& frontiers | Frontiers in

ORIGINAL RESEARCH
published: 22 July 2022
doi: 10.3389/fmars.2022.889582

OPEN ACCESS

Edited by:
Daniel Suman,
University of Miami, United States

Reviewed by:

Ana Spalding,

Oregon State University,

United States

Nitin Agarwala,

National Maritime Foundation, India
Manoj Shivlani,

University of Miami, United States

*Correspondence:
Aleksandra Zawalna-Geer
a.zawalna-geer@exeter.ac.uk

Specialty section:

This article was submitted to
Marine Affairs and Policy,

a section of the journal
Frontiers in Marine Science

Received: 04 March 2022
Accepted: 23 June 2022
Published: 22 July 2022

Citation:

Depellegrin D, Zawalna-Geer A,
Alexander A, Rodeiro-Pazos D,
Dios-Vicente A, Teillant B,
Guneratman A, Hogan K,
Mendonca E, Ashton | and
Johanning L (2022) Innovating the
Blue Economy: A Novel Approach to
Stakeholder Landscape Mapping of
the Atlantic Area Sea Basin.

Front. Mar. Sci. 9:889582.

doi: 10.3389/fmars.2022.889582

Check for
updates

Innovating the Blue Economy:

A Novel Approach to Stakeholder
Landscape Mapping of the
Atlantic Area Sea Basin

Daniel Depellegrin 2, Aleksandra Zawalna-Geer'*, Allen Alexander?,
David Rodeiro-Pazos*, Adrian Dios-Vicente¥, Boris Teillant®, Amita Guneratmané,
Kate Hogan’, Emanuel Mendonca?, lan Ashton' and Lars Johanning '°

"Renewable Energy Group, College of Engineering, Mathematics and Physical Science, University of Exeter, Penryn,
United Kingdom, ?Landscape Analysis and Management Laboratory, Department of Geography, University of Girona,
Girona, Spain, 3University of Exeter Business School, Penryn, United Kingdom, 4 Department of Finance and Accounting,
Universidade de Santiago de Compostela, Galicia, Spain, °Atlanpole, Péle Mer Bretagne Atlantique, Nantes, France,
6Institute of Technology, Tralee, Ireland, ”Dublin City University, Ryan Academy for Entrepreneurs, Dublin, Ireland, € Fundo
Regional Para a Ciéncia e Tecnologia, Secretaria Regional do Mar, Ciéncia e Tecnologia, Ponta Delgada (Sao Miguel -
Acores), Portugal, ° College of Shipbuilding Engineering, Harbin Engineering University, Harbin, China

The Blue Economy is an emerging paradigm with the potential to foster balanced socio-
economic development of the world’s oceans and coastal areas, but it requires an
understanding of the stakeholder landscape at a national and at an international sea basin
scale, so that we can model potential equitable and collaborative economic development.
Applying a novel, mixed-method approach we collected, collated and analysed spatial
and non-spatial stakeholder information from five countries (United Kingdom, Ireland,
France, Spain and Portugal), that border the North East Atlantic sea basin. Through the
development of Blue Economy stakeholder directory for the North East Atlantic area more
than 600 local, regional, national and international (EU wide and global) stakeholders were
analysed in terms of their Blue Economy alignment and to determine their respective
enabling role (financier, service providers, research/innovators and regulators/policy
makers). Results show 72% of the North East Atlantic sea basin stakeholders fail to
recognise the socio-economic potential of the Blue Economy, regardless of the new
policy instruments and a strategic focus from the European Commission. We also identify
that public and research/academic institutions currently dominate the landscape of Blue
Economy stakeholders; but note this is inconsistent, when compared with other economic
sectors in maritime territories. Based on the results, we discuss the key challenges facing
equitable growth of the Blue Economy in the North East Atlantic area.

Keywords: Blue Economy, blue growth, North East Atlantic, maritime sectors, stakeholder mapping, geospatial
analysis, financial support, ocean energy

1 INTRODUCTION

The ocean and its sea space have enormous economic potential for clean energy production,
development of marine products and services and the exploitation of large marine resources, as well
as providing leisure, food and social welfare for their bordering populations. The equitable use of
marine resources is essential and to ensure this, European sea basins must be analysed and planned
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holistically. The European Blue Growth Strategy (European
Commission, 2017) is a long-term strategy promoting sustainable
and equitable economic growth for the marine environment and
the maritime sectors. Accordingly, opportunities for ocean-based
development rely on: the generation of new expertise and jobs;
improved clean energy supply from oceans; support for local
production and supply chains, and increased competitiveness
and technological innovation (European Commission, 2019).
From 2007-2019, the EU estimates' that the Blue Economy’s
(hereafter BE) core sectors (ocean energy, aquaculture, marine
biotechnology, deep sea mining and coastal tourism) have
contributed to 4 million jobs and almost €180 billion of Gross
Value Added (GVA) (EU Maritime Affairs). European sea basin
strategies such as the Atlantic Action Plan provide Research
and Innovation Agendas, which aim to guide blue growth and
support EU coastal countries in the development of new jobs and
expertise (Atlantic Strategy, 2020)

Although  policymakers, public administrations and
researchers emphasise the importance of the Blue Economy,
our study finds there is still no consistent definition of the Blue
Economy concept, and this lack of cohesion is potentially leading
to a lack of awareness and adoption of the Blue Economy as a
complete industrial sector. As such the BE is often sub-divided
into established/traditional sectors (aquaculture, fishery related
activity, ports, ship building, oil and gas extraction, coastal
tourism, maritime transport, etc...) or emerging new sectors
(e.g., blue biotechnology, desalination, renewable energy, coastal
and environmental protection). However, the existing set of
instruments used to ensure an organized use of human activities
at sea and sustainable and ecosystem-based use of marine
resources (e.g., marine spatial planning, data and monitoring,
ecosystem-based management principles), are not always applied
consistently to promote blue growth across sectors (O’Higgins
et al., 2019; Bennett et al., 2021; Zuercher et al., 2022).

The ongoing BE challenges require an increased understanding
of how to manage oceans equitably, along with an awareness that
sustainability can only be effective if ‘collaboration is maintained
across borders, marine sectors and stakeholders (WWE, 2020).
Like any transnational governance process, the progress of blue
growth strategies requires the engagement of stakeholders at
an intra and supra-national level (e.g., Atlantic Strategy, Mer
Littoral 2030 — French National Strategy for Sea & Coast) for
the development of a shared vision of the marine environment
as a resource and to create the necessary knowledge-driven
management mechanisms to ensure investment certainty with
ample opportunities for innovation.

