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Geographic area 
covered by MOSES 

Introduction and Structure 
of the Synthesis Report 
In Europe, the Blue Economy has received increasing policy attention, as 
evidenced in the publication and ongoing implementation of the EU’s Blue 
Growth Strategy, the Atlantic Strategy and its Action Plan, the Marine Strategy 
Framework Directive, among others. These initiatives are all aimed at fostering 
the sustainable development of the EU’s marine resources.

All these initiatives stress the fact that, ecosystem capacity, social justice and 
inclusiveness must be adequately considered when planning for Sustainable 
Blue Growth hence there is a necessity to develop approaches that are able to 
steer environmentally sustainable and socially equitable economic trajectories.
Furthermore, developers and investors in the Blue Economy need to know 
how their investments negatively impact coastal and marine environments, 
and what mitigation action needs to be taken.

The goal of the MOSES project was to address the above issues and more 
specifically, to examine the Blue Growth path for sustainable development of 
the major sectors operating in the Atlantic space as envisaged by the Atlantic 
Plan. This project built on the EU lnterreg IV Marnet project by examining 
the growth achieved in the marine sectors across the AA while focusing on 
examining the environmental pressures and impacts from the growing sectors 
and possible transition paths to Sustainable Blue Growth.

The present report aims at summarizing key findings of MOSES and suggests 
actions for the facilitation of regional and national Sustainable Blue Growth in 
the AA.

First are introduced the Blue Economy and the Blue Growth concepts in the 
AA, their policy background and the MOSES methodology. 

Then some key findings are presented, regarding the growth in Blue Economy 
and its environmental impact in the AA between 2009 and 2016 and the 
assessment of the vulnerability of marine and coastal ecosystems across the 
AA.

Then is described the current state of development for two Blue Economy 
sectors across the AA deemed “important” by the MOSES project. The 
vulnerability of the AA coastal and marine environment is demonstrated for 
each sector. Based on the identification of associated drivers as well as barriers 
that affect their transition towards Sustainable Blue Growth, conclusions with 
key recommendations are given, which need to be considered to advance the 
Sustainable Blue Growth profile of each sector.

Finally, it presents the overarching conclusions and recommendations across 
all sectors i.e. what are the major challenges and actions to overcome in the 
AA that are most frequently observed for each sector.
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The concepts of Blue 
Economy and Blue Growth
Maritime industries are a significant part of EU economy and it is recognized 
that European seas and oceans have the potential to be a major source of 
new jobs and economic growth across the member states. The blue economy 
includes traditional maritime industries such as maritime transportation, port 
services and shipbuilding, fisheries, and the exploitation of oil and gas from 
the seas. New emerging sectors exhibiting high potential for growth are also 
developing quickly across the EU AA. These include aquaculture, coastal and 
maritime tourism, marine biotechnology, ocean energy and seabed mining. In 
order to promote the Blue Economy, to ensure that it grows in a sustainable 
way (where economic, societal, and environmental goals are equally balanced) 
and hence to accommodate communication and strategic purposes, the 
concept of “blue growth” has been created and used internationally (e.g. FAO, 
World Bank, etc.) and regionally (EU, Regional Seas Areas, etc.). Based on 
this, and following the European Commission, Blue growth is defined as the 
long term strategy to support sustainable growth in the marine and maritime 
sectors as a whole, representing the maritime contribution to achieving the EU 
goals for smart, sustainable and inclusive growth1.

Sustainable development aspects of Blue Growth in the EU and 
the Atlantic Area 

The Atlantic Ocean is the largest EU sea basin representing 36% of the EU 
Blue Economy GVA, that generated EUR 73.4 billion of Gross Value Added 
(GVA) and employed 1.29 million people in 20172. In order to support the 
sustainable development of Blue Economy in the EU Member States bordering 
the Atlantic, the Atlantic maritime strategy3 was adopted in 2011. In 2013, the 
European Commission put forward an Atlantic action plan4 to implement 
the strategy. In 2020 the updated action plan for a sustainable, resilient and 
competitive Blue Economy in the EU and the AA focused on: - promotion 
of sustainable coastal tourism - transition to offshore renewables - green 
shipping and innovative port activities - sustainable management of marine 
space and the fight against plastic pollution. All these initiatives agree on the 
fact that when promoting and assessing sustainable Blue Economy all aspects 
of sustainable development must be addressed.

