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ABSTRACT

The Blue Economy represents a broad range of sectors
and activities linked to the sustainable use of ocean resources,
representing industries such as fisheries, aquaculture, coast-
al tourism, renewable marine energy, and biotechnology. De-
spite its potential for economic growth and job creation, it
faces significant challenges in talent acquisition, retention,
and development. Related to acquisition, retention and skill-
ing talent, some key obstacles had been identified: lack of
awareness about career opportunities; an aging workforce
with insufficient generational replacement; competition with
other industries for skilled professionals; hard environmental
working conditions; regulatory and bureaucratic barriers; and
a mismatch between industry needs and available education.

To address these challenges, specialized professional
profiles are essential, such as: organizational psychologists
to design job branding and retention strategies; marketing
and communication experts, to raise the sector’s profile and
making it more appealing to younger workforce; occupational
safety experts, to improve working conditions plans; experts
in digital transformation and automation, to close the skills
gap by integrating new technologies; and legal and public
policy specialists, to simplify regulatory processes, making it
easier for companies and talent to thrive.

JEL Codes: J21, J24, L83, 015, Q22, Q57.
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RESUMEN

La economia azul representa una amplia gama de secto-
res y actividades vinculadas al uso sostenible de los recur-
S0s ocednicos, incluyendo industrias como la pesca, la acui-
cultura, el turismo costero, la energia marina renovable y la
biotecnologia. A pesar de su potencial de crecimiento eco-
némico y creacion de puestos de trabajo, se enfrenta a de-
safios importantes en la adquisicion, retencion y desarrollo
de talento. En cuanto a estos aspectos, se han identificado
algunos obstaculos clave: falta de conciencia sobre las
oportunidades laborales; una fuerza laboral envejecida con
insuficiente relevo generacional; competencia con otras in-
dustrias por profesionales cualificados; condiciones ambien-
tales duras de trabajo; barreras reguladoras y burocréticas;
y una desconexion entre las necesidades de la industria y la
educacion disponible.

Para hacer frente a estos desafios, son esenciales perfiles
profesionales especializados como psicélogos organizaciona-
les para disefiar estrategias de captacion y retencion de talen-
to; expertos en marketing y comunicacion, para dar visibilidad
al sector y hacerlo mas atractivo para las nuevas generacio-
nes; expertos en seguridad laboral para mejorar las condicio-
nes de trabajo; expertos en transformacion digital y automati-
zacion, para cerrar la brecha de competencias mediante la
integracion de nuevas tecnologias; y especialistas en politica
publica y derecho, para simplificar los procesos reguladores,
facilitando que las empresas y el talento prosperen.

Codigos JEL: J21, J24, L83, 015, Q22, Q57.
PALABRAS CLAVE

Economia azul, adquisicion de talento, retencion, desarrollo
de competencias, industrias marinas, transformacion digital.
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1. Introduction

Addressing talent situation and challenges in the Blue Economy is ap-
propriate due to the situations that various sectors comprising the Blue
Economy are facing. The fact that this large sector is relatively unknown to
society, the hostility of the environment where it develops, as well as the
strong competition with other industrial sectors already established and
rooted in society and therefore competitors in talent, makes a study of these
characteristics convenient.

Therefore, this article aims on the one hand to highlight the situation of
the Blue Economy as a set of sectors that face challenges of attracting, re-
taining and training/skilling talent that can be considered common among
them, while raising six professional profiles to be able to propose proper
answers to address them.

The article is divided into three distinct parts. The first part contextual-
izes the Blue Economy in figures, as well as the sectors it comprises and the
main trends in terms of talent. The second part defines six of the main chal-
lenges that the Blue Economy faces in terms of attracting, retaining and
training talent. The third part proposes a series of professional profiles ca-
pable of providing answers to the challenges detected above in an interdis-
ciplinary and solvent manner.

