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Introduction: Ocean Literacy has been recognized as crucial in promoting a

Sustainable Blue Economy.

Methods: This work carried out a literature review to understand how Ocean

literacy and Blue Economy concepts are being associated. In particular, it

examines what Key concepts related to Blue Economy like technology,

circularity, economics or careers are being addressed within Ocean Literacy.

Additionally, to capture the work developed outside the academic research

domain, the Portuguese (PT) Blue School Network was selected as a source

for identifying educational activities related to the Blue Economy, as it brings

together initiatives provided by a diverse range of stakeholders.

Results: Our analysis revealed a limited, though growing, body of scientific work

connecting Ocean Literacy and Blue Economy (25 publications), prominently

from Europe, possibly a reflection of the European Union's policy frameworks on

the blue economic growth. Blue Economy is the most frequent economic topic,

followed by specific sectors within Blue Economy, including aquaculture,

fisheries, shipbuilding and offshore renewables. The Circular Economy concept

arises in the context of plastic pollution whereas Environmental Economy

concepts are associated with cultural values and restoration of marine

ecosystems. The analysis of the Blue School PT program revealed that around

20% of the activities offered consider Blue Economy related topics. Within these

topics, careers is the most covered issue, followed by circular economy and

aquaculture. Fishing, fish consumption, biotechnology, economy and research

are other issues covered. Emergent Blue Economy sectors, such as energy,

robotics, and tourism, received less attention.

Discussion: This review underscores the need for greater integration of

economic concepts within Ocean Literacy initiatives and illustrates the variety

of economic issues that can be addressed to further promote the sustainable use

of ocean resources. It also highlights that expanding research and educational

efforts to the economic and societal dimensions of the ocean are crucial for

achieving comprehensive Ocean Literacy, more aligned with the actual holistic

concept of Ocean Literacy.
KEYWORDS

circular economy, marine policy, marine education, maritime industry, sustainability,
environmental economics, blue schools
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1 Introduction

The ocean plays crucial roles in climate regulation, sustaining a

vast biodiversity and providing resources and many benefits that

contribute to human welfare (Costanza et al., 1997). Despite its

universal significance, it was only in the last decade that initiatives

have globally increased to promote society understanding of marine

ecosystems and how human interactions with the ocean exert

multiple anthropogenic pressures. This understanding, as

proclaimed by the UN Decade of Ocean Science for Sustainable

Development (2021-2030) (the “Ocean Decade”), is crucial to

enable responsible behaviours, support informed decision-

making, and foster global cooperation and engagement in ocean

conservation, management and restoration efforts – aimed at

restoring degraded ecosystems to reverse biodiversity loss and

address climate change (European Parliament and the Council of

the European Union, 2024; UNESCO-IOC, 2021). In particular, it

aligns with the Sustainable Development Goal 141 of the Agenda

2030, specifically Target 14.C, which calls for the conservation and

sustainable use of oceans and their resources to be enhanced

through the implementation of international law, as set out in the

United Nations Convention on the Law of the Sea (UNCLOS),

agreed to in 1982 and entered into force in 1994. This provides a

legal framework for ocean governance, a commitment reaffirmed in

The Future We Want (par. 158), in 20122, the outcome document

from the United Nations Conference on Sustainable Development.

Numerous, established and emerging, economic activities depend

on the ocean, yet they pose significant economic and societal

challenges. It is, therefore, crucial not only to promote

technological advancements and create regulatory frameworks but

also to equip stakeholders such as policy-makers, authorities and

citizens with the tools needed for sustainable economic practices

(Hemer et al., 2018). The growing economic importance of the

oceans has been widely recognised in international reports. The

OECD (Organization for Economic co-operation and

Development), for example, has emphasised the significant

potential of ocean-based industries to contribute to global

economic growth. The organisation estimates that, by 2030, the

ocean economy could double its contribution to global value added

and employment (OECD, 2016). More recent projections, extending

to 2050, emphasise the need for integrated policy approaches to

ensure this growth remains sustainable and inclusive (OECD, 2025).

Global events such as the World Ocean Summit (https://

www.unesco.org/en/articles/12th-annual-world-ocean-summit-

expo) and initiatives like the World Bank’s PROBLUE programme

(https://www.worldbank.org/en/programs/problue) reinforce the

urgent need to align ocean-related economic development with

environmental sustainability and social equity. These perspectives

emphasise the importance of fostering ocean literacy, particularly in

economic terms, to empower stakeholders, such as policymakers,

institutions and citizens to make informed decisions that support
1 https://sdgs.un.org/goals/goal14#targets_and_indicators.

2 https://sustainabledevelopment.un.org/futurewewant.html.
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the sustainable use of marine resources. Ocean Literacy refers to

people´s understanding of the ocean’s influence on them and their

influence on the ocean. It includes knowing fundamental concepts

about the ocean, being able to communicate them in a meaningful

way, and making informed decisions about the ocean and its

resources (Cava et al., 2005). Furthermore, Ocean Literacy serves

as a framework for exploring ocean issues through diverse

knowledge disciplines, recognizing local, regional and global

perspectives, and applying decision-making processes to address

complex challenges that affect individual, community, and global

well-being (Santoro et al., 2017). Ocean Literacy plays a role in

addressing these challenges through different actions, as

demonstrated by its integration into several international and

policy frameworks such as the Ocean Decade (UNESCO-IOC,

2021), the Venice Declaration for Ocean Literacy in Action

(UNESCO, 2024) and the Ocean Decade Vision 2030 White

Paper Challenge 10 - Restoring Society’s Relationship with the

Ocean (Glithero et al., 2024). Recently, Ocean Literacy has evolved

to a more holistic approach including multiple dimensions, such as

knowledge, communication, behaviour, awareness, attitudes,

activism, emotional connection, access and experience, adaptive

capacity, and trust and transparency (McKinley et al., 2023). These

dimensions reflect a broader and deeper understanding of the

ocean, emphasizing not just knowledge but also engagement and

responsibility in relation to ocean sustainability.