The aim of this research is to assess the North East Atlantic
Area’s (NEAA) BE stakeholder landscape through the application
of a novel, mixed-method approach. This comprises: an
examination of stakeholder type, role and sectoral-foci and the
derivation of a sea basin level stakeholder topography to support
blue growth and economic development at a regional, national
and EU-level.

Our study provides a novel interpretation of the NEAA BE
and its respective development strategies by:

!At the time of analysis, the UK were still within the EU and are therefore included accordingly.

e a systematic collection of stakeholder data

e carrying out a sea basin level stakeholder analysis (including
local, regional, national and international, and spanning
five different countries)

e providing a geo-spatial representation of the BE landscape
and

e presenting existing financial support mechanisms in the
NEAA for the BE sectors of aquaculture, coastal
tourism, ocean energy and marine biotechnology
and an illustrative case study that demonstrates EU
Blue Growth strategy in action (Accelerating Growth
through Innovation - EU-ERDF) (Marine-I, 2017).

Within this study we adapt the European BE definition, as
‘economic activities related to ocean, sea and coasts’ (Atlantic
Strategy, 2020). In the Annex 1 we provide a set of alternative
definitions of the concept.

We present the economic opportunities and challenges within
the BE, including an overview of financial support mechanisms
on national and EU-level available in the NEAA, and discuss
levels and types of support provided to five main BE sectors
defined within the European BE report. Our results will enable
decision-makers to better understand the state of the BE in their
region and inform strategic decisions accordingly.

2 THE BLUE ECONOMY AND
SEA BASIN APPROACHES

Oceans are pivotal to the development of our societies, our
economies and our welfare. Historically nations with access
to the oceans have enjoyed greater trading wealth and have
developed exploration and colonisation far beyond their
original borders. Extended territories, division of land and the
subsequent implementation of sometimes arbitrary political
boundaries, have all contributed to the ‘tragedy of the commons’
(Hardins, 1968). Dating back to economic theories of the mid-
19" century (Lloyd, 1833), but made popular in recent years
by Ostrom’s seminar work (Ostrom, 2009) on public choice,
institutionalism and the relationship with the commons (a term
used to represent common resources such as air, sunlight, wind
but also water, forests, the oceans etc.), the tragedy relates to the
over-use and exploitation of resources. Problems of equitable
ocean use were first identified with issues of over-fishing in
small sea catchments, but then amplified into public view in the
1970s relating to pollution and other issues in the Mediterranean
(Hass, 1989), where waste from one nation polluted sea space
of another. These ‘enclosed-sea’ issues soon shed light on wider
problems in the larger interconnected oceans, bringing about a
realisation that with extensive tidal modelling and the analysis of
ocean currents, our global sea area can be effectively considered
as interconnected sea basins (Clemente, 2012). Exploring
rational choice in international development and searching for
resolutions for equitable division, systems-level and catchment-
level analysis are encouraged through high-level assessment,
modelling and collaborative international  governance
(Araral, 2014).
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The awareness of Blue Economy as a sector has grown in
the past 10 years. Defined by the United Nations (UN) as the
‘economic activities that comprise of economic sectors and policies
that determine whether the use of the ocean is sustainable, the
Blue Economy is now ‘front and centre’ on the world’s economic
stage. There are, however, significant disparities at a definition
level (see Supplementary Material, Annex 1). Although, all
definitions identify the economic and social role of marine
ecosystems, some include regulations related to marine resource
use, sustainability and protection of the marine environment, but
this does not appear in more practical definitions. Thus, a key
gap in the understanding of the BE is a consistent definition as an
economic sector, which also clearly identifies contributing sectors
influencing blue growth (OECD, 2016; Smith-Godfrey, 2016; The
World Bank Document, 2017; Keen et al., 2018; EU-MAF, 2019;
WWE 2020).

With considerable policy interest in stimulating blue growth
and developing the BE, but with an imperative to develop a
supranational sea basin approach, our aim is therefore to inform
the development agenda for sea basins and equitable ocean use by
undertaking a systematic collection of stakeholder information
and creating a Stakeholder Directory. This requires developing a
novel approach for assessing activity at a sea basin level, capable
of collating and amalgamating data from local, regional, national
and international stimulus. This includes identifying provisions
that create, enhance or fuel blue growth.

3 THE NORTH EASTERN ATLANTIC
AREA - THE STUDY AREA

The Atlantic Ocean stretches between the Americas and Europe
in the North and Africa in the South. This vast area covering
approximately one fifth of the earth’s surface, is generally
subdivided into two sea basins of the north and south and two
subsequent divisions of East (Europe) and the West (North
America). Our project focuses on the Eastern, North Atlantic sea
basin (excluding the Norwegian Sea and Iceland) which for the
purposes of this study is entitled the North East Atlantic Area
(NEAA) (Figure 1).

This area was selected in our study due to being one of
the most densely populated and economically important sea
basins in the world. It includes five economically wealthy and
traditionally maritime nations, who, at the time of data collection
were all active member of the European Union [United Kingdom
(UK), France (FR), Ireland (IE), Portugal (PT) and Spain (ES)].
As with many of the most widely utilised sea spaces, the NEAA
catchment is an important area for analysis, particularly with
the growing recognition of the rapid development of BE in
these countries (Table 1). The area is also rich in marine life and
contains unique habitats of high ecological biodiversity (Johnsen
et al., 2002), such as cold-water coral reefs and deep-sea sponge
aggregations (Frank et al., 2010; Ramiro-Sanchez et al., 2019). The
Gulf Stream is the dominating ocean circulation phenomenon
conveying nutrients and warm, oxygen-rich water to EU coasts
(OSPAR, 2010). The NEAA is therefore seen as a strategic area
for BE development with multiple maritime sectors active in its
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FIGURE 1| The North East Atlantic Area with EEZ countries involved in
this study.

sea space, including maritime shipping (MMO. Mapping UK
Shipping Density and Routes from AIS., 2014) and fishery and
tourism (Calado et al., 2019; MSP-Platform, 2020). There are also
new, rapidly growing sectors in the area such as ocean renewable
energy (van den Burg et al, 2017; Pinarbas: et al.,, 2019) and
aquaculture (Hambrey and Evans; Schupp et al., 2019).