2. The Blue Economy: sectors and talent trends

The “blue economy” concept emerged around the United Nations Con-
ference on Sustainable Development, most well-known as Rio+20, held in
Rio de Janeiro in June 2012. This conference marked a turning point pro-
duced mainly by the SIDS (Small Island Developing States), countries
whose economy pivots largely around the marine environment, as they
sought to broaden the concept of “green economy”, circumscribed to the
terrestrial environment. This broadening was intended to include ocean and
coastal economies under a more sustainable and comprehensive vision that
encompasses both the preservation and responsible use of marine resources
(United Nations Conference on Sustainable Development, 2012). Conse-
quently, it can be said that there is general agreement that the Blue Economy
can be defined as the sustainable use of marine resources.

The blue economy encompasses a large number of sectors and subsec-
tors, all directly or indirectly related to the sea. According to the European
Commission (European Commission, 2024), the Blue Economy comprises
14 different sectors with their corresponding subsectors distributed in two
categories: established and emerging sectors (Table 1).
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Blue Economy Sectors

Established/emerging

Sector

Subsector

Established sectors

Marine living resources

Primary production

Processing of fish products

Distribution of fish products

Marine non-living
resources

Oil and gas

Other minerals

Support activities

Marine renewable energy

Offshore wind energy

Port activities

Cargo and warehousing

Port and water projects

Shipbuilding and repair

Shipbuilding

Equipment and machinery

Emerging sectors

Maritime transport Passenger transport
Freight transport
Services for transport

Coastal tourism Accommodation
Transport
Other expenditure

Blue Biotechnology and | Non-traditionally

bioeconomy commercially exploited
groups

Desalination Desalination of seawater

Infrastructure and
maritime works

Development, construction
and deployment

Maritime defense,
security and surveillance

Maritime defense

Maritime security and
surveillance

Marine minerals

Infrastructure and procedures

Marine minerals uses and
industries

Research and Innovation

European research programs

Ocean energy

Energy sources

Management and
infrastructure

Source: The EU Blue Economy Report (2024).
Table 1. Blue Economy Sectors and Subsectors.
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This diversity of sectors provides great opportunities for interaction
and enables the emergence of disruptive innovations while at the same time
presenting challenges such as cultural differences and the level of techno-
logical development between sectors. Thus, treating it globally as a single
unit leads to inaccuracies, so in order to point out some challenges and gaps,
it is convenient to exemplify it in specific sectors and/or regions.

Contextualizing the Blue Economy in terms of figures, it can be found
an output of the global ocean economy estimated at US$1.5 trillion, which
is expected to more than double by 2030. Constituting more than 95% of
Earth’s living space, the marine environment contributes to the economic
resilience of coastal and island states, while connects all nations in global
trade (The Commonwealth Blue Charter., 2021).

Regarding employment projections it is estimated that by 2030, the
blue economy could generate more than 40 million jobs worldwide (over
10 million in Europe). This number will be absorbed by sectors such as
coastal tourism, sustainable fishing, marine renewable energy and marine
biotechnology among others. One of the most promising sectors, the off-
shore wind energy sector, is estimated to generate more than 20 million
direct and indirect jobs by 2050, significantly contributing to the transi-
tion towards clean energy and the decarbonization of the global economy.
(Hotaling, 2021).

Before facing talent challenges it is essential to be aware of the chal-
lenges facing the blue economy globally and at the sectoral level while pre-
paring for future trends (MATES Project, 2019) such as:

* Improving educational systems in marine fields and customizing spe-
cialized training programs to align with the specific needs of the mar-
itime sector, such as in shipbuilding, where there is a pressing de-
mand for expertise in digital technologies, sustainable innovations,
and strong interpersonal communication skills.

* Attracting new talent and establishing effective strategies for genera-
tional succession in the shipbuilding industry.

* Enhancing Ocean Literacy can raise awareness of career opportuni-
ties in the Blue Economy, helping to attract younger generations and
more female candidates.

* Creating skill ecosystems that bring together key stakeholders will
facilitate access to accurate and timely data, which is crucial for
adapting to the fast- evolving skill demands.