Recent Ocean Literacy literature revisions have shown that

scientific knowledge of the ocean, especially in an educational

context, has been the unique dimension explored and evaluated

(Cavas et al., 2023; Paredes-Coral et al., 2021; Shellock et al., 2024).

This approach is valid to promote, engage and increase the society’s

knowledge on the ocean ecosystem and its biological, chemical and

physical functions and characteristics., However, it poses a

challenge in fostering a holistic understanding of the social,

cultural, and economic dimensions of human-ocean interactions.

This perspective is essential for promoting sustainable practices in

the related different economic sectors as well as addressing the

complex challenges of ocean management and resource use

(McKinley et al., 2023).

According to the European Commission, “the blue economy

encompasses all sectoral and cross-sectoral economic activities

related to the oceans, seas and coasts”. “It includes emerging

economic sectors, but also economic values based on natural

capital and non-market goods and services through the

conservation of marine habitats and ecosystem services”

(European Commission, 2021). Blue Economy encompasses a

diverse range of economic sectors such as fisheries, aquaculture,

maritime transport, and tourism, as well as expanding and

emerging fields, like biotechnology and ocean renewable energies

(European Commission, 2024). Sustainable Blue Economy is closely

tied to concepts like circular economy, bioeconomy, and

env i ronmenta l economics , which toge ther ensure a

comprehensive approach to address economic growth with

environmentally responsible action (Barañano et al., 2021). By

aligning the Blue Economy with circular economy principles,

resource efficiency is maximized, and waste is minimized,
frontiersin.org
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reducing the environmental impact of ocean-based activities (Bellei

et al., 2023). The Blue Economy is also closely linked to the

Bioeconomy, as it focuses on the sustainable harvesting and

processing of biological resources, including those from the

ocean. This approach aims to produce novel bio-based products

such as food, materials and energy, often with the incorporation of

biotechnology and biomanufacturing, to enhance the efficiency and

sustainability of marine-based production (Barañano et al., 2021).

Both these concepts, bioeconomy and circular economy are often

aligned; for example, fish by-products can be used in animal feed or

as a source of compounds for pharmaceutics (Vieira et al., 2023).

Environmental economics play a crucial role by providing a

framework for valuing marine natural capital and incorporating

the costs of environmental impact into decision-making (Barañano

et al., 2021). For instance, the design of Marine Protected Areas

(MPAs) can include the valuation of ecosystem services of a given

area and examines the costs and benefits of different environmental

practices. This analysis further supports sustainable development

policies and strategies, ensuring that MPAs contribute to both

environmental sustainability and economic well-being (Barbier,

2012; Davis et al., 2019). The integration of these frameworks can

help address the interconnected challenges of ocean resource

management, economic development, and conservation (Figure 1).

These concepts foster interdisciplinary collaboration in ocean-

related arenas and across several disciplines, such as marine science,

education, social sciences, and economics.

Recognizing the potential of Ocean Literacy to drive a societal

paradigm shift towards sustainable economic practices, this research

aims to 1) characterize the academic landscape by examining the

integration of economic concepts - particularly those related to the

Blue Economy - within the Ocean Literacy framework; and 2) to

evaluate the implementation of Blue Economy concepts in

educational practice. This second objective stems from recent

literature data, which indicates that Ocean Literacy studies mainly

concentrate on educational contexts, with limited attention to their

integration into broader societal frameworks like the Blue Economy.

For the first objective, a systematic review of bibliographic

databases was conducted to: a) identify key characteristics of

Ocean Literacy and Blue Economy research, including growth

trends, leading countries, and publication outlets; and b) explore
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how studies linking Ocean Literacy and the Blue Economy are

structured across thematic areas such as the circular economy,

environmental economics, and socio-economic contexts, as well as

how these topics are addressed in Ocean Literacy research.

To complement the systematic review and capture how Ocean

Literacy is implemented, this study also examined the Portuguese

Blue School programme (Escola Azul, official website: https://

escolaazul.pt). The programme was chosen due to its longevity

and wide school adherence, extensive online information,

collaborations and partnerships, including with governmental

agencies, NGOs and private sector. By analysing the types of

activities and resources offered by diverse stakeholders in this

initiative, the study gains insight into how Blue Economy

principles are translated into concrete educational actions.

Together, the systematic literature review and the analysis of the

Escola Azul programme provide a comprehensive picture of both

theoretical and practical approaches to integrating Blue Economy

principles into Ocean Literacy.

. Both approaches supported the actionable recommendations

put forward for researchers, educators, and policymakers to

strengthen the connection between Ocean Literacy and the Blue

Economy to gain a more comprehensive understanding of the

holistic relationship between the economy, societal and cultural

aspects and ocean sustainability.
2 Material and methods

2.1 Literature search and analysis

A literature search was conducted in Scopus (https://

www.scopus.com/), Web of Science (https://www.webofscience.

com/) and Open Alex (https://openalex.org/) databases to analyse

the available scientific information related to publications

addressing Ocean Literacy and Blue Economy, based on PRISMA

guidelines (Page et al., 2021).

To analyse Ocean Literacy as a concept a search was conducted

in June 2024 using the keywords “ocean”, “literacy” “literate” and

“economy”. These terms were applied in the title, abstract and

keywords without restricting the publication year, to capture overall
FIGURE 1

Connections of the Blue Economy with other economic concepts.
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publication trends in these topics (Table 1). The use of the keyword

“economy” allowed the retrieval of documents related to Blue

Economy and associated topics, such as circular economy and

environmental economy (Barañano et al., 2021).

The total search yielded 328 publications. Publications retrieved

were merged and duplicates were removed. Next, each publication

was screened based on its title and abstract and only those studies

fitting the research’s inclusion criteria were extracted (Figure 2).