4 METHODOLOGY

4.1 Conceptual Design of the Blue
Economy Stakeholder Directory

The methodological approach for the identification and collection
of BE relevant stakeholders® is based on a mixed method
approach (Depellegrin et al., 2019; Steinmetz-Wood et al,
2019) combining qualitative and quantitative data collection
techniques. For this research we used a structured online search
on national and EU wide BE development trends to identify
primary concepts that were cross-referenced with expert group
meetings (November 2019), questionnaires and workshops
(Blue Economy workshop - November 2019) to determine
constructs, which were populated using statistical analysis
techniques, based on R programming language (Team, R Core,
2013) combined with GIS-based analysis techniques (ArcGIS
Online, 2020) to present our geo-spatial economic data. Both
expert group meetings and discussion workshops comprised
of researchers (including marine engineers, marine scientists,
and marine spatial planners), BE experts, representatives of
regional authorities and sectoral entrepreneurs in the fishery
and aquaculture sector. As shown in Table 2, the main sectors

2An individuals or institutions that may — directly or indirectly, positively or negatively —
affect or be affected by a project or programme, European Aid Cooperation Office (EC, 2004).
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TABLE 1 | An overview of the geographical and socio-economic boundary conditions for NEAA countries, including their EEZ portion (in km2), employment (from 2007-
2019) in the maritime economy (thousands of people) and contribution of the Blue Economy to the GDP (%) (Calado et al., 2019).

Employment in maritime sectors (thousands)

GDP 2015 contribution (%)

Countries Exclusive Economic Zone (km?)'
United Kingdom 756,639
Ireland 409,929
France 555,278
Spain 577,068
Portugal 1,656,181

160.2 2.19
38.3 1.82
322.8 1.25
193.3 0.94
171.2 0.94

represented were aquaculture, coastal tourism, marine biotech,
ocean energy, seabed mining and the fishing sector which also
belongs to one of the underrepresented sub-sectors identified
in our primary data collection. The conceptual design of the
research and the overall workflow, in terms of information
sources, components of the structured questionnaire and
outputs, are presented in Figure 2. In addition, Table 2 defines
the six main attributes used to characterize the BE stakeholders
of the NEAA and thus included in the BE stakeholder directory
(available in Annex 2).

4.2 Stepwise Approach for

Blue Economy Landscape Analysis

The BE stakeholders landscape analysis followed combined
qualitative and quantitative data collection techniques
(Depellegrin et al, 2019; Steinmetz-Wood et al, 2019)
implemented in three key steps (as shown in Figure 2):

Step 1 - Data collection. A structured review of BE literature
was conducted at a global, European and Atlantic level to address
the most important governance mechanisms in BE (for example
the EU Blue Economy Report; Bluelnvest; OSPAR Convention
etc.) and relevant BE development trajectories (c.f. the OECD,
WWE etc.). An expert group meeting (November 2019,
Manchester) was used to identify attributes for BE stakeholder
identification and characterisation.

Step 2 - Database development. An electronic survey was
designed to collect the necessary knowledge to identify and
characterise stakeholders supporting the NEAA BE. A key set
of attributes for stakeholder characterisation were identified
through extensive literature review (Maguire et al., 2012; van
den Burg et al., 2017; European Commission, 2018; European
Commission, 2019). The five distinct attributes (shown in
Table 2) include: 1) general identification of the stakeholder,
based on public available information on websites, policy briefs,
social media; 2) a stakeholder category (e.g. private investor,
maritime cluster, spin-off, learned bodies, accelerator) identified
using expert knowledge and literature research (Maguire et al,,
2012; Roe, 2015); 3) geographic scale of influence of the BE
stakeholder (Solomonszetal., 2021); 4) the role of the stakeholder
according to EU BE sectors (European Commission, 2018); 5)
which stakeholders provide different types of financial support;
and 6) the main BE sector the stakeholder belongs to or is active
in, according to the Blue Growth Strategy. This includes the five
main BE contributory sectors (aquaculture, coastal tourism,
marine biotech, ocean energy, seabed mining) and respective
sub-sectors (European Commission, 2019).

Step 3 - Analysis of the Atlantic BE landscape. The
database, developed in Step 2, was statistically analysed
using the R programming language, combined with GIS-
based analysis techniques (ArcGIS Online, 2020), with the
database of the stakeholders geocoded using the R library
ggplot2 (R-Documentation, 2020) and a Google Application
Programming Interface (API) key (Developers.google, 2020).
An API key is a unique identifier used to authenticate a
user, developer, or calling program to an APIL This allowed
determination of the geographic coordinates (longitude/latitude)
of the stakeholder addresses. The BE clusters were investigated
using the GIS-based software named ArcGIS with the aim to
geospatially represent the stakeholder distribution and the sectors
of the BE they represent in the Atlantic Area. To map BE clusters,
we used the geo-location of the surveyed stakeholder from the
stakeholder directory (general attribute; Table 2) with a point
density tool (ESRI, 2020). This generates a spatial indicator of the
magnitude of BE stakeholders that fall within a neighbourhood,
located around each cell.

In order to analyse the role of stakeholders as financier within
different BE sectors we applied an alluvial diagram using ggalluvial
(Mauri et al., 2017). Alluvial diagrams are flow diagrams that
represent how a same set of items regroups according to different
variables. They are composed by nodes and flows that link nodes.

5 RESULTS

5.1 Stakeholder Landscape of the Atlantic
Blue Economy: An Overview

The analysis of BE stakeholder landscapes for the Atlantic
Region includes n = 616 stakeholders (Figure 3; see Annex 2
for full BE stakeholder directory). In the typological stakeholder
distribution (Figure 3A), we identified public institutions/
authorities (n = 114), private companies (n = 68), research
institutions (n = 58), business angels (n = 36) and investor
groups (n = 36). In our study, scientific research is considered
outside of public institutions (higher education institutions and
academia) (n = 29). In terms of stakeholder-based financial
support for blue growth we distinguished investment platforms
(n = 27), investment fund managers (n = 26), foundations
(n = 22), or business support or consultancies (n = 20). The
geospatial distribution of the BE clusters of the NEAA is
illustrated in Figure 4. In our classification, ‘Unspecified sectors,
which refers to stakeholders that act within the BE in general and
do not have a specific sector of engagement which constitutes the
majority of all analysed stakeholders (64%).
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TABLE 2 | Overview and description of the attributes defined for the stakeholder
directory development.

Attribute Description

1. General attributes Provides publicly available generic information of
the BE stakeholder (stakeholder name, address,
social media links)

The 40 identified stakeholder groups that can
support BE investment (e.g., private investors,
accelerators, research institutions, maritime
clusters etc). See Annex 2 for a full list of
stakeholder categories.