Maritime related NACE codes covered by MOSES 

Section Division Class Description

A 03 03,11 Marine fishing

A 03 03,21 Marine aquaculture

B 06 06,10 Extraction of crude petroleum

B 06 06,20 Extraction of natural gas

B 08 08,12 Operation of gravel and sand pits; mining of clays and kaolin

B 08 08,93 Extraction of salt

B 09 09,10 Support activities for petroleum and natural gas extraction

B 09 09,90 Support activities for other mining and quarrying

C 10 10,20 Processing and preserving of fish, crustaceans and molluscs

C 30 30.11 Building of ships and floating structures

C 30 30.12 Building of pleasure and sporting boats

C 33 33.15 Repair and maintenance of ships and boats

D 35 35.11 Production of electricity

F 42 42,21 Construction of utility projects for fluids

F 42 42.22 Construction of utility projects for electricity and communication

F 42 42.91 Construction of water projects

G 46 46.38 Wholesale of other food, including fish, crustaceans and molluscs

G 47 47.23 Retail sale of fish, crustaceans and molluscs in specialised stores

H 50 50,10 Sea and coastal passenger water transport

H 50 50,20 Sea and coastal freight water transport

H 50 50,30 Inland passenger water transport

H 50 50,40 Inland freight water transport

H 52 52.22 Service activities incidental to water transportation

H 52 52.24 Cargo handling

H 52 52.29 Other transportation support activities 

I 55 55,10 Hotels and similar accommodation

I 55 55,20 Holiday and other short-stay accommodation

I 55 55,30 Camping grounds, recreational vehicle parks and trailer parks

I 56 56,10 Restaurants and mobile food service activities

I 56 56,30 Beverage serving activities

N 77 77.34 Renting and leasing of water transport equipment

R 93 93.11 Operation of sports facilities

R 93 93.29 Other amusement and recreation activities

Across each member region, 33 marine related NACE codes were assessed 
and mapped using indicators at NUTSO, NUTS2 and NUTS3 spatial levels, 
resulting in an interactive atlas of marine activities across the AA. Following the 
completion of the database, the data was used to demonstrate how this is a 
useful tool for visual monitoring of the development of marine activities and 
to assess the implementation of the Atlantic Action Plan (AAP) objectives. The 
interactive atlas can be accessed at http://mosesproject.eu/wp4map/

1https://s3platform.jrc.ec.europa.eu/blue-growth
2COM(2020) 329 final, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A329%3AFIN
3COM(2011) 782 final, https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52011DC0782 2
4COM(2013) 279 final, https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1395674057421&uri=CELEX:52013DC0279

http://mosesproject.eu/wp4map/
https://s3platform.jrc.ec.europa.eu/blue-growth
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A329%3AFIN
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:52011DC07822
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1395674057421&uri=CELEX:52013DC0279
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The Economic aspect 

In order to better understand the contribution of Blue Economy sectors to 
regional economic growth, their size in terms of added value, turn over and 
employment must be estimated. For example, in the AA this kind of estimation 
can provide guidance for the design of economic policies to identify and 
revitalize the regions with greater potential for Blue Growth. This may help to 
put into perspective the importance of the Blue Economy and can serve to 
improve the socio-economic dimension of the use of marine waters5. 

The Environmental aspect

The AA Blue Economy of Europe must grow in balance with the Atlantic’s 
ability to continue to deliver key marine ecosystem services to society. It is 
a significant challenge to account for cumulative impacts across large areas 
such as a regional sea, but not accounting for them poses tremendous 
risks to adequately safeguarding the marine environment while at the same 
time fostering blue growth. Indeed, the overall findings of the European 
Environment Agency 2015 report (The European Environment - State and 
Outlook 2015: Synthesis Report) point to successes in reducing environmental 
pressures, but warns that “Living well, within the limits of our planet with a low 
carbon society, a green, circular economy and resilient ecosystems, as the 
basis for citizens’ wellbeing (EU 2050 vision)” remains far from being achieved. 
This fact is recognized by the existence of regional seas conventions (such 
as OSPAR) and international organizations (such as IMO) that monitor the 
status of the marine environment and the level of pressures from the different 
sectors/sources on the regional sea bodies. It is also embodied in the AA 
Action Programme and through the regional focus of EU directives such as 
the Water Framework Directive, the Marine Strategy Framework Directive and 
the Birds and Habitats Directive, the Marine Spatial Planning Directive, the 
European Green Deal, the new EU Biodiversity Strategy for 2030 and the Farm 
to Fork Strategy6. 