The selected articles were then subjected to a full-text analysis to

ensure they met the inclusion criteria, which focused on studies on

Ocean Literacy that addressed economic topics. Documents that

mentioned “economy” only in the introduction or those focusing

solely on economic impacts were excluded. Journal articles, reviews,

conference papers and book chapters, written in English, were

included and inaccessible articles were excluded from the study.
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The process resulted in the selection of 25 articles (Figure 2;

Supplementary Material S1).

The analysis examined growth indicators, such as the annual

number of publications and the countries of origin for these

publications, by attributing each publication to its respective

author’s country. Furthermore, the study examined the journals

in which these publications were featured. Subsequentially, specific

content of publications was analysed, including: a) methods

employed in the study, b) the study type carried out in the

publications and c) which economic topics were addressed. The

identification of the study type associated with each publication

(e.g., whether it was educational material or an engagement activity)

was based on the framework established by Shellock et al. (2024).

This framework categorizes study types into intervention categories,

such as education and learning, engagement and connection,

training and development, among others. To identify the

economic topics in the publications, each publication was

analysed for information linking Ocean Literacy to economic

aspects, specifically blue economy, circular economy and

environmental economics. Relevant information from the results,

discussion, and/or conclusions was extracted, and the publication

was assigned to the corresponding economic concept. Within the

Blue Economy, publications that addressed the topic broadly were

categorized under “Blue Economy,” while those focusing on a

specific sector were assigned to that sector.
TABLE 1 Keywords combinations and documents retrieved.

Query
Documents
retrieved

[(“ocean literacy”) OR (“ocean literate”) OR (ocean AND
literacy)] AND (economy*)

Scopus: 84
WoS: 74

[(ocean literacy) OR (“ocean literacy”) OR (“ocean literate”)
OR (ocean AND literacy)] AND (economy OR economic
OR economies)

OpenAlex: 170
FIGURE 2

PRISMA flow diagram for the systematic review.
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2.2 Selection and analysis of an
educational programme

In addition to the publications ‘analysis, the Portuguese pioneer

Ocean Literacy educational Blue School PT programme was

selected to capture the work developed in Ocean Literacy and

Blue Economy in an educational setting, outside the academic

research domains. The Portuguese “Blue School” programme, is a

national Ocean Literacy educational initiative and one of the first

formal Ocean Literacy programmes worldwide (Costa and Faria,

2025). This programme certified schools that explore ocean issues

integrated into their curriculum. Furthermore, this concept/model

has inspired similar initiatives at the European (EU Blue Schools

Network) and Atlantic level (All-Atlantic Blue Schools Network),

and recently the Blue School Global Network coordinated by IOC-

UNESCO (https://oceanliteracy.unesco.org/projects/blue-schools-

global-network). The programme support schools that fulfil the

Blue School criteria: a Blue School will explore ocean issues, across

different disciplines of knowledge and encourage students of

different ages to act, intervene and decide conscientiously,

selecting Ocean ambassadors; it interacts with a network of

partners, involves the local community and communicates its

actions. This initiative creates a community that brings together

schools, the private sector, municipalities, NGOs, universities and

other organisations connected to the sea, who provide

multidisciplinary marine education activities.

The educational offer is divided into activities and resources,

developed in collaboration with the network of partners (official

website: https://escolaazul.pt). Activities, which are developed for

the participating schools, are organized in a structured repository,

with functionalities of search and filter by partner, geographical

location, level/cycle of education and type. The resources are

divided into 7 categories, and each category opens a list of

associated resources (e.g. educational videos, documents such as

pedagogical guides and interactive materials such as games).

To understand the programme’s coverage on ocean-related

economy topics, a search of its educational activities was

conducted in June 2024. This search involved an assessment of

the official website (https://escolaazul.pt), particularly the structured

repository where activities are categorized and which can be filtered

by various criteria, including partner organizations, geographical

location, educational level, and category/type. The categories/types

of activities offered by the Blue School programme were analysed to

identify those falling under economy-related topics.

Each activity was screened based on its title and description to

assess its relevance to economic topics within the Blue Economy

and the ones aligned with these criteria were considered for this

purpose. Activities that were already explicitly categorized under

ocean economy topics, such as those related to maritime careers,

were retained under their designated classifications. Other activities

classified under broader categories were also reviewed to determine

their specific focus. For example, activities within the category

“Fisheries,” were analysed to distinguish between activities

addressing fisheries as an economic sector—such as those

discussing fishing industries, trade, or sustainable fisheries
Frontiers in Marine Science 05
management— from those focusing on fisheries in the context of

marine biodiversity or ecosystem conservation. In addition, the

total number of activities provided by the programme was then

assessed, providing a quantitative overview of the proportion of

activities specifically addressing economy topics in relation to the

overall number of available activities. An analysis of the entities

involved in each selected activity was subsequentially conducted,

creating a preliminary dataset on the types of entities and

collaborations engaged in delivering specific Ocean Literacy

thematic content.

Regarding resources, as this area is not catalogued with

metadata, and this study does not aim to carry out a content

analysis of the resources listed, a general descriptive approach of

what is available on the site was chosen, given its usefulness for the

Blue School community. The title of the resource, a short

description (when available), the organisation/partner providing

the resource, the format of the resource and the level of education

for which it is intended were used to this end. The presence of words

in the title or in the description that could be associated with Blue

Economy -related content was also considered.
3 Results and discussion

3.1 Growing body of Ocean Literacy
research focused on Blue Economy

The literature search yielded a diverse body of publications

addressing the intersection of Ocean Literacy and the Blue

Economy, providing insights into prevailing research trends,

thematic focus areas, and gaps in the existing scientific literature.