This attribute describes the geographic scale

of action of stakeholder in relation to its

Blue Economy of the NEAA. It is defined as
international, EU, national, regional and local level.
The role of the stakeholder in bringing/supporting
investments in BE in the NEAA. This includes the
following roles:

2. Stakeholder category

3. Scale of Influence

4. Role of the stakeholder
in supporting BE

eFinancier - Stakeholder that can provide direct
or indirect investment resources. This refers

to International or EU level and regional/local
organisations providing financial support to BE
(sectorial and/multi-sector)

eResearch/Innovation — Stakeholders related
research and innovation activities related to

BE or to BE sub-sectors. This usually refers to
Universities, public or private research centres or
Spin-Offs.

eService Providers — Stakeholders that can
provide indirect support in terms of networking,
business support, lobbying to BE investment.
This includes Maritime Clusters, knowledge dis-
semination platforms related to BE or incubators/
accelerators, private companies.

eRegulator/Policy maker — This refers to interna-
tional, EU, Atlantic, national and regional to local
authorities that are responsible for the imple-
mentation and enforcement maritime policies.
This includes for instance the OSPAR Conven-
tion responsible for the Atlantic Sea Strategy or
Maritime Spatial Planning Authorities on national/
regional level.

eOther — Stakeholder groups that are not cap-
tured by the four categories described above.
The financial mechanisms provided by financiers
in support of the BE (e.g., funds, grants, loans,
venture capital)

This attribute specifies the BE sector the
stakeholder is supporting, or can potentially
support, based on the EC Blue Economy strategy
(Aquaculture, Coastal Tourism, Marine Biotech,
Ocean Energy, Seabed mining; EC, 2019)

BE sub-sectors were also defined according

to EC (2012), to ensure more detailed
characterisation of the stakeholder (e.qg., offshore
oil and gas, deep sea shipping, fisheries,
desalination etc.)

5. Type of financial support

6. Blue Economy sectors
and sub-sectors

The territorial representation of the BE stakeholder includes
7% international/EU level stakeholders and 93% national level,
with analysis determining distribution as: Portugal 27%; United

Kingdom 22%; France 18%; Spain 17% and Ireland 9%. Of all
stakeholders analysed, 84% has national, regional and local scale
of influence, and 16% significant on the international/European
scale (Figure 3B).

Opverall, results show that in the UK, n = 133 stakeholders
were identified for England (n = 80), Wales (n = 9), Scotland
(n = 38) and Northern Ireland (n = 6). The prevailing analysed
BE stakeholders refer to public institutions (n=23) and private
companies (n=22), followed by investment platforms (n=13),
fund (n=12), and business support/consultancies (n=8). 12% of
analysed stakeholders in the UK have global influence. In Ireland,
n = 58 stakeholders were identified, of which 17% have global
influence. The most important centres for BE are Dublin, Cork
and Galway. The most predominant BE stakeholder groups refer
to public institutions and private companies followed by higher
education institutions and business support/consultancies.
Although, the ‘Unspecified sectors’ is dominant, ‘Ocean Energy’
has a significant role in Ireland too. In France in total n =
111 stakeholders were identified. The west coast of France,
particularly the Brittany region, is characterised with the most
relevant distribution of BE stakeholders (Figure 4). There is
also a concentration of stakeholders in France influencing
blue growth in the NEAA. The most relevant BE stakeholders
identified on national level include investment fund managers
(n = 21), followed by higher education institutions (n = 17),
public institutions (n = 17), research institutions (n=12) and
marine clusters (n=9). Most of the analysed stakeholders have
national, regional and local influence, with only 4% having
a global significance. In Spain, n = 106 stakeholders were
identified. The Northern Spain regions of Galicia, Cantabria
and the Basque Country have the highest concentration of
BE stakeholders. The most relevant BE stakeholders refer to
research institutions (n = 38), public institutions (n = 13),
foundations (n = 12) and private investors (n=10). It is notable
that Marine Biotechnology has a significant role in Spain. The
BE sector is of national and regional importance with almost
no international influence. A total n = 166 stakeholders were
identified in Portugal (including Azores and Madeira Islands).
The stakeholders are distributed relatively evenly along
the Atlantic coast with the highest concentrations around
Lisbon, Porto and Coimbra. The most dominant identified
stakeholders are classified as public institutions (n=32),
business angels (n=28), investor groups (n=27) and private
companies (n=24). The ‘unspecified sectors’ dominate the
area, but coastal tourism and fisheries, trade associations and
environmental protection (classified here under the ‘Other
BE sectors’) are also strong. Unlike Spain, the stakeholders in
Portugal have mainly national and regional influence.

5.2 Sectoral Clusters of BE in the NEAA

Figure 4 presents an overall geospatial distribution of BE
clusters and according to the BE sectors they represent, namely
aquaculture, ocean energy, marine biotechnology, coastal
tourism, other BE sectors and ‘unspecified sectors. Concerning
aquaculture, the most important agents are located in Galicia
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FIGURE 2 | Conceptual framework describing the 3 main steps applied for
the analysis of Blue Economy landscape of the NEAA.

(Spain) and Ireland. Ocean energy clusters are most prominent
in the Northern NEAA, especially in the Irish Sea, Cornwall and
the English Channel. Clusters of Marine Biotechnology can be
found in Galicia and Porto (Northern Portugal). Clusters for
Coastal Tourism are relevant in the Azores (Portugal), Dublin
area (Ireland), Galicia and Scotland. ‘Other BG sectors’ include
maritime transport, fisheries, marine protection etc.

5.3 Sectoral Financial Support
Mechanisms for the BE Sectors

in the NEAA

In this section we describe the 14 identified financial support
mechanisms operating at either a European or national
level (see Annex 3 for EU-wide and Annex 4 for national
financial support mechanisms). This includes geographic
specific area support from the INTERREG Program: Atlantic
Area, Channel, 2 Seas (Interreg - Atlantic Area, 2019), and
European-wide support mechanisms such as EU-international,
European Investment Bank (2019), Bluelnvest Fund and
Grants (Bluelnvest, 2019), EIC Accelerator (Enhanced
European Innovation Council (EIC) pilot, 2020), European
Maritime & Fisheries Fund (European Maritime Fishery
Fund, 2019), the Executive Enterprise funds and a range of
grants for SMEs (EASME, 2020), European Agricultural Fund
for Rural Development (2020), European Structural and
Investment Funds (2020), Horizon 2020/Europe (Horizon
2020 Framework Programme, 2020), Northern Periphery and
Arctic Program (Northern Periphery and Arctic Programme
2014-2020, 2020), NER 300 (NER 300 Programme, 2020),
LIFE: funding instrument for the environment and climate
action (LIFE Programme, 2020) and research, acceleration and

business growth. For details of financial support mechanism
see Supplementary Materials, Annex 3, 4.