The Societal aspect 

Priority 4 of the Atlantic Plan calls for the creation of a socially inclusive and 
sustainable model for regional development. Similarly, a sustainable ocean 
economy that inevitably affects regional development, should provide social 
benefits beyond job creation, such as equitable distribution of ocean wealth, 
ensuring equality of opportunity for all and the promotion of accountable and 
transparent business practices. At the same time it needs to be kept in mind 
that the global population is expected to grow by a further 2 billion people by 
20507.

The Governance aspect 

Strengthening governance, involving more 
relevant actors such as regional stakeholders in 
it and hence stimulating qualitative and strategic 
discussion is a necessity for the implementation 
of the AAP itself at a more operational level8. Also, 
many National Maritime Policies, that can be seen 
as the basis for the promotion of Blue Economy 
goals of the EU Member States in the AA highlight 
the importance of governance issues such as 
ensuring conflict minimization between different 
sea uses (for economic or other purposes), ensuring 
maritime safety, security and surveillance, efficient 
administration, strategic thinking, education, 
communicating scientific knowledge, inter and intra 
sectoral collaboration.

5Fernandez-Macho, J., González, P. and Virto, J., 2016. An index to assess maritime importance in the European Atlantic economy. 
Marine Policy, 64, pp.72-81.
6COM(2020) 329 final, https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A329%3AFIN

7https://www.oceanpanel.org/ocean-action/ocean-equity.html
8SWD(2018) 49 final 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2020%3A329%3AFIN
https://www.oceanpanel.org/ocean-action/ocean-equity.html
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The Moses Approach 
Towards Sustainable Blue 
Growth in the Atlantic
In order to better capture all sustainable development aspects of Blue Growth, 
the MOSES project adopted the concept of Sustainable Blue Growth and 
attempted to monitor its evolution in the AA at local, regional and national 
level, by examining five blue economy sectors (marine tourism, ports and 
shipping, offshore renewable energy, fisheries and aquaculture in five EU 
Atlantic member states (namely Ireland, UK, France, Spain and Portugal 
respectively). To do so, MOSES went beyond using key indicators of economic 
growth such as turnover, value added and jobs created by marine industries 
across the European Atlantic (previously estimated by MARNET project), to 
assessing the impact of each activity on the marine environment, the physical 
vulnerability of marine and coastal areas to such activities, the possible 
integration of these issues into sectoral policies, the societal aspects such as 
social inclusion and equity, and governance aspects such as the coordination 
and collaboration between key stakeholders in each sector. Using desk 
research to review scientific and policy publications, developing statistical 
databases, field research and stakeholder engagement approaches (surveys, 
interviews, webinars, focus groups, etc.) the MOSES project was structured as 
shown in the figure below: 

Growth in Blue Economy in the Atlantic Area between 2009 
and 2016 

In France, overall, the share of the blue economy in terms of Gross Value 
Added remained steady between 2009 and 2016 (0.9% share). The French 
maritime economy is dominated by living resources (fishing sector) reaching 
1200 million euro in 2016, 75% of which is associated with the AA. The relative 
importance of marine energy in the NUTS Atlantic region of Brittany is also 
noteworthy.

Overall, the ocean economy in Ireland has increased in recent years relative to 
2009. The most relevant increases were in living resources (75%), 83% in ports, 
18% in shipbuilding and 25% in marine tourism. Fishing activity and marine 
tourism is key in Northern and Western Ireland (NUTS IE04) while shipping and 
port activity is very important in NUTS IE04 and Eastern and Midland Ireland 
(IE06).

In Spain, the share of the ocean economy GVA in the national Gross Domestic 
Product increased by 7% between 2009 and 2016. This increase is mainly due 
to the living resources sector (fishing sector and aquaculture), coastal tourism 
and building of ships and floating structures (mainly in Galicia (ES11)). 

The Portuguese blue economy remained stable between 2009 and 2012 but 
subsequently increased to reach the highest level in 2016. Living resources 
(21%) and coastal tourism (75%) are the two main contributors to the blue 
economy in Portugal and the largest contributors to the Portuguese ocean 
economy are the regions Norte (PT11) and Lisbon Metropolitan Area (PT17).