* Greater efforts are needed to offer specialized training in Digital Lit-
eracy and Data Literacy within the maritime industry.
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3. Main talent challenges in Blue Economy

The blue economy refers to the sustainable use of ocean resources for
economic growth, improved livelihoods, and jobs while preserving the
health of ocean ecosystems. It encompasses a diverse range of sectors, in-
cluding fisheries, aquaculture, coastal tourism, maritime transport, marine
renewable energy, and marine biotechnology. Despite its potential for sus-
tainable development and economic prosperity, the blue economy faces
substantial challenges in attracting, retaining, and developing the neces-
sary talent to drive innovation and growth. This report provides an in-depth
analysis of the primary bottlenecks affecting talent management within the
blue economy, enriched with specific data and references to illuminate
each issue.

3.1. Lack of awareness and attractiveness of blue economy
careers

A fundamental challenge of the blue economy sector and job opportu-
nities is the lack of awareness about the opportunities available within its
subsectors. Many professionals, particularly younger generations, are ei-
ther unaware of or do not find careers in this sector appealing. This lack of
visibility and attractiveness limits the incorporation of new talent essential
for the sector’s growth and innovation. There is also a lack of ocean litera-
cy in the society (European Commission, 2021), which means that society
are not aware enough of the connection between their lives and the marine
environment.

Many young people perceive traditional jobs in the blue economy,
such as artisanal fishing, as unattractive due to hard working conditions and
low profit margins. In low- income countries, 96% of young people em-
ployed in the blue economy work in the fishing sector, which is physically
demanding and has lower profit margins (World Banck Group, 2023). Re-
lated to educational institutions, less than 10% worldwide offer specialized
programs related to the blue economy, emphasizing the urgent need to in-
crease educational offerings in these areas (Hotaling, 2021).

To overcome this challenge, it is essential to implement awareness
campaigns, encourage the inclusion of blue economy content in education,
and promote collaborations between the private sector, educational institu-
tions, and governments. Institutions like the European Union are imple-
menting programs in this direction like the Blue Careers program but there
is not a tangible effect.
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3.2. Aging workforce and generational replacement

Traditional sectors within the blue economy, such as fishing and mari-
time transport, are experiencing an aging workforce, with insufficient young
workers entering the field to replace those retiring. This demographic shift
poses a significant risk to the continuity and sustainability of these industries.

In the European Union, according to Eurostat data and DG Mare, the
average age of employees in fish processing and aquaculture is 42.7 and
41.6 years old while fishermen is 46.6 years old. It also should be noted that
25% of fishermen will retire within the next 10 years in order to be aware
about the mid-term situation of the sector (European Commission - DG-
MARE, 2019). Related to the research sector only a few countries, develop-
ing countries in particular, reported a relatively young community of re-
searchers. Madagascar, for example, reported that more than 50% of their
ocean researchers are younger than 34 years. At the same time, most of the
developed (e.g. Canada, Finland, Italy, Japan and Oman) reported that more
than 50% of their ocean science researchers are over 45 years old (Intergov-
ernmental Oceanographic Commission, 2020).

Regarding private innovative initiatives, although blue entrepreneur-
ship has the potential to create jobs, young people face difficulties in access-
ing financial services and are not sufficiently incentivized to start business-
es in blue economy sectors (World Banck Group, 2023).

The lack of younger professionals leads to a generational gap and a
lack of transformative and innovative solutions, resulting in the loss of val-
uable knowledge and experience without adequate transfer to the next gen-
eration. This scenario not only impacts talent attraction but also threatens
the long-term viability of these sectors.

3.3. Competition with other sectors outside Blue Economy

The Blue Economy competes with other industries, such as technolo-
gy, finance, and terrestrial energy sectors, for highly qualified profession-
als. Often, these competing sectors offer more attractive salaries, benefits,
and career advancement opportunities. The career preferences of graduates and
young professionals tend to lean towards sectors with greater visibility
and prestige.