National financing of BE sectors (aquaculture, coastal
tourism, ocean energy, marine biotechnology) in the five
countries of the NEAA is illustrated in Figure 5 and listed in
Annex 4. In total, 42 stakeholders provide financial support,
but it was evidenced that financial support is BE sector-neutral
(i-e., no specific sectorial level funding exists for BE sectors).
Relevant resources are regional/national funding mechanisms
and in many cases financial support is provided by single
entities allocating funds, foundations to local or regional level
activity.

5.3.1 Ocean Energy

The ocean energy sector in the NEAA has been developing
rapidly and there are several research grant mechanisms.
For instance, in UK the engineering and physical science
research council (EPSRC) develops grants on ocean renewable
energy technology, such as Impact of Large Floating Wind
Turbines on Offshore Navigation (EPSRC, 2019a) or holistic
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FIGURE 3 | (A) Quantitative distribution (number of stakeholders) by a role of
stakeholder in the NEAA and respective countries. (B) Scale of influence of
stakeholders by countries Note: Other BE sectors include maritime transport,
port activities, environmental conservation or fishery etc. Note: Business
angels: people who invest their money in the initial phase of startups, in
exchange for a participation in capital [BBVA, 2022 (Solomonsz et al.,

2021)]; Incubator: an organization or place that aids the development of

new business ventures especially by providing low-cost commercial space,
management assistance, or shared services (https://www.merriam-webster.
com/dictionary/incubator); Growth equity Firm is a type of investment
opportunity in relatively mature companies that are going through some
transformational event in their lifecycle with potential for some dramatic
growth (https://corporatefinanceinstitute.com/resources/knowledge/trading-
investing/growth-equity/); Government research and institutes: refer to
national research centers and universities.
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FIGURE 4 | Overall clusters of the Atlantic Blue Economy landscape.
Spatially clustered distribution of Blue Economy stakeholders by sector in
the NEAA.

maintenance of offshore wind farms (EPSRC, 2019b). Other
funding support is provided by the Crown Estate [Offshore
Wind Sector Deal (HM Goverment, 2019)], the Offshore Wind
Industry Council (OWIC).

In Ireland, the Sustainable Energy Authority of Ireland (SEIA)
provides research and development funding programs in the
ocean energy sector for a clean and secure energy transition in
Ireland. An example includes the Ocean Prototype Development
Fund for tidal energy development [e.g. GKinetics tidal energy
development (SEIA, 2020)]. Also through the Renewable
Energy Support Scheme (RESS), the Irish Government supports
a diversification of energy resources including ocean energy
(RESS, 2020). As a result of these efforts, the Science Foundation
Ireland (SFI) funded and has been instrumental in setting up a
world class research facility, called the Marine Renewable Energy
Ireland (MaREI, 2020) based in Ringaskiddy, Cork. Focussing
mainly on ocean renewable energy (Algae based biogas, Tidal,
Offshore Wind energy and Wave-energy devices), their research
priorities focus on Energy transition, Climate Action and Blue
Economy. In France, the institute of research and technology
called “France Energies Marines” provides funding in R&D
projects. Also, the WEAMEC (Western Atlantic Marine Energy
Community) is operating various R&D calls that can benefit
to research laboratories based in the Region “Pays de la Loire”
(WEAMEC, 2020). Since 2010, the ADEME through the National

Investment Plan (PIA in French) has invested over €500M that
benefited 56 different organisations. It should be noted that the
four pilot floating wind farms, due to be commissioned from
2022 onwards, have received nearly €300M of public aid through
the PIA operated by ADEME (PIA-ADEME, 2020).

In Spain, R&D is mostly funded nationally through the Institute
for Energy Saving and Diversification (IDAE), while autonomous
regional governments develop their own institutions to influence
inaregionallevel, as INEGA in Galicia or EVE in Basque Country.
In Portugal, funding for ocean energy R&D projects is mostly
provided by Fundagéo para a Ciéncia e Tecnologia - FCT and by
Diregdo-Geral de Politica do Mar -DGPM, through Fundo Azul,
MAR2020 and Ocean Invest mechanisms. An existing project,
funded by the European Investment Bank (EIB) and backed by
the EU’s research and innovation funding programme Horizon
2020, named WaveRoller project (WaveRoller, 2013) situated in
Peniche on the mainland (being a surging wave energy flap-type
converter project.

5.3.2 Aquaculture

The aquaculture sector is eligible for financial support within
the NEAA. UK’ research council (UKRI) provides the support
on national level through Biotechnology and Biological Science
Research Council (BBSRC). Most recent support grants include
the Aquaculture Research Collaboration HUB (ARCH UK)
or Lobster Grower project (Lobster Grower). Other support
mechanisms in UK include for Scotland, the Scottish Aquaculture
Innovation Centre (SAIC; co-funding) or Scottish Enterprise.

In Ireland, BIM, (Bord Iascaigh Mhara), the premier seafood
development agency of the country provides funding support to
a very large part of the aquaculture industry. BIM has devised
many financial aid schemes focussed on seafood processing,

France
Aquaculture

Ireland

Coastal Tourism

Portugal

Marine Biotechnology

Spain

Maritime Transport

Ocean Energy UK

FIGURE 5 | Alluvial diagram presenting national level financier by Blue
Economy sector identified in this study. Note: data is based on online search,
questionnaire and workshops as described in the methodology
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FIGURE 6 | Grants vs outputs for completed Marine-I 1 and current Marine-1 2 project. Note that overall value for Marine-I 2 is £5,520,000 and the figure include

innovation and new market development. Special programs for
aquaculture knowledge sharing, fleet safety management for
fisheries, marine tourism and vessel safety have been provided.
They have also collaborated with the HATCH program that helps
commercialisation of aquaculture related ideas (HATCH, 2020).
Other funding opportunities to Irish enterprises are provided
by the Marine Institute with headquarters in Galway. Funding
support covers different aspects of the sector such as potential
functional food products from Blue whiting or prototyping of
novel mooring systems for fish cages (Ouroceanwealth).

In France, the nationally-and regionally-managed version
of the EU fund called ‘EMFF is a key source of match-funding
(this is a mix of EU contribution and national or regional
contribution) (European Maritime and Fisheries Fund). Other
regional calls are operated by the SMIDAP (Syndicat Mixte
pour le Développementde I' Aquaculture et de la Péche des Pays
de Loire) (SMIDAP, 2020). Another important source of funding
for aquaculture similar to the ADEME agency is the PIA fund
operated by FranceAgriMer (Franceagrimer, 2020).