Finally, in the UK the overall blue economy increased in the studied period 
across all sectors: living resources (34%), oil extraction (5%), shipbuilding (90%) 
and coastal tourism (3%). The NUTS3 regions Cumbria (UKD1) and Devon 
(UKK4) are key contributors in terms of shipbuilding and Lancashire (UKD4) 
and West Wales and The Valley (UKL1) are the most important areas for marine 
related energy extraction.

Overall environmental impact of Blue Economy in the Atlantic 
Area between 2009 and 2016

For the whole AA region a cumulative increase in impacts on marine 
ecosystems from ocean related activity of approximately 40% was observed. 
Grouping by ecosystem services, the largest increase in impact is associated 
with the fish provisioning ecosystem service followed by the increase of 
impacts on the regulating ecosystem service. Moreover, across the studied 
period, the environmental impact increased unproportionally to the increase 
of the Blue Economy as measured by the economic business indicators i.e. 
the overall blue economy in the area increased by around 7% while the impact 
increased by around 33%. When using employment indicators, the increase in 
the employment is around 8% in the studied period while the related impact 
increased by around 60%.

The MOSES Framework

Monitor Growth of Key Marine Sectors

Measure Economic Growth in Marine Sectors

Measure Sector Pressures on the Marine Environment

Assess Vulnerability of Coastal Areas/Marine Features to 
Pressures

Assess Sustainable Transition Pathways to Blue Growth
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Two Sectoral Analysis 
examples in Moses

Vulnerability of marine and coastal ecosystems across the 
Atlantic Area between 2009 and 2016

The aim of this aspect of the MOSES work programme was to assess the levels 
of coastal vulnerability in the EU AA. This was achieved by constructing a 
synthetic index which was used to rank the European AA countries and regions 
at NUTS3 Eurostat geographical level. Coastal vulnerability was defined as ‘the 
degree to which coastal areas are susceptible to damage or degradation due 
to environmental conditions and impacts related to maritime transportation, 
port facilities and coastal socio-economic uses’. There were five vectors 
of pressures considered. These were marine spill risk; port facilities impact; 
coastal activities and tourism; protection of coastal areas; and bathing water 
quality. In order to estimate the size of these pressure vectors, data collection 
was undertaken using an extensive number of sources including Eurostat, 
EcoPorts, regional agencies, EU Directives, and previous research in the area of 
each vector.

As shown in the map below the UK was found to have the most vulnerable 
coastline, with most of its NUTS3 regions above the European Atlantic average 
vulnerability score. Ireland had the least vulnerable coastline, with many of its’ 
regions below the Atlantic average vulnerability score. However overall, most 
of the Atlantic European coast appeared to be quite vulnerable to the analysed 
pressures. 

Regional distribution of vulnerability scores and cartogram AA coastal 
NUTS3 regions with surface area made proportional to overall vulnerability 
scores 

MOSES employed a transition management approach to explore innovative 
initiatives in technology, operations, and policy to overcome sustainability 
challenges across a number of marine industry case studies. Transition 
management is a governance approach that aims to facilitate and accelerate 
sustainable transitions. Transition management focuses on coordinating a wide 
range of actors with the aim of achieving long-term sustainability. It seeks to 
coordinate these actors through the creation of a shared understanding of a 
problem and the development of a long-term vision and sustainable pathways 
through which the problem can be addressed. Two of the industries looked at 
through this lens are summarized below while links are provided to the others.
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COASTAL AND MARITIME TOURISM 

Key Fact

Coastal and maritime tourism is the largest sector of the Atlantic Blue Economy 
generating €27 billion in GVA and employing 0.76 million people.

The Need For Sustainable Blue Tourism 

With marine assets consisting of over 3.2 million km2 of European seas and a 
coastline stretching over 25,000 km, the EU AA marine and coastal tourism sector 
has the potential to be a key driver of growth in what are often rural areas with 
limited other opportunities for economic development. However, the sector 
faces increasing sustainability challenges that must be addressed. These are due 
to the increasing demand and the accompanying social consequences for local 
communities and environmental consequences for local coastal and marine 
resources. The importance of protecting and restoring Europe’s land and marine 
natural capital, in line with the strategic approach for a sustainable blue and green 
economy, is also underscored in the EU’s communication on Tourism and transport 
in 2020 and beyond9.