According to the study “World’s Most Attractive Employers” (Univer-
sum, 2020), technology companies such as Google, Microsoft and Apple
occupy the first places among the most desirable employers for business
and engineering students. In the mentioned study, of the 50 most interesting
companies as employers none works mainly in the blue economy. However,
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some of these companies have activities related to the maritime or coastal
field such as: ExxonMobil, Shell and BP, working in offshore oil and gas
exploration and extraction; Siemens and General Electric participating in
offshore wind energy projects and offering technological solutions for oft-
shore infrastructures; 3M and Schneider Electric, providing products and
services that can be used in marine applications, although their main focus
is not the blue economy.

This type of ranking shows a lack of visibility of companies in the
marine sectors. The blue economy, not having so many globally recognized
companies, may go unnoticed by emerging talents looking for opportunities
in organizations with growth possibilities. Many young people perceive tra-
ditional blue economy careers, such as artisanal fishing, as unattractive be-
cause they see them as physically intensive activities with low profits. This
is compounded by the frequent use of temporary contracts and subcontract-
ing in these sectors (World Banck Group, 2023).

Moreover, Blue economy sectors such as coastal tourism and marine
living resources, are seasonal or offer lower salaries compared to other in-
dustries, which makes it difficult to retain skilled workers in the long term
(e.g. the average annual salary in coastal tourism is significantly lower than
in marine renewable energy), leading to high turnover rates in sectors like
tourism (European Commission, 2024). Hard environmental conditions.

Many activities within the blue economy (e.g. fisheries, offshore ener-
gies, oil and gas extraction) are performed under difficult environmental
conditions such as extreme weather, remote locations, and physically de-
manding working days. These conditions imply a significantly impact in the
attraction, retention, and training of talent.

Climate change is expected to significantly affect fisheries through
shifts in abiotic conditions (temperature, oxygen levels, salinity, and acidi-
ty) and biotic factors (primary production and food webs), which will nega-
tively impact fishing communities, especially small-scale fishers in devel-
oping countries. Moreover, extreme weather events are projected to rise,
attacking directly the resilience of these communities. Changes in species
productivity and distribution, with increased yields in high latitudes but de-
clines in mid-to-low latitudes, will have severe consequences for talent in
regions most vulnerable to these shifts, particularly in tropical countries.
The increasing of natural disasters, rising sea levels, and marine heatwaves
further complicate workforce attraction, retention, and training, as profes-
sionals are increasingly discouraged from working in such high-risk, unsta-
ble environments, and it becomes more difficult to train new talent in these
sectors (FAO, 2020).

The fishing sector is not the only one affected by the weather condi-
tions and the hostile environment. There are other sectors whose work is
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carried out offshore with a high risk of accidents, which makes it more dif-
ficult for the workforce retention. For instance, after the Deepwater Horizon
disaster, the threat of similar incidents prompted stricter safety regulations,
which indirectly influence workforce retention by either improving safety
(and thus retention) or leading to operational downsizing, potentially caus-
ing job losses (Payson et al., 2019).

3.4. Regulatory and bureaucratic barriers

Complex regulations and bureaucratic processes can discourage com-
panies and professionals from engaging with the Blue Economy sectors,
particularly in emerging areas such as marine renewable energy. Going over
this regulatory scenario requires significant time and resources, which can
slow down innovation and growth.

The technical nature of offshore work, combined with the need for
compliance with safety and environmental regulations, requires continuous
training. However, there is a gap in providing structured, ongoing develop-
ment programs that prepare the workforce for these evolving requirements.
The implementation of new safety regulations in offshore sectors like oil
and gas extraction, such as the 2016 Well Control Rule, has labor cost im-
plications. These regulatory requirements include 88,948 hours of labor
over a 10-year period, which translates into additional workforce and train-
ing needs. Those time and economical efforts have a relevant impact in tal-
ent acquisition, reskilling and upskilling for the companies, while in the
other hand it is expected that those regulations will require new training and
equipment operation and could create between 67 and 129 full-time equiv-
alent (FTE) jobs annually due to increased labor requirements to comply
with new safety standards (Payson et al., 2019).