In Spain, the financial public aid is mainly granted at two levels:
national and regional level. At the national-level, several calls
exist, primarily operated by the Ministry of Agriculture, Fishing
and Food and the CDTI (Centre for the Development of Industrial
Technology) (CDTI, 2020), while at regional level we find public
institutions providing aid (for example in Galicia through the
Counselling of Sea or in Asturias from the IDEPA (Institute for
Economic Development of the Principality of Asturias)) (IDEPA,
2020). Private financial institutions (for example Abanca) also
develop lines of financial support (Abanca Sea) to companies
linked to marine activities including aquaculture (Abanca, 2020),
but they do not establish specific programs for this sector.

In Portugal, existing national and regional funding support
| relates to BE sectors in general. Examples of major support
mechanisms are provided by Diregiao-Geral de Politicado
Mar -DGPM (Fundo Azul, MAR2020, Bluetech Accelerator, Ocean

Invest, EEA Grants calls), and Agéncia para o Desenvolvimento
e Coesdo, IP - AD&C (AD&C) (Portugal 2020, Compete 2020,
Programa Operacional MAR 2020, Regional PO’s).

5.3.3 Marine Biotechnology

Financial support mechanisms for the marine biotechnology
sector in UK are supported by the Biotechnology and Biological
Sciences Research Council (BBSRC) and other national-level
components by UK Research & Innovation (UKRI). Other
stakeholders providing financial supporting to the sector include
the Industrial Biotechnology Innovation Centre (IBioIC) in
Scotland (IBioIC).

In Ireland, the Marine Institute (MI) plays a fundamental
role in support of marine biotechnology through strategic
funding and research (MaREI, 2020). The MI, operating under
the Food Institutional Research Measure (FIRM) formed by the
Irish government, which was in turn responsible for forming
the NutraMara project (Nutramara), which is now a 100% Irish
owned and operated blue biotechnology company. The MI also
supported the All-Island Beaufort Biodiscovery Project aimed at
discovering new drugs and advanced biomaterials from marine
animals, plants and micro-organisms. Under the National
Integrated Marine plan for Ireland; Harnessing Our Ocean
Wealth (Ouroceanwealth), MI were instrumental in setting up
a task force to act as advisory in helping and assessing Ireland’s
resources in marine biotechnology.

In France low-to-intermediate TRL R&D activities are mostly
funded through ANR (National Research Agency) (ANR) and
regional councils. In particular, the Brittany region has received
strong support to develop macroalgae concepts into marketable
products or services while the region ‘Pays de la Loire’ has
significant investment in microalgae topics. Most recently on the
French Atlantic Area, we can highlight two important innovative
projects that received funding to support the development of
algae culture, namely 10M€ from the PIA as partners on IDEALG
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(18 partners (72),) and AlgoSolis (microalgae R&D platform)
which received over €5M of funding (AlgoSolis, 2020).

In Spain, national and regional financial support is primarily
operated by the Ministry of Industry, Trade and Tourism;
focused mainly on R&D&I projects, while different institutions
are created by regional governments to support R&D activities,
like Plataforma de Excelencia en Biotecnologia de Algas (PEBA)
(PEBA) in Canary Islands or BioIncubaTech (BioIncubaTech) in
Galicia. Overall, public aid is allocated to both enterprises and
public research centres. Private funding resources are linked to
venture capital [see for instance Caixa Capital Biomed and Caixa
Innvierte Biomed II (C.I.B, 2020)].

In Portugal, the major funding support mechanisms for
marine biotechnology R&D are provided by Fundagdo para a
Ciéncia e Tecnologia (Foundation of Science and Technology)
and Dire¢io-Geral de Politica do Mar (DGPM). The
development of marine biotechnology includes the diversity of
samples used as substrate, but also the most diverse applications
that have been given to marine natural products (Foundation
of Science and Technology). The efficiency of production and
processing technologies to obtain bioactive on medium and
large scale however is still low, given the limited infrastructure
available in Europe and low-levels of practical knowledge of
the specificities of each end-use sector, which affects the value
chain. There are some private initiatives in the microalgae
field, such as Algae4Future company (A4F, 2020) specialized in
commercial-scale microalgae biomass production units, which
recently opened the ALGATEC Eco Business Park (AlgaTec), the
largest microalgae production platform in Europe, supporting
entrepreneurs and investors in algae and microalgae sectors.

5.3.4 Coastal Tourism

The coastal communities fund provided by the UK Government
provides support to economic development in coastal and seaside
areas. Projects have the aim of supporting job creation and Blue
Growth in the field of tourist infrastructure, regeneration of
heritage infrastructure or, for instance, promote leisure yachting
(Conservatives 2018). In Scotland, funding support is provided
(in particular for tourism infrastructure development) by the
Rural Tourism Infrastructure Fund (RTIE 2019). In Wales,
funding to tourism is supported by the Business Wales (Business
Wales) and the Wales Tourism Investment Fund (WTIF).

In Ireland, the National Tourism Development Authority
provides a large set of large and small grants for the
implementation of the National Tourism Strategy supporting
tourism industry and the diversification of tourism offer (Failte
Ireland, 2016). For example, the New Horizons on the Wild
Atlantic Way 2018 grants scheme has helped in developing and
improving visitor experience across Irish coastal areas (e.g., the
Skellig Coast, Kerry and the Connemara Coast & Aran Islands).

In France, the sector of coastal tourism is considered very
broad and can be funded by various regional and national
funding mechanisms. As a general trend, it can be noted that
funding mechanisms supporting coastal tourism in France tend
to consider coastal protection and environmental impact of
tourism as a key factor to receive public funding. Most recently,
the Covid-19 crisis led to the creation of several new public aid

mechanisms. The tourism sector, being one of the most impacted
industries by the crisis, can benefit from most of the funding
schemes exceptionally developed in this context.

In Spain, the tourism industry is one of the most important
sectors for the Spanish economy, representing more than 12% of
GDP and total employees (Instituto Nacional de Estatistica). Due
the importance of the sector, several different public institutions
develop aid related to tourism, from national (operated by the
Ministry of Industry, Trade and Tourism), regional (as for example
Galician Agency for Tourism (Galician Agency for Tourism))
to local level. Although new approaches to sustainable tourism
are being developed at a national level through the Strategy
for Sustainable Tourism of Spain 2030 (Secretaria de Estado de
Turismo), there are no specific mentions to coastal tourism or BE
on their guidelines, similar to the lack of financial mechanisms.