Indicators of Growth 

Coastal and marine tourism contributes significantly to total tourism in the AA 
countries with 75.6% of total tourism in Spain, 28% in Portugal, 23% in France, 10% 
in Ireland and 6% in the United Kingdom10. A suitable indicator that can be used to 
monitor and measure the impact of tourism is that of bed nights. Using commercial 
bed night data for EU AA member states the graph shows that the trends in the 
last decade have been upwards for most countries, after recovering from the 2008 
financial crises. The Canary Islands and Algarve have the highest levels of bed nights 
due to their warmer climates. Also, regions with large cities are also highlighted 
including Lisbon and Dublin. While France and Spain are two of the EU’s largest 
tourist destinations it is likely that more of their coastal bed nights are concentrated 
in their Mediterranean regions.
 

9COM (2020) 550 D 
10N. Foley, R. Corless, M. Escapa, F. Fahy, J. Fernandez-Macho, S. Gabriel, P. Gonzalez, S. Hynes, R. Kalaydjian, S. Moreira, K. Moylan, A. Murillas, M. O’Brien, 
K. Simpson, D. Tinch, Developing a comparative marine socio-economic framework for the European Atlantic area, J. Ocean Coast. Econ. 1 (2014) Article 3, 
http://dx.doi.org/10.15351/2373-8456.1007 

Vulnerability Assessment

The results of the tourism vulnerability index (that can take scores between 0=lowest 
and 10=highest) by region show that the range of the index goes from 0.36 for Eure 
in France to 9.96 for Algarve in Portugal. The first fifteen positions in the tourism 
index are occupied by 2 Portuguese regions, 4 Spanish regions and 9 UK regions. 
On average, Spain appears as the most vulnerable country with an average score of 
3.4, followed by Portugal and the UK, while France and Ireland score much smaller 
average values (1.5 and 1.3 respectively). A more detailed analysis of the NUTS3 
regions with the highest scores reveal that they are representative of two main types 
of tourism: traditional tourist resorts and urban tourism11. 

Impact of the Sector on Ecosystem Services 

In the MOSES framework, it was assumed that hotels and similar accommodation 
and other tourism-related sectors (NACE 55.10, 55.20, 55.30, 56.10, 56.30, 77.34, 
93.11, 93.29) impact positively on cultural services and no other impacts on marine 
environment services were studied. The highest positive impact of tourism on 
cultural ecosystem services was identified in Portuguese regions This is explained 
partly by the constant frequency across the whole year (for the period of 2012-
2017) for tourism activities, in contrast to the non-persistent activities in the other 
countries.

Challenges the Sector is Facing

The research that was conducted on the Wild Atlantic Way (WAW), a 2500 km coastal 
touring route along the west coast of Ireland from 2018-2020, showed that the 
majority of stakeholders involved were positive towards the need for sustainable 
Blue Growth and moderately optimistic regarding its achievement. Also, from the 
identified environmental, societal, economic and governance challenges that the 
sector needs to address, those that were deemed relevant at the regional level were:
• Increasing impacts on tourism coasts due to climate change and erosion
• The need to reduce ecological footprint of tourism businesses 
• The need to keep jobs local where possible
• The opposition to any marine coastal tourism development, be it sustainable or 

not
• The need to increase accessibility of the tourist destination (need for appropriate 

transportation, infrastructure and accommodation) 
• The Post Covid travel restrictions that affects the travelling of international tourists 
• The need for continued community collaboration that is essential from the outset 

of any coastal tourism development
• The need for sectoral planning based on clearly defined and measurable goals for 

sustainable growth
• The need for sectoral planning frameworks to provide guidance for managing 

multi-stakeholder conflicts
• The need for decentralized governance as coastal communities tend to have their 

own needs and identity

11For more details on the specific indicators used for the calculation of the scores see: Fernández-Macho, J., González, P. and Virto, J., 2020. 
Assessing anthropogenic vulnerability of coastal regions: DEA-based index and rankings for the European Atlantic Area. Marine Policy, 119, 
p.104030.

http://dx.doi.org/10.15351/2373-8456.1007 
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• For economic sustainability: ensure the guiding principles of a circular economy and that the 

supply chain is shortened by using locally sourced inputs

• For societal sustainability: ensure jobs are kept local and community engagement is fostered 

and cultural and traditional experiences as visitor experiences are supported.

