN Sustainable Development Goals, 
channels flows of energy, water, food and waste, 
creating local sharing economies and self-sustaining 
societies. Another group of developers believes that 
building new societies in the middle of the ocean, in 
ABNJ, has other benefits - it gives an opportunity to 
experiment with new societies. One of these actors 
is the Seasteading Institute, founded in 2008 by Patri 
Friedman and Peter Thiel. They believe that floating 
cities allow the next generation of pioneers to test 
new ideas for living together (The Seasteading 
Institute, 2019).  Currently, the Institute is working 
on a ΨFloating City ProjectΩ to develop their latest 
form of business which explores a model wherein a single company comprising several stakeholders will 
oversee construction and management of a highly autonomous floating city. The project is based on years 
of engineering and legal research (The Seasteading Institute, 2019). An example of a floating city can be 
seen in Figure 9.  

Due to pressures such as population growth, urbanisation and climate change, cities will be under 
growing pressure. In this context, floating cities are seen as part of the solution. The sector would grow 
considerably in the future, but initially in coastal areas, as part of existing societies and urban areas, in 
warmer climates or closer to the equator. Roeffen et.al (2018) have identified in their study that cities in 
Asia would have the biggest effect and benefit from floating cities due to their high population rates. It 

Figure 9 ς Concept designed by AT Design Office 
and CCCC, as one of the contributions in the 

architect design contest part of the Floating City 
Project (Wang, 2016). 



 

 

 

19 

 

 

can be supposed that there is a moderate possibility that floating cities will be present in ABNJ as the 
rough weather conditions of ABNJ are seen as a big challenge, alongside legal complications. Presence in 
ABNJ would provide the opportunity to develop new societies that are less dependent on existing ones. 
Most of such cities would require a large development of plans and programmes with public-private 
partnerships. For example, the Seasteaders believe in beyond the law communities with a political 
autonomy but also that there is still a need for cooperation with different countries and companies. 
Furthermore, floating cities provide good opportunity to develop other offshore activities, such as 
mariculture and marine energy. 

3.3 Carbon capture and storage 

Carbon capture and storage (CCS) is a technology that captures the carbon dioxide (CO2) from the 
atmosphere or from industrial processes and stores it underground in depleted oil and gas fields or deep 
saline aquifer formations (Carbon Capture and Storage Association, n.d.). Increasing action regarding 
climate change would probably lead to a development of CCS technology as one of the tools to mitigate 
climate change by drastically reducing the carbon dioxide released or content in the atmosphere. 
However, it is difficult to predict which type of technology would be the most dominant in 2050.  

CCS is also seen as one of the important opportunities to achieve large carbon dioxide emission 
reductions needed in the energy sector and to develop new energy sources, such as hydrogen. It is 
believed that CCS is one way to keep the costs of producing energy under control in the future when the 
taxes for carbon dioxide emissions would increase significantly (IEA, 2019).  

At the end of 2018, there were only two large-scale CCS and utilisation power projects in operation, 
however, according to ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŜǊƎȅ !ƎŜƴŎȅΩǎ Sustainable Development Scenario (SDS) the 
number of projects would increase significantly by 2040 (Figure 10). To achieve this goal, major 
innovations and cost reductions are required in the field. As the sector is only in the early stage of 
development, IEA believes that securing investments complimentary to targeted policy measures, such as 
tax credits or grant funding, are needed (IEA, 2019).  

 

Figure 10 ς Large-scale CO2 capture projects in power generation in the Sustainable Development 
Scenario (SDS), 2000-2040. Green line represents the development pipeline and dark blue existing capacity 
(IEA, 2019). 
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One example of a full-scale CCS project is 
the Northern Lights project taking place in 
Norway. The project includes capturing 
CO2 from industrial sources in the Oslo-
fjord region. The CO2 is then shipped in a 
liquid form to an onshore terminal on the 
Norwegian coast. Next, the liquified CO2 
will be transported by pipeline to a 
permanent offshore storage location in the 
North Sea. Currently, one of the barriers in 
the project is that the CO2 tax compared 
with the cost of implementing the CCS 
project is lower. Therefore, both subsidies 
and cooperation between government and 
industry are necessary to implement the 
projectΩǎ ambitions (Lights, 2020). Another 
example of CCS infrastructure (not the 
Northern Lights project) can be seen in Figure 11. 

The CCS sector will grow significantly in the coming years as it has a huge potential to help meet climate 
agreements while allowing to meet future energy demands. The probability of the presence of CCS 
technology in ABNJ is high as there could be many suitable areas (for example gas and oil fields) to store 
the carbon dioxide. However, the construction of sub-sediment ocean bottom structures is very 
expensive and will require large spatial surveys before technical specification can be completed. Most 
CCS projects would be larger development plans and programmes that would be carried out as public-
private partnerships or separately by private actors. However, both private and public investments are 
required to get a strong market push. With public investment, we could see stronger carbon dioxide 
taxes, new policies and subsidies. The extent of the activity will vary depending on the technology and 
geological formations if aquifers are used.   

3.4 Offshore energy  

In this study, offshore energy includes wind, solar and wave power, and ocean thermal energy conversion 
(OTEC). Tidal energy and current energy are not considered as part of this study as suitable locations are 
associated with coastal features and are not present in ABNJ. Additionally, the technology is not assessed 
to be developed so far within the next 30-50 years.  

Offshore energy technologies have developed making it possible to build arrays in deeper waters and 
further away from the shore. However, all developments are located ǿƛǘƘƛƴ ŎƻǳƴǘǊƛŜǎΩ territorial waters 
or EEZ. In 30-50 years, it is quite probable that developments extend into ABNJ. Incentives for this 
development would be the highest for countries with high energy demand and few land-based energy 
resources in combination with limited territorial waters and EEZ. For this development to be realized, the 
technologies need to be further developed in terms of (weather) robustness while the issues of energy 
storage and transport must be solved. Liquid hydrogen transported to port by ships may be an option and 
requires conversion plants installed at the offshore site.  

Figure 11 ς Example of a CCS project (WMO & UNEP, 2005) 






