Our study identified a total of 206 potential publications, of which

only 25 publications engaged directly with economic topics. This

represents a substantial increase from the previously reported

number Paredes-Coral et al. (2021) who identified only 8

publications specifically focusing on the Blue Economy. Our

results therefore represent a 312% increase in the number of

publications addressing both ocean literacy and economic themes,

highlighting growing academic interest in the intersection of these

areas. Notably, many of the 25 publications were released after that

earlier study, which may partly explain the observed increase. The

research contributions span different countries, with Portugal

leading the count with 3 publications. Other European and non-

European countries are less represented (18 in total) (Figure 3A).

When compared to the 181 peer-reviewed Ocean literacy

publications synthesized by Shellock et al. (2024), this suggests

that approximately 13.8% of the peer-reviewed OL literature

addresses economic dimensions, highlighting the relatively limited

attention this intersection has received within the broader Ocean

Literacy field.

In a similar mode to the bibliometric analysis conducted by

Paredes-Coral et al. (2021) on Ocean Literacy, who assess major

thematic areas of research and coupling of Ocean Literacy and Blue

Economy, the present study enhances this methodology. While

Paredes-Coral et al. (2021) identified that these publications focused
frontiersin.org
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on workforce development, training, and specific industrial sectors

such as shipbuilding, offshore renewables, coastal tourism,

desalination, fisheries, and seafood production, this research

broadens the scope to include, not only, various economic

sectors, but also, overarching economic concepts. This approach

provides a more comprehensive understanding of the relationship

between Ocean Literacy and economic frameworks and provides

guided insight into specific economic concepts within the Ocean

Literacy framework research fields and contents. Despite these

growing global efforts, the integration of economy topics within

the context of Ocean Literacy is still limited. Nevertheless, research

on Ocean Literacy is gaining recognition in the scientific literature,

producing diverse, multi and interdisciplinary assessments, such as

the evaluation of an educational programme (Costa et al., 2021),
Frontiers in Marine Science 06
strategies to boost Ocean Literacy (Boaventura et al., 2021) and

examination of public perceptions of ocean topics (Jefferson et al.,

2021). There is also growing research on marine citizenship

(Buchan et al., 2023), expansion of the dimensions of Ocean

Literacy (McKinley et al., 2023) and Ocean Literacy in policy

making (Paredes-Coral et al., 2021).

The analysis of journals publishing this content reveals a high

number of studies in Marine Policy and Frontiers in Marine Science

journals, each with five articles. Both journals are ranked in Q1 and

focus on interdisciplinary research at the intersection of policy,

management, and marine sciences, key to both Ocean Literacy and

the Blue Economy (Figure 3D).

While the first scientific publication on Ocean Literacy backs to

2005 (Cavas et al., 2005), the first Ocean Literacy publication
frontiersin.or
FIGURE 3

Overview of Ocean Literacy and Blue Economy association. (A) Geographical distribution of publications; (B) Distribution of publications by year;
(C) Methodologies used in the publications; (D) Distribution of publications by journal (top 3).
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addressing blue economy is from 2014 (Hynes et al., 2014). Since

then, a gradual increase in research activity was found (Figure 3B)

with 25 publications to date identified in this study. In fact, Ocean

Literacy Research and Blue Economy was identified as a priority

area to advance the UN Ocean Decade (McRuer et al., 2024).

According to the authors, this disconnection should be reduced,

as Sustainable Blue Economy development may prioritize economic

growth, potentially neglecting social and environmental impacts

derived from these activities. The authors argue that improving

Ocean Literacy among a wide range of stakeholders—including

local communities, policymakers, and private sector—is essential to

ensure that the benefits of Sustainable Blue Economy initiatives are

shared equitably, and all interested parties participate in the

decision-making process.

The variety of methods to connect Ocean Literacy and Blue

Economy found in the literature are shown in Figure 3C. Surveys

primarily targeting teachers or students, along with content

analysis, are the most common methods and are mainly focused

on assessing scientific knowledge, and baseline understanding of

ocean-related topics. This knowledge typically includes themes such

as marine life, marine litter, and ocean-related careers (e.g. Ahmad-

Kamil et al., 2022; Paredes-Coral et al., 2022). However, the growing

presence of case studies, interviews, and expert consultations (e.g.,

problem-solving exercises, opinion-based assessments) points to an

increasing emphasis on advancing Ocean Literacy initiatives to

move beyond educational knowledge and engage with broader

social and practical dimensions.

The main types of intervention - Education and Learning,

Engagement and connection, Training and development, and

Institutional/Organization policy (Table 2) illustrates the interplay

between education, engagement, professional development, and

policy-making across different sectors in Ocean Literacy and

Blue Economy.
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3.1.1 Economy related topics coverage in Ocean
Literacy scientific research

The coverage of economy-related topics in Ocean Literacy

scientific research was analysed by examining publications that

address the economic dimension of the ocean and categorizing

them by specific economy topics (Figure 4A). Blue Economy had

the highest number of references in publications (12), with

additional publications also addressing specific Blue Economy

sectors (6). Circular economy had the fewest reference in these

publications (3), while Environmental economics was represented

by 4 publications.

Considering methodological approaches per type of economic

concept, Educational and learning interventions had the highest

number of publications across all economic concepts analysed,

showing a strong emphasis on education and learning (Table 2).