• For environmental sustainability: except for measuring negative environmental impacts such as 

exceeded carrying capacity, pollution, and congestion, there should be also estimation of positive 

impacts such as increase to cultural ecosystem services and preservation and promotion of local 

heritage

• For governance sustainability: be mindful of sector dependencies and impacts, intersectoral 

collaboration and community engagement must be included

Suggested Actions 
Towards Sustainable 
Blue Tourism

When planning towards a sustainable blue growth profile of the coastal 
and maritime tourism sector the following must be considered:

12Scholaert F. et al., (2020) The Blue Economy: Overview and EU Policy Framework European Parliamentary Research Service. PE 646.152 – January 2020.
13Fernández-Macho, J., González, P. and Virto, J., 2020. Assessing anthropogenic vulnerability of coastal regions: DEA-based index and rankings for the European Atlantic Area. Marine 
Policy, 119, p.104030

PORTS AND SHIPPING 

Key Fact

In 2017, EU maritime ports handled approximately 4 billion tonnes of freight 
and served 415 million ferry and cruise passengers. Directly or indirectly, EU 
seaports support about 2.5 million jobs. For the European AA regions maritime 
transport and ports play a strategic role, not only for trade or passenger traffic 
but also in terms of development and territorial cohesion (75% of the EU 
imports and exports depend on maritime transport).

The Need for Sustainable Blue Ports and Shipping

The ports and shipping industry must comply with IMOs and EUs rules on 
shipping pollution and greenhouse gas emissions. From 2021 new EU rules 
oblige ports to accommodate waste from ships, including marine litter while 
European social dialogue between port workers and their employers is also 
supported by the EU Commission12.

Indicators of Growth 

Ireland, the UK, France and Spain rely on shipping for conducting their trade. 
In the first two countries, being islands, around 95% of global trade by volume 
comes through its seaports; in France and Spain this volume exceeds 80%, 
while in Portugal it represents only 14%13. The top three NUTS3 regions for 
inwards port tonnage in 2018 were Seine-Maritime in France (Port of Le Havre), 
Cádiz in Spain (Port of Algeciras) and Thurrock (Port of London). The first 
Portuguese region, Alentejo Litoral, is at sixth (Port of Sines) and the highest 
Irish port is Dublin (Dublin Port) at fourteenth. Looking at outwards tonnage, 
the top two NUTS3 regions are in reverse order compared to inwards direction 
tonnage, with the top region being Cádiz in Spain (Port of Algeciras) followed 
by Seine-Maritime in France (Port of Le Havre). Third place goes to the UK but 
well to the north with Falkirk region (Forth Ports) and again the first Portuguese 
region, Alentejo Litoral is at sixth (Port of Sines). 
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0
Títulos

14For more details on the specific indicators used for the calculation of the scores see: Fernández-Macho, J., González, P. and Virto, J., 2020. 
Assessing anthropogenic vulnerability of coastal regions: DEA-based index and rankings for the European Atlantic Area. Marine Policy, 119, p.104030.

Texto geral

Vulnerability Assessment

The results of the ports and shipping vulnerability index (that can take scores between 
0=lowest and 10=highest) show that UK and France are the most vulnerable countries 
with index values close to 2.5. Seventeen of the twenty most vulnerable regions 
belong to these two countries. While UK also has a large number of regions with low 
vulnerability, approximately 50% of its regions have an index value below 2, only one 
third of the French regions of the AA have an index value below this threshold. Not far 
behind are Ireland and Spain with index values close to 2, but with a more homogeneous 
regional distribution of the index Finally, Portugal is the least vulnerable country, with a 
very low index value of 1.28, and more than 75% of its regions with an index value of less 
than 214. 



20 | Synthesis of the main findings of the MOSES project 21 | Synthesis of the main findings of the MOSES project

• For economic sustainability: examine the existence of future development pathways that 

embrace innovation and apply technology to advance managed, long-term change

• For societal sustainability: ensure the level of engagement of locals and their associations in 

port development

• For environmental sustainability: identify projects that reduce emissions in the shipping 

industry, and improved waste management to reduce plastics and other waste in ports and 

harbors.

• For governance sustainability: identify the number and type of stakeholders that should 

participate in the development and implementation of future pathways that can achieve 

sustainability over the long-term.