In Portugal, strategic development of the sector has especially
promoted Portuguese islands, mainly in the nautical tourism
subsector (RIS3). The Azores territory stands out as there are
some defined parameters existing regarding the recognition
of quality of maritime and coastal tourism (e.g., the Quality
Coast Awards).

6 MARINE-I CASE STUDY

Our overarching stakeholder analysis presents national, regional
and/or local mechanisms for support. However, to illustrate how
a BE network can be an effective mechanism across a range of
sectors and within various economic activities focussed on marine
technology opportunities, new jobs, new products, development
of new and existing business and innovation, we present the UK
regional Marine-I programme. Established to create an enduring
innovative marine technology sector in the domain of ocean
energy in Cornwall and the Isles of Scilly, UK, Marine I aims to
help businesses embrace the emerging opportunities meeting
global goals for growth and sustainable development by 2030 (UN
Department of Economicand Social Affairs, 2015; Lee etal., 2020).
The region has high blue growth potential focussed on marine
energy, marine manufacturing, maritime operations and marine
environmental technologies. The marine sector contributes over
£500M to the GDP of Cornwall and Isles of Scilly, and the county
is pioneering ground-breaking marine-tech projects. Marine-I
supports local marine technology businesses through research,
development and innovation to develop their ideas to product
demonstration and commercialisation. Six partners have worked
in collaboration, building on the success of the first Marine-I
programme (2017-2019), which lead to continuation with the
ongoing European Regional Development Fund (ERDF) support
from 2020 to 2023. The first phase was partly funded by ERDF
with £5.7M and the continuation obtained an additional £4.1M
grant (Figure 6). The Marine-I unique team, which brings
outstanding expertise in the marine industry and world-class
test facilities, includes University of Exeter (the project lead
partner), University of Plymouth, Falmouth Marine School,
Cornwall Marine Network, Offshore Renewable Energy Catapult
and Cornwall Development Company. The available support
compromises from: 1) RD&I support that includes input from
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the field-leading scientists, access to test facilities, business and
operational guidance; 2) subsidised graduate staff placements;
3) access to Marine Challenge Fund (MCF) to support SMEs
commercialisation roots of early-stage innovations; 4) support
in marketing activities through event support. The programme
allowed for engagement of 139 marine businesses that included
business assists, a support of new enterprises, business grants,
as well as created 15 new jobs and 12 new products to market
(Figure 6).

7 DISCUSSION

The NEAA BE economic ecosystem has been evaluated based on
the detailed analysis of the stakeholders, their roles, their sector
of engagements and potential scale of influence. The analysis,
viewed from an international perspective was challenging due
to imprecise definition of BE and its reinterpretations to favour
individual elements. A major challenge is that BE has not been
considered as an industrial sector on its own, but composed
of different sectors (directly and indirectly connected to the
sectors’ supply chain) and with organisations undertaking
multiple stakeholder roles. Consecutively, BE is a relatively new
concept, still in constant evolution, which leads to a debate,
even at a conceptual level: for example, institutions like EU or
OECD define BE as economic activities, anchored into specific
assets, while other organisations (WWF or World Bank for
example) take a more sustainability, or enviro-contextual
dimension. This leads to a very complex multiplicity of
stakeholder roles and actions. Equally confusing is the variety
of definitions of BE, presented by different international/
national/regional agencies. The requirement to define BE
as a sector must therefore be a collaboration across borders
and between sectors, enabled through various multi-faceted
partnerships, guided by an aggregated understanding of BE at
an international as well as a national and regional level. This
study’s analysis is a first step for stakeholders to realise the
importance of the BE as sector, to identify others involved in
the sector, and to recognise the potential for collaborations
and multi-use platforms. Without this sectoral perspective
however, whilst BE is a new and rapidly evolving concept, it
may not become tied intrinsically to sustainable, equitable
ocean practices (e.g., WWF World Bank definition, Annex
1). For Blue Growth to fuel our economies a careful and
responsible use of marine resources is essential to prevent their
degradation, pollution and overexploitation and therefore
ensuring a long-term capacity of oceans to supply goods
and services that sustain human health and well-being (95).
This requisite dualism of the definition is confirmed in our
diverse, international information sources and the detailed
engagement with the respective BE stakeholder. Accordingly,
our use of diverse information sources for the design of the BE
stakeholder directory, enlarges our understanding of regional
clusters and extends the BG agenda more internationally.

The stakeholders™ analysis also demonstrates a need for a
more in-depth sea basin investigation, to better understand
the more granular BE stakeholder landscape of the extended

Atlantic Area. This will lead to further design of policies acting
across wider sea basins and realising the potential and priorities
in sectoral specialisation (driven by public-private partnerships,
cross-country knowledge exchange and capacity building)
accessing funding at an EU level and creating available funding
for investment, development projects, inter-firm collaborations
(across the evolving BE value chain). Examining the Marine-I
case study, it is evident that identification and creation of
opportunities for collaborations within the BE as a sector, when
coupled with accessible financial support mechanisms, can
contribute to a local BE growth required for key NEAA regions
to succeed in global markets in the medium and long term.

In recent years, substantial opportunities and funding have
been provided for the analysis and demonstration of other types
of ocean-based multi-use platforms (Zanuttigh et al, 2016;
Winder and Le Heron, 2017; Schupp et al., 2019), however, ideally,
only financial instruments that support a synergic co-location
or interaction of maritime activities in the same geographic
area (e.g., offshore wind energy and aquaculture) will promote
mutual benefits for the sectors engaged in the BE. For example,
recent projects, such as H2020 MUSES (Multi Use of European
Seas) explore opportunities and challenges of Multi-Use
implementation for Blue Growth (Schultz-Zehden et al., 2018),
or MUSICA (Multiple Use of Space for Island Clean Autonomy)
provides a test site for synergic use of BE sectors within a multi-
use platform (e.g., renewable energy devices supporting shipping
infrastructure or aquaculture facilities). Multi-use sea areas have
the fundamental advantage of combining biotic and abiotic
marine resource exploitation in sea areas, where any single sector
may not create the win-win conditions required (Depellegrin
etal,,2019). Our research however, evidenced very little multi-use
sea basin level stakeholder activity beyond policy-level rhetoric.
Examining our stakeholders in more detail identified even wider
disconnects. We noted 72% of stakeholders provide financial
support independently across sectors, outside of BE sectoral
definitions - with the least focussed being public institutions (EU
and national) and national research institutions. This is perhaps
due to the emerging nature of the BE, but we need our national/
regional public institutions to be promotors, and implementers,
of BE strategies and marine spatial plans and also enforcers
of Atlantic Area strategies. This policy-funding disconnect is
especially worrying as whilst sector-neutral support mechanisms
(accessible to any sector) are important for supply-chain integrity,
they do not reinforce the aggregation of marine and maritime
activity towards the BE. Moreover, public authorities at an EU
and national/regional level seem to give primary importance
to the socio-environmental impact of the funding support
provided at a project-level, which in turn amplifies a lack of BE
sectoral aggregation. While this demonstrates funding impact
and thus encourages likelihood of commitment from private
actors, having BE sector-oriented (and BE sub-sector oriented)
funding would contribute to the acceleration of BE growth and
demonstrate a unified, international attitude to BE potential.
This would be particularly relevant for the technology-driven
sectors (e.g., ocean energy, aquaculture, marine biotechnology)
and would lead to better monitoring of the implementation and
sustainability challenges of BE activities.
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The knowledge produced in this study on the multi-sectoral
BE stakeholder landscape may further help to address the
sustainability challenges, in terms of the equitable use of ocean
resources. In particular, the co-use of diverse ocean resources
and their socio-cultural and economic benefits should be
further explored. This could occur through the application of the
UN-SDGs (Sustainable Development Goals) to understand how
different sectors perform in different geographic areas and their
performance relative to particular SDGs (Lee et al., 2020).