The publications addressing specific sectors of the Blue Economy,

emphasize training and development, suggesting a stronger focus

on skill development and workforce improvement. The Circular

economy concept has contributions in Education and learning,

Research method and Policy initiatives. The Environmental

economy dimension shows the highest emphasis on engagement

and connection, reflecting a focus on community-building,

collaboration, or public engagement related to environmental

goals. These results point towards selected preferences of

methodological approaches for each analysed economic concept,

suggesting a lack of integration that may impact learning outputs

across the whole dimensions of Blue Economy. The level of interest

or involvement of different groups (Schools/teachers, Policy-

makers, Society, Professionals, and Stakeholders in general) in the

four economic and environmental concepts studied in the analysed

publications, shows that Blue Economy and its sectors are relevant

for all society sectors while Circular Economy has a more modest

engagement, suggesting that this is an area of interest but not yet a

major focus across all groups. Finally, stakeholders in general are

mainly engaged in Environmental Economics, likely due to

management interests (Figure 4B).
3.1.1.1 Blue Economy

When analysing the relevant Blue Economy keywords in the

scientific publications, Blue Economy emerged as the dominant

keyword. The word cloud in Figure 5A highlights short key

concepts such as ‘ocean literacy, ‘sustainable development goals’,

ocean decade” and “marine environment” reflecting a broader

environmental and economic focus on these publications. This is in

line with current frameworks proposed by others for Ocean Literacy.

Penca et al. (2024) emphasize Ocean Literacy has a foundational

element for developing the competencies required by researchers and

practitioners. to contribute to sustainable development practices

within the Blue Economy.Similarly, Paredes-Coral et al. (2021)

highlights the need of spreading ocean literacy within the Blue

Economy stakeholders by fostering cooperation across institutions,

disciplines, marine education networks and the industry. Improving

Ocean Literacy among youth was also emphasized as essential for

fostering stewardship and promoting a sustainable Blue Economy,

particularly by enhancing their involvement in marine spatial
TABLE 2 Types of intervention found in scientific publications
concerning ocean literacy and blue economy.

Category Description Examples

Education and
learning (n=8)

Activities/interventions involved in
formal and non-formal education

Experiments in
laboratories
Surveys

Engagement and
connection (n=6)

Studies Engaging or connecting with
individuals, groups,
organisations, sectors

Collaboration
Engagement
Marine
stewardship
Decision making
Values

Training and
development
(n=6)

Training and development programs
and activities

Teacher
development
Capacity building
Professional
development

Institutional/
Organization
policy (n=4)

Studies analysing or proposing
practices in the corporate and
governance sector

Policy
recommendations

Research (n=2)
Creation of baseline knowledge and
understanding the current landscape

Mapping; review
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planning (Devenport et al., 2021). In adults, the understanding of

community perceptions of the ocean, including how different age

groups perceive the ocean’s economic benefits, has been suggested as

an approach to design tailored policies for coastal management

(Nahuelhual et al., 2024).

Findings from consultation studies with education stakeholders

revealed that the lack of awareness in Blue Economy concepts, such

as maritime career opportunities, was considered a barrier that

inhibit teaching among educators (Fauville et al., 2018). Similarly,

the link between Blue Economy and climate change was also found,

with the indication that educational interventions to enhance and

provide accurate teachers’ knowledge of climate change and the

Ocean-Climate Nexus are crucial for a transition to the Blue

Economy (Anyanwu, 2019).
Frontiers in Marine Science 08
3.1.1.2 Sectors in Blue Economy

When looking for the link between Ocean Literacy and specific

sectors of the Blue Economy, publications were found for

aquaculture, fisheries, shipbuilding and offshore renewables

specific sectors. The word cloud obtained from these publications

shows a focus on Blue economy, suggesting that research and

predominantly centred around industry-specific contributions to

the Blue Economy, with less emphasis on broader environmental or

social dimensions (Figure 5B). These works aimed to foster

sustainable fish consumption and the social acceptance of

aquaculture through formal educational initiatives (Correia et al.,

2019; Silva et al., 2024). Additionally, some publications suggest

efforts to develop synergies between Ocean Literacy, training and

capacity building across various stakeholder groups to enhance
FIGURE 4

(A) Ocean Literacy publications categorized by economic concept and (B) by society stakeholder. Icons in panel (A) were generated using the AI tool
ChatGPT 4.0 and subsequently edited by the authors. Icons in (A) were generated using the AI tool ChatGPT 4.0 and subsequently edited by the
authors.
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their understanding and implementation of sustainable practices

(Bastardie et al., 2022; Fernández Otero et al., 2019). Therefore,

these publications highlight that Ocean Literacy is extending

beyond traditional educational settings and is reaching a broader

audience that includes industrial professionals, policymakers and

community stakeholders.

On the corporate front, this study found a publication

highlighting how business awareness and voluntary actions are

critical for engaging companies in ocean sustainability (Sardá

et al., 2023). However, unlocking organizational activation for

sustainable practices is more complex than simply raising

awareness and internal Ocean Literacy enhancement should be a

requirement and a driver to establish voluntary action strategies

towards marine preservation, mitigation of pressures and

restoration of negative effects (Sardá et al., 2023). By investing in

educational initiatives that focus on ocean sustainability, companies

can empower their employees to take proactive steps in their roles,

whether through innovative product development, sustainable

supply chain management, or community engagement efforts

(de Oliveira et al., 2023).
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3.1.1.3 Circular Economy

The analysis of the publications addressing circular economy

concepts and their intersection within Ocean Literacy and the Blue

Economy, revealed limited attention to circular economy topic, with

only 3 publications identified. The word cloud obtained from these

illustrates a weak linkage between the Blue Economy and Circular

Economy concepts within the studied literature, suggesting that

resource reuse and waste reduction are not yet widely integrated

into ocean literacy discussions (Figure 5C) and research. The

publications revealed that Ocean Literacy initiatives have focused

on addressing plastic pollution, which is a critical component of the

circular economy (Ahmad-Kamil et al., 2022). However, there is a

gap in environmental policy, technology and innovation topics to

address marine litter (Ahmad-Kamil et al., 2022) as well as other

aspects of the circular economy concept applied within Blue

Economy. As indicated by several authors, actions and activities

such as technology and innovation to address marine litter should

be introduced in teacher training, to equip educators with the tools

to engage youth in technological and innovative solution to waste

management (Ahmad-Kamil et al., 2022; Almeida et al., 2024;
FIGURE 5

Keywords associated with Ocean Literacy publications categorized in Blue Economy (A), Blue economy sectors (B), Circular Economy (C) and
Environmental economics dimensions (D).
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Nguyen, 2023). This result highlights that approaches as the ones

suggested by these authors will prepare students to understand the

connections between marine ecosystems, human activities and the

search for sustainable economic practices.