Impact of the Sector on Key Ecosystem Services 

Maritime transport and ports have potentially negative impacts on the marine 
environment. These impacts include harmful emissions with global maritime 
transport accounting for 2.5% of global greenhouse gas (GHG) emissions.
Additional environmental effects include water, soil, light and noise pollution, 
traffic congestion, the introduction of invasive species, effects on marine 
ecosystems and impacts of marine accidents and spills.

Challenges the Sector is Facing

The research that was conducted on the Belfast Harbor in Northern Ireland 
as part of MOSES, showed that the majority of stakeholders involved were 
positive towards the need for sustainable blue growth and moderately 
optimistic regarding the achievement of sustainable Blue Growth by the sector. 
Also, from the identified environmental, societal, economic and governance 
challenges that the sector needs to address, those that were also relevant at 
the regional level were:  

• High costs associated with sustainability actions

• Economic instability and uncertain flows of investment 

• Climate change that requires ports and shipping to decarbonize and seek 
zero carbon emissions 

• Limited data and research on monitoring and addressing environmental 
impacts 

• Fragmented governance systems leading to conflict 

• Collapsing of port industries and loss of employment 

• Lack of evidence, transparency and competency in policy making related to 
the sector

• Lack of land use and marine spatial planning that would bring efficiency, 
infrastructure and capacity

• The participation of diverse actors in the sector that requires a great deal of 
coordination for the measures to be implemented and to be truly effective. 

Different regulations or overregulation can be an obstacle when they do not 
follow a common pattern.  

Suggested Actions Towards 
Sustainable Blue Ports and 
Shipping 

While only two industries are shown here as examples the links to the 
full Blue Growth Pathway Series developed under the MOSES project are 
provided below: 

• Blue Growth Pathway for Aquaculture. Report available here on the MOSES website 
http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_Aquaculture_v3.pdf

• Blue Growth Pathway for Marine and Coastal Tourism Trail Development. Report 
available here on the MOSES website http://mosesproject.eu/ban/wp-content/
uploads/2021/03/ONIA_Tourism_v1.pdf

• Blue Growth Pathway for Offshore Renewable Energy. Report available here on the 
MOSES website http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_
RenewableEnergy_v1.pdf

• Blue Growth Pathway for Ports. Report available here on the MOSES website               
http://mosesproject.eu/ban/wp-content/uploads/2021/06/ONIA_Ports_v2.pdf

• Blue Growth Pathway for Fisheries. Report available here on the MOSES website      
http://mosesproject.eu/ban/wp-content/uploads/2018/12/ONIA_Fisheries_v1.pdf

When planning towards a sustainable blue growth profile of the ports and 
shipping sector the following must be considered:

http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_Aquaculture_v3.pdf
http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_Tourism_v1.pdf
http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_Tourism_v1.pdf
http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_RenewableEnergy_v1.pdf
http://mosesproject.eu/ban/wp-content/uploads/2021/03/ONIA_RenewableEnergy_v1.pdf
http://mosesproject.eu/ban/wp-content/uploads/2021/06/ONIA_Ports_v2.pdf
http://mosesproject.eu/ban/wp-content/uploads/2018/12/ONIA_Fisheries_v1.pdf
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Overcoming Common 
Challenges across Sectors 

Texto geral

Common challenges across sectors and countries as highlighted by the AAP 
and were dealt with in MOSES are: reducing the ocean economy carbon 
footprint, using the sea natural resources sustainably, responding effectively 
to threats and implementing an ecosystem management approach in Atlantic 
waters. The MSFD also requires a regional seas assessment of the impacts of 
economic activity. This was not achieved in the initial assessment by member 
states and the challenge remains to integrate data on marine industry impacts 
on the marine environment, and identify which impacts are sustainable, at a 
regional rather than national basis. 

To ensure sustainable blue growth, it is necessary to address cross-cutting 
issues in policy-making that transcend the boundaries of established policy 
fields. This implies developing capacities and policy processes which promote 
joint reflection, co-creation of knowledge and multi-actor responsiveness 
across different spatial and jurisdictional frameworks, and across diverse policy 
departmental and academic disciplinary silos, several sectors and practice 
communities.  

Appropriate frameworks and actions towards this goal can be:
• Marine Spatial Planning (MSP), that provides benefits that include reduced 

sectoral conflicts, a more stable investment environment, the multiple 
use of space and environmental protection through early identification of 
impact. 

• Ecosystem Based Management (EBM), that requires managers to 
analyse and address cumulative impacts of multiple human activities on 
ecosystems, to understand resulting transboundary effects as well as 
medium-and long term ecosystem changes, and their knock-on effects on 
human wellbeing.