Bureaucratic processes and regulation in the Blue Economy sector,
such as aquaculture, play a crucial role in attracting, retaining and training
talent due to the delay and complexity in the processing of permits, particu-
larly concessions for the use of the maritime-terrestrial public domain. In
Spain, for example, the maximum period for resolving and notifying a con-
cession can extend up to six months, according to the Coastal Law, but in
some specific cases, these periods can last more than 2 years.

It is important to note that concessions must not only be granted by the
central administration, but also by the Autonomous Communities and the
coastal municipalities, which adds an additional level of complexity, since
they must coordinate with the Ministry of Ecological Transition of the
Spanish Government. This slowness directly affects the development of ag-
uaculture projects, generating uncertainty among investors and making it
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difficult to attract specialized talent, as project planning and execution can
be significantly delayed. In addition, young and highly skilled talent may
be reluctant to join sectors where administrative procedures are so lengthy
and complex.

Offshore wind energy also suffers from this type of problems in terms
of regulation regarding the concession of spaces for this activity. Maritime
Space Management Plans (POEM) are essential to identify the areas where
this activity can be developed and in the case of Spain they were not ap-
proved until 2023, two years behind schedule. This type of delay discourages
companies from entering this type of sector and at the same time is unattrac-
tive in terms of attracting talent due to the high complexity and regulatory
uncertainty.

3.5. Blue Economy skills gap and educational mismatch

There is a significant disconnection between the skills possessed by the
current workforce and those demanded by employers in the Blue Economy
sectors. Rapid technological advancements, coupled with educational pro-
grams that are not aligned with industry needs, contribute to this mismatch.
This gap affects both the formation and retention of talent. Workers often
lack opportunities for continuous education to adapt to new technologies,
forcing companies to invest heavily in internal training programs. While
necessary, such investments may not be sustainable in the long term and can
damage the sector’s overall competitiveness.

Referring to specific sectors, there is a significant shortage of special-
ized skills, particularly in emerging sectors such as marine renewable ener-
gy and blue biotechnology. The shortage of specialized Technical and Voca-
tional Education and Training (TVET) programs worsens this issue (World
Banck Group, 2023). The rapid growth in these sectors has created demand
for highly specialized skills that are not currently being met by the available
workforce (European Commission, 2024). The report The Blue Occupation
Pathways identifies a significant skills gap, particularly in STEM fields
(science, technology, engineering, and math). Rapid-growth occupations in
the blue economy, such as ocean technology and marine renewables, require
highly specialized skills that many transitioning workers lack, with leader-
ship, project management, and data analysis being the most sought-after
skills (The Conference Board of Canada, 2023).

In the offshore renewable energy sector, around 30% of companies
report difficulties in hiring staff with the required skills. In some developing
countries, such as Zambia, aquaculture companies have to recruit skilled
workers from abroad due to a lack of qualified local labour (World Banck
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Group, 2023). Futures perspectives indicates that 80% of the jobs that will
be created in the new Blue Economy will require skills in science, technol-
ogy, engineering, and mathematics (STEM). This highlights the importance
of a workforce trained in these areas to meet future market demands. It
mentions that 60% of companies in marine and coastal sectors report diffi-
culties finding personnel with the necessary competencies. (Hotaling, 2021).
New scientific disciplines are rapidly taking center stage in the Blue
Economy sectors (e.g. data-driven), requiring expertise in handling, pro-
cessing, and analyzing vast amounts of ocean data. However, there is a con-
siderable lack of talent equipped with the skills in data science, computa-
tional thinking, and data fluency required to handle the increasing flow of
ocean-related data. The demand for technicians and specialists trained in the
deployment and maintenance of advanced technologies, such as sensors,
autonomous underwater vehicles (AUVs), and ocean monitoring systems, is
increasing. Many of these positions demand specialized skills that are not
commonly offered in conventional education programs (Hotaling, 2021).

4. Professional profiles to overcome blue economy talent
challenges

To effectively address the multilateral challenges of attracting, retain-
ing, and developing talent in the Blue Economy, a multidisciplinary ap-
proach involving various professional profiles is essential due to the great
variety of sectors and gaps. Each of these experts brings specific motiva-
tions and contributions that can contribute to develop successful talent man-
agement strategies within this multisectoral area.