3.1.1.4 Environmental economics

Concerning the link between Environmental Economics and

Ocean Literacy research, the resulting word cloud for

Environmental Economics highlights key themes such as “ocean

literacy,” “willingness to pay,” “ecosystem restoration,” and

“contingent valuation method,” emphasizing a targeted focus on

both market value and non-market value economic valorisation of

marine ecosystems, as well as, socio-ecological interactions, and

public engagement in conservation and restoration efforts

(Figure 5D). The connect ion of Ocean Literacy and

environmental economics is demonstrated in publications

associated to nautical sports (Zunino et al., 2020) and ocean

conservation and protection (Uehara et al., 2020). The findings of

these studies revealed that increased ecological knowledge, fostered

through Ocean Literacy, is associated with a higher perceived

cultural and relational value of marine ecosystems, demonstrating

that informed individuals are more likely to support conservation

efforts and recognize the economic importance of maintaining

healthy marine environments (Armstrong et al., 2022; Uehara

et al., 2020; Zunino et al., 2020). Moreover, enhanced awareness

positively influences their economic decisions about sustainability

topics (Schleich and Alsheimer, 2024). In fact, Barracosa et al.

(2019) suggested the incorporation of ecosystem services concepts

into educational frameworks, suggesting several strategies such as

capacity building for teachers, project-based learning and

collaboration between educators and scientists to create specific

educational programmes. In this context, the importance of

ecosystem valuation, which requires citizen involvement for better

decision-making, and a willingness to pay for ecosystem services

should be encouraged. For instance, teacher training on marine

ecosystem goods and services, their valuation and associated

methodologies will enable students to practice and evaluate the

trade-offs involved in different marine-related activities. Simulation

games could be used as a tool to facilitate this learning process

(Costanza et al., 2014). This bottom-up approach will prepare

students to participate in governance processes, develop new

technologies, policies and business models that support

sustainable development and face the challenges of the

Blue Economy.
3.2 The case study of the Portuguese Blue
School

Portugal’s strategic interest in the ocean is underscored by its

extensive coastline of approximately 2,500 km² and one of the

largest Exclusive Economic Zones (EEZ) in Europe, covering over

1.7 million km² and with a current process of extension of its

continental shelf (Portuguese Task Group for the Extension of the

Continental Shelf, 2017). Recognizing the ocean’s significance,
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Portugal has been putting the ocean at the heart of its policy

agenda and is now on its third National Ocean Strategy. In 2021

it presented its current National Ocean Strategy 2021-2030,

supported by a comprehensive action plan (DGPM - Directorate

General for Maritime Policy, 2023). This initiative defines the

current status of Ocean activities in Portugal and lays out the

predicted actions and focus areas for the next years, where Ocean

Literacy is part of this group of priority areas, underscoring

Portugal’s commitment to fostering a well-informed society that

values ocean resources and promotes sustainable economic

practices linked to maritime activities.

Portugal has also played a pioneering role in adapting Ocean

Literacy principles to its Atlantic context. In 2011, Ciência Viva led

efforts to translate and align Ocean Literacy concepts with national

science and geography curricula, marking a significant step toward

integrating Ocean Literacy into formal education without changing

the curriculum structure. However, it was only in 2017 that the Blue

School Program was launched as a pilot initiative, following

proposals developed within European marine education forums.

Backed by the Ministry of the Sea, the program formalized a

national approach to Ocean Literacy, and quickly expanded, with

the first national meeting held in 2018 and the Blue School Day

initiative launched in 2020 (Costa et al., 2021). The Blue School PT

program is now embedded within a broader framework that

supports Ocean Literacy through structured educational criteria,

stakeholder collaboration, and community engagement.

3.2.1 Portuguese Blue School website - activities
This study delved deeper into this pioneer program to explore if,

and how, it is promoting general and/or specific content in Ocean

Literacy connected to Blue Economy. A search conducted within

the educational activities offer of this programme showed that the

activities are categorized within 14 categories/types of activities

(Figure 6), comprising approximately 400 activities offered by

46 entities.

Of the offered activities in the program a surprising number are

related to Blue Economy, representing a coverage of nearly 20%

(Figure 7A-1). Among these entities the majority are Universities

(26%) and Public sector entities/services (19%), followed closely by

private sector and NGOs (14% and 9% respectively) (Figure 7B).

The distribution of partners in the Blue School network differs

from those involved specifically in Blue Economy activities.

According to Costa et al. (2021), private sector companies

represent the largest portion of the Blue School network,

comprising 34% of the organizations. Non-profit associations

follow at 19%, and public entities make up 14%. In contrast,

universities and research centres represent only 8% of the

network. However, comparing the entities involved in the overall

program to those specifically delivering Blue Economy activities,

universities play a much more prominent role in delivering

activities, despite their smaller representation in the network. This

difference may be explained by the fact that universities may

incorporate economic concepts into their range of offerings. In

contrast, companies -though more numerous overall - may focus

more on providing activities related to ecological/environmental
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aspects rather than address economic dimensions of the Blue

Economy. Figure 7A shows the diversity of economic concepts

covered by these activities. Amongst there, professions (46%) is the

most covered concept in the activities offered, suggesting a strong

focus on job (and therefore economy) opportunities related to the

ocean, followed by concepts like the circular economy (10%), or

sectorial concepts with Blue Economy like aquaculture (7.5%).

Fishing (6%), fish and consumption (5%) and biotechnology (5%)

are other sectors covered, followed by research and algae (4% each)

and energy, robotics, desalination, tourism, technology and

maritime culture and naval construction (1% each). Despite

representing a diverse and rich set of Blue Economy concepts and

sectorial activities, the topics receiving more limited attention may

reflect emergent areas of interest that are not yet fully developed

within ocean sciences and industries.