Asthe Atlantic region is both ecologically and socio-economically
a very diverse region (Calado et al, 2019), we suggest financial
support mechanism should be better designed towards the resource-
dependency of the beneficiaries acting in a specific geographic area
and the dependency to specific biotic and abiotic marine resources.
This may lead also to geographical and sectorial specialisations that
can provide new research and innovation opportunities, showcasing
products, services and qualifications with a high value in the NEAA
territory and beyond. We do note however, that limited financial
instruments actively support soft multi-use deployment on a local
scale - for example the Community-led Local Development (CLLD)
and pescatourism (small scale fishery or aquaculture and coastal
tourism) activities are focussed on enhancement of the natural/
cultural heritage with sustainable seafood harvesting or production
in a very localised area.

By exploring BE stakeholder activities in NEAA we were able
to identify regional clusters, such as London and South-Western
England in UK, Dublin in Ireland, Bretagne and Pays de la Loire
in France, Galicia In Spain and Porto and Lisbon area in Portugal.
By adopting an international geo-spatial approach to regional
and local developments, further opportunities can be explored
to promote knowledge exchange, supply chain integration and
complementation. In particular this study can promote existing
research and innovation competences across territories and can also
complement existing BE Clusters and the development of new ones.
The knowledge can further be promoted through the identification
of funding mechanisms for stakeholders in the different territories
and thus contribute to the consolidation of clusters.

Finally, metropolitan areas play an important role in the
development of specialized clusters. In particular, the cities can
offer a diversified workforce, networking possibilities and provide
better proximity and reachability across the region through
different transport vectors (Doloreux and Shearmur, 2009). In
addition, metropolitan areas and capitals in the countries of the
Atlantic area often refer to decisional and financial centres of
the country that are of importance also for peripheral Atlantic
regions. The main urban areas of the study area include Dublin
(Ireland), London and Edinburgh (United Kingdom), Lisbon
(Portugal), Paris and Nantes (France) and Madrid and Vigo (Spain).
Clusters in metropolitan areas also benefit from proximity to
governmental institutions and to university backed projects and
market activities as consequence of major investment. Also of note
is Brussels, which includes central institutions in support of the
BE on a European level as well as being important for the Atlantic
Area. Interestingly, BE clustering in Spain is evenly spread along
the coast and on the islands which is result of many regionally
available funds (Annex 4).

8 CONCLUSIONS

Our research presents a first pass at systematic collection of
information sources focused on the Blue Economy stakeholders
in the North East Atlantic Area. Our conclusions, which we
acknowledge are based on imperfect and to some extent,
partially incomplete data sets do provide us with some strong
conclusions. Firstly, whilst international policy is placing
emphasis on the Blue Economy and growth, we note there is
disparity at a definition level. We have endeavoured to reduce
this disparity with our definition of the BE, and thus ratified this
across NEAA area accordingly. Secondly, we also conclude that
whilst BE economy policy focus is evident at an international
level, national and regional initiatives in the respective countries
are not fully aligned, comprehended and this exploited. This,
we suggest is partially due to a reluctance within policymakers
to revisit existing sectoral definitions to create new sectors and
new support mechanisms. It could also be due, partially, to
recent populist political trends toward reinforcing the national
agenda, or alternatively merely due to a need for a ‘champagne
tower” approach, where high volumes of rhetoric are required at
a policy level for the message to reach the lower, geographically
distributed tiers. Finally, we also conclude that it is essential, for
the success of the BE and equitable, international blue growth
that a sea basin approach be adopted for planning, analysis, and
action. In drawing together the data in our study, the challenges
of a such approach were highly evident. Developing the first
stakeholder data set of this type for marine and maritime activity
however, has allowed us to begin to make international level
comparisons and also identify potential national level disparity
that is previously unexplored. Whilst issues will always occur
when comparing different countries and thus different economic
areas, comparison at a sea basin level is one of the mechanisms
that could lead to understanding equitable use of what a shared
resource is in essence.

In terms of the limitations of our work, although the research
provides valuable insights in the compositions of BE roles
across different NEAA regions, further research is necessary to
understand the factual contribution to the BE, in terms of detailed
financial support measures, industrial activity, employment and
wealth creation at a BE sector level. We acknowledge our work
falls short of this detailed financial cross comparison. We do
suggest however that these information sources could readily
complement our database and could use our mixed-data and
geo-spatial approach to create a vibrant BE economic model.
This would require additional techniques for data collection,
either through company-wide databases and or more effective
engagement methods through workshops, focus groups and
interviews with relevant actors. This additional information
would allow decision-makers to better understand importance
of the BE for national and regional economies by mobilising
hard economic data and contribute to better understand the
fragmentation of BE sectors. In light of current global challenges
for the NEAA, driven by Brexit and the COVID-19 recovery, the
knowledge we have amassed can be further used to address the
effect of the phenomenon on BE sectors, localize its main area of
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effects through geospatially explicit representations and in future
address impacts on supply chain and resource demand for the
NEAA BE sectors. The coupled geospatial analysis performed
in this study can further contribute to the identification of
regional sector or multi-sector clusters and therefore to enhance
strategies, policies and financial programs aiming at a sectoral
support to the regional BE.
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