Organizational psychologists are crucial in tackling the “lack of aware-
ness and attractiveness of blue economy careers”, as well as the issue of an
“aging workforce and generational replacement”. These professionals can
design employer branding strategies that underline the good and attractive
aspects of blue economy jobs, helping to change perceptions and driving
attention to the sector’s innovative and sustainable features. In addition,
psychologists can develop programs to retain older workers and facilitate
knowledge transfer between generations, ensuring that valuable expertise is
not lost while making the sector more appealing to younger talent.

Marketing and communication specialists play a central role in over-
coming the “lack of awareness and attractiveness of blue economy careers”
and the “competition with other sectors”. These experts can create cam-
paigns that not only increase visibility for blue economy careers but also
position the sector as dynamic and future-forward, appealing to younger
generations who may be attracted to other industries like tech or finance.
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Occupational safety and ergonomics specialists directly address the
challenge of “hard environmental conditions”, a critical factor affecting
both talent retention and job satisfaction. Their expertise in designing safer,
more comfortable working environments can significantly improve the
overall quality of life for workers, especially in harsh maritime or coastal
environments. This can help reduce turnover and ensure that employees re-
main engaged and productive despite the demanding conditions inherent in
the sector.

Experts in digital transformation and automation are extremely useful
in resolving both the “skills gap and educational mismatch” and the chal-
lenge of “an aging workforce”. By facilitating the integration of advanced
technologies such as automation, robotics, and marine data analytics, they
ensure that companies remain competitive and efficient, while also narrow-
ing the skills gap by equipping employees with demanded competencies.
For an aging workforce, these technologies can simplify complex tasks and
make them safer, enabling older workers to remain active and productive
while attracting younger professionals.

Legal and public policy experts are essential to solve the “regulatory
and bureaucratic barriers” issue that often hinders talent acquisition and
retention. They can propose solutions to simplify the regulatory landscape
and removing bureaucratic obstacles, helping companies going over mari-
time regulations more easily. By advocating for policy reforms that create
more flexible hiring processes or establish simplified certification processes,
these professionals are essential to make it easier for workers to enter and
stay in the blue economy sector, ensuring a smoother talent pipeline.

Business and technology transfer experts are key in addressing the
challenges of “competition with other sectors” and the “skills gap and edu-
cational mismatch”. Their expertise allows for the identification and adop-
tion of new technologies that can increase operational efficiency and pro-
ductivity, making blue economy companies more competitive against
industries like tech or land energy. Through partnerships with universities
and research institutions, they can also bridge the educational gap by ensur-
ing that workers are trained in the latest technologies, aligning their skills
with the needs of the evolving sector.

5. Conclusions

The Blue Economy can be considered a sector of sectors whose com-
mon link is the place where they are developed: the marine environment.
Thus, it can be found sectors as diverse as fishing, new technologies, tour-
ism or marine biotechnology. This implies a complexity when it comes to
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determining the main challenges in attracting, retaining and training talent
in the respective industries. However, the following have been identified as
the most representative of the blue economy in this article (Table 2):

* Lack of awareness and attractiveness of blue economy careers
* Aging workforce and generational replacement

» Competition with other sectors outside blue economy

* Hard environmental conditions

* Regulatory and bureaucratic barriers

* Blue Economy skills gap and educational mismatch

Addressing the talent challenges in the blue economy requires a holis-
tic, interdisciplinary approach that leverages the strengths of various profes-
sional profiles due to the number of sectors covered (Table 2). In defining
these profiles, we have taken into account their complementarity and the
fact that the sum of all of them will leave all the challenges described above
perfectly covered. These profiles are:

* Organizational psychologists or work psychologists
* Digital marketing and communication specialists

* Specialists in occupational safety and ergonomics

* Experts in digital transformation and automation

* Legal and public policy experts

* Business and technology transfer experts

In the Table 2 at the end of the article, it can be found all these infor-
mation for a more schematic and interrelated understanding.
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