3.2.2 Portuguese Blue School website -
resources

In addition to the activities area, the Blue School website has an

area of digital educational resources. This ‘Resources’ area is divided

into six sections (videos, preschool, 6–10 years old, 10–12 years old,

12–15 years old, 15–18 years old and Ocean Library). Each section

opens a new page with a list of resources. Section ‘Videos’ present 84

videos divided into educational videos (31), documentaries (14),

ocean literacy (11), ROV luso (10), Ocean expeditions (8), Ocean

careers (6) and History (4). These are provided by 34 entities, from

YouTube channels. The main providers are the Portuguese Task

Group for the Extension of the Continental Shelf (EMEPC) (12
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videos), Blue School (11) and the United Nations Educational,

Scientific and Cultural Organization (8). Section ‘Ocean Library’

features a collection of 164 youth-oriented books, including tales

and children’s stories about the sea, listing only the title and author

without categorization by educational level.

In these two sections (Videos and Ocean Library), the link to Blue

Economy themes was not analysed due to lack of descriptive

information. The other five sections (preschool, 6–10 years old, 10–

12 years old, 12–15 years old, 15–18 years old), corresponding to

different educational levels in Portugal, were screened for Blue

Economy related content. Table 3 provides an overview of the

distribution of educational resources related to Blue Economy

themes available on the BlueSchool website, segmented by school age.

Table 3 highlights the number of resources, the number of

partners/providers, the diversity of themes and evolution over

different educational levels. The number of resources increases

with age up to 12–15 group (90 resources), followed by 10–12

group (82) and then declines in the 15–18 group (53). This aligns

with partners/entities involvement, that also varies across age

groups, ranging from 12 in pre-school to 32 in the 12–15 age

group. The entities offering more resources on the website are Blue

School, “Estudo em Casa” and EMEPC. However, a wide range of

organisations from the private sector, Colabs (Collaborative

Laboratories), Research Centres and Public services are also

represented, such as Águas do Tejo Atlântico, Ciência Viva,

MARE - Marine and Environmental Sciences Centre, CESAM -

Centre for Environmental and Marine Studies, B2E Colab or

Lisbon Zoo.
FIGURE 6

Categories/types of activities offered by the Blue School programme. Note: each activity can have more than one category/type. The categories “at
school” and “outside the school” are included to reflect the original classification used in the programme and are visually distinguished by a grey bar
colour to distinguish them from the thematic categories (blue bar colour).
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Also, a gradual progression is observed in the diversity and

complexity of Blue Economy themes across educational levels. In

Pre-school, Blue Economy is minimally represented, with only one

resource addressing the topic of ‘sea careers’, while older age groups

have access to resources exploring increasing complex topics such

as circular economy, aquaculture and energy. From the ages 10-12,

resources present more advanced concepts including SWOT

analysis, poverty reduction, mineral exploitation and cosmetics

and pharmaceutical industries. Regarding the types of resources,

the lists contain links to repositories or activity pages, teacher

guides, webinars, e-books, videos, games, interactive tools,
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podcasts and participatory projects. The more prevalent are

teacher guides, with activities planned for each level of teaching.

The resources are not restricted to one level of education. They are

repeated between teaching cycles as long as the resource remains

interesting for the age group. On the other hand, there is also

content specific to a single teaching level.

Many resources have general descriptions, particularly those that

link to content repositories or external activity pages, such as ‘Here you

can find different resources, materials, tools and good practices about

the Ocean and much more’. In these cases, it was not possible to verify

the inclusion of Blue Economy -related resources by title or description.
FIGURE 7

Blue School PT programme coverage of Economic topics. (A) Economic topics covered by the activities offered by the Blue School PT programme;
(A-1) Percentage of activities of the Blue School PT programme covering Economic topics; (B) Types of entities providing Blue Economy related
activities for the programme.
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3.3 Alignment of literature with Blue
School programme activities and resources

The activities and resources provided by the program align with

ocean-related themes selected by participating Blue Schools for

their projects. While it is typical for schools to address multiple

themes, the most chosen topics, listed in order of prominence,

include marine pollution, biodiversity, conservation, sustainability,

water sports, general topics, heritage, climate change, and fishing

(Costa et al., 2021). Notably, Blue Economy topics are not amongst

the ones most frequently pursued by schools. This may be partly

due to the limited integration of economic content within the

national curriculum. In basic education, economic topics are

introduced in geography classes, only in the 9th grade. Although

economics is offered in secondary education, it is restricted to

students who choose a specific academic path, meaning that a

significant portion of students may receive little exposure to

economic concepts. Additionally, fewer secondary schools

participate in the programme, and among those that do, most are

often led by science teachers. Consequently, the activities developed

tend to focus more on scientific and environmental topics over

economic ones.

The analysis of the scientific literature targeting education

further reinforces these findings. The scientific literature included

in this study examines diverse aspects of the blue economy,

including ocean-related careers and valuation (Guest et al., 2015),

ecosystem services (Hynes et al., 2014), and public perceptions of

the ocean economy (Nahuelhual et al., 2024; Paredes-Coral et al.,

2022). Other research highlights specific areas such as fish

consumption (Silva et al., 2024), aquaculture (Correia et al.,

2019), and nature-based solutions within the circular economy

(Almeida et al., 2024). These findings indicate that the Blue

School PT programme aligns broadly with ocean economy

themes addressed in the literature, providing Blue Economy

related activities and resources on the website. Notably, the

literature highlights other areas, particularly nature-based

solutions, which are gaining traction in sustainability discussions,
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and these could be further explored in Ocean Literacy programs like

the Blue Schools one. Expanding the integration of Blue Economy

concepts in educational curricula could further bridge the gap

between Ocean Literacy and sustainable economic development,

fostering greater awareness and engagement with ocean-related

careers and industries.