• Natural Capital Valuation (NCV), that can facilitate the marine biodiversity 
policy integration that in turn is required by EBM and MSP. NCV is 
necessary to estimate the contribution of ecosystem health to human 
wellbeing and to assess trade-offs between economic growth and 
environmental protection. This action addresses the environmental 
concerns of Sustainable Blue Growth.

• Regional cooperation, that can create new markets and support the 
supply of new innovation to overcome barriers to either new market 
entrants or the creation of new market niches for goods and services in 
the blue economy. This action addresses the governance concerns of 
Sustainable Blue Growth.

• Targeted investment and public spending allocated towards forward-thinking 
ocean research and development that contribute not only to economic growth 
but also address marine biodiversity loss and climate change. This action 
addresses the economic concerns of Sustainable Blue Growth.

• Citizen Engagement and encouragement of partnerships between practitioners 
(small and medium-sized enterprises, academia, researchers, public authorities 
and investors) that are required to co-design and co-implement Sustainable Blue 
Growth solutions. This action addresses the societal concerns of Sustainable 
Blue Growth
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MOSES outputs Conclusions

All project outputs can be accessed at  
http://mosesproject.eu/ project_outputs

5th International Symposium on the Oceans in National Income Accounts

On 24th and 25th March 2021, MOSES hosted the 5th International Symposium on the 
Oceans in National Income Accounts. As well as showcasing the work of MOSES the 2-day 
symposium involved representatives from government, industry, academia and international 
organisations who shared their national and international perspectives on progress made 
in measuring the ocean economy. They discussed ways in which international ocean 
economy statistics can be improved through satellite and natural capital accounting 
approaches as well as examining how the usage of such information by policymakers can 
be improved. The sessions are available to watch back at http://mosesproject.eu/watch-it-
again-all-of-the-conference-video-now-online/

4 Newsletters

4 Webinars

4 Annual 
Project 
Meeting & 
Steering 
Committee 
Meeting

4 Policy
Decision
Fora 

3 Journal 
Articles

8 Policy
Briefs

1 International 
Conference 
on the Oceans
in National 
Income 
Accounts 
organised

1 Special 
Issue in 
Journal of 
Ocean and 
Coastal 
Economics 
organised

30+ Conference 
Presentations/
Workshops

The MOSES research provides information that feeds into a number of 
EU policy directives and action plans including the priorities of the AAP as 
discussed above. The EU Atlantic Strategy was enacted to ensure that Europe’s 
Atlantic region economic growth is both sustainable from an environmental 
perspective and is socially inclusive. This vision is being enacted through the 
AAP and this research by the MOSES project is focused on using indicators to 
assess if the changes in marine economic activity at a variety of regional scales 
are in line with this Plan. The MOSES database, with its flexibility to incorporate 
complementary data, is a useful tool that could be replicated to assess other 
sea basin action plans.

The MOSES approach aspired to contribute to the discussion about 
Sustainable Blue Growth at various administrative levels and how this could 
be best achieved using already published socio-economic and environmental 
data in national and EU databases combined with input by key experts and 
stakeholders. 

The vulnerability assessment approach developed in the project offers new 
insights into the impact of maritime activities on the coasts of the European 
AA. As primary beneficiaries, local and regional policy makers may use these 
results as diagnostic tools to assess the coastal vulnerability of their region, 
and to detect its strengths and weaknesses so that they can design and carry 
out appropriate actions in line with integrated European coastal management 
policies.

Regarding the assessment of impacts of maritime activity on key marine 
ecosystem services, the index developed under the MOSES project provides a 
new way for AA policy makers, maritime sector managers, and other interested 
stakeholders to identify the most harmful activities when a holistic economy 
wide approach is followed. One of the advantages of the index is that it can be 
used at a regional, national, or AA spatial scale.

Finally, the assessment of sustainable pathways using transition management 
analysis and stakeholder engagement was useful in addressing the 
complexities and uncertainties in dealing with Sustainable Blue Growth across 
a range of ocean economy industries over the long-term.

http://mosesproject.eu/%20project_outputs/
http://mosesproject.eu/watch-it-again-all-of-the-conference-video-now-online/
http://mosesproject.eu/watch-it-again-all-of-the-conference-video-now-online/
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