The resources section of the Blue School website is very

complete and varied, but it could benefit from being organised

into a structured content repository. Resources could be

systematically catalogued and classified with metadata such as

title, author, date, language, description, keywords, media format,

and educational level. This could help to identify each resource,

describe its content, link it to similar materials, differentiate it from

others, and facilitate searchability and content filtering. Also, with a

search engine users could locate resources by entering relevant

keywords, improving the overall usability and accessibility of the

platform for the Blue School community. Adopting widely accepted

metadata standards would also ensure interoperability with other

repositories, allowing resources to be shared and integrated across

platforms, contributing more effectively to ocean literacy.
4 Recommendations to research
and policy

4.1 Expanding Ocean Literacy research and
education efforts in Blue Economy

Ocean Literacy has gained renewed attention in recent years,

particularly in the United Nations’ “Ocean Decade,” highlighting

the importance of fostering a deeper societal understanding of the

ocean’s role in sustaining life. Initially grounded in education and

scientific knowledge awareness, Ocean Literacy has evolved into a

multidimensional framework for ocean governance. This evolution

reflects a growing recognition of the need to address cognitive

aspects—such as knowledge and communication—and behavioural
TABLE 3 Resources available on the Blue School website related to Blue Economy.

School
age

Resources
Partners/
providers

Resources related
to blue economy

Blue economy theme

Pre-school 22 12 1 Sea careers

6 to 10 66 27 7
Traditional activities, Circular economy, aquaculture, sustainable management, fish
consumption, energy, transportation, sea professions

10 to 12 82 28 12
Circular economy, Aquaculture, Sustainable management, Consumption, Sea
professions, SWOT analysis, Sustainable development, Poverty reduction

12 to 15 90 32 15

Consumption and fishing, socio-economic consequences, aquaculture, fish prices, Sea
professions, swot analysis, innovative products, sustainable development, tourism, safety,
energy, transportation, circular economy, food, cosmetics and pharmaceuticals
industry, desalination

15 to 18 53 27 16

Overexploitation of fish, Socio-economic consequences, Aquaculture, Fish production
and consumption, Sea Professions, tourism, security, energy, transportation, Innovative
products, Exploitation of mineral resources, Sustainable development, Desalination,
Circular economy, Food, cosmetics and pharmaceuticals industry
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and emotional dimensions, including awareness, activism,

emotional connection, and adaptive capacity (McKinley et al.,

2023). Furthermore, trust, transparency, and equitable access to

ocean-related experiences are critical components for fostering

meaningful public engagement (McKinley et al., 2023). Despite

this progress, Ocean Literacy ‘s integration into governance

strategies often lacks clear pathways for implementation,

particularly in addressing systemic challenges such as inclusivity

and long-term behavioural change. Similarly, the definition of the

Blue Economy is changing, from its original focus on economic

growth to include sustainability principles. Ocean Literacy Research

is emerging alongside these developments, prompting the

establishment of key priorities.

These priorities focus on measuring ocean literacy, the role of

ocean literacy as a policy mechanism, and the alignment of Ocean

Literacy Research with climate change and the blue economy agendas

(McRuer et al., 2024). In this context, recent years have seen a

growing need of approaches – whether through Ocean Literacy

research or as Ocean Literacy practices - that integrate Ocean

Literacy with Blue Economy to develop sustainable approaches to

ocean resource management and economic development. For

instance, in Europe, the MATES project (https://projectmates.eu/)

incorporated Ocean Literacy in educational, professional and

industrial environments, namely the shipbuilding and offshore

renewable energy, to build a workforce equipped to address the

sustainability challenges of their activities. In the tourism sector, the

Coastal Pro project (https://coastalpro.eu/), aims to offer training

and support to develop a framework for next-generation skills in

coastal tourism integrating Ocean Literacy into its training

programmes. Similarly, the Blue Generation (https://

www.bluegeneration.org/) and Next BlueGeneration (https://

nextbluegeneration.eu/) projects aim to attract young people to
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sustainable Blue Economy careers by providing educational tools,

training, and digital resources that raise awareness of opportunities

across key maritime sectors. At the Portuguese national level, The

SeaStainability initiative, launched by Oceanário de Lisboa (https://

oceanario.pt/en/corporate/seastainability/), focuses on promoting

sustainable practices by encouraging businesses and organizations

to adopt environmentally responsible practices in their operations,

particularly in relation to the ocean and marine ecosystems.

At school education level, the European Blue Schools

programme aimed to introduce the Blue Economy to school

education, targeted secondary school students, and support

students to be aware of the Blue Economy, culture and

sustainability of coastal areas (http://www.blue-schools.eu/en/the-

project/). At the Portuguese national level, the project “Educating a

Blue Generation” (https://geracaoazul.org/) is a project developed

by Oceano Azul Foundation and Oceanário de Lisboa in

collaboration with the Portuguese Ministry of Education, that

paves the way to including the ocean in the curriculum of the

first grade of the Portuguese basic education, in which Blue

Economy was also considered.

The research priorities identified by McRuer et al. (2024) provides

several research questions on Ocean Literacy and a Sustainable Blue

Economy. These suggestions are directed towards industry and

communities (Table 4). However, as relatively new areas, the

introduction of these “Blue” economic concepts related to

sustainability in schools remains essential to prepare adult generations

for these issues that require immediate attention. For instance, the

national programme REASE (http://rease.ccmar.ualg.pt/#home)

highlight the importance of Ocean Literacy in fostering a better

understanding of ecosystem services among citizens and educators

in the context of coastal ecosystems, with notable outputs as

mapping blue carbon in Southern Portugal (Barracosa et al., 2019).
TABLE 4 Comparison of research questions related to ocean literacy and a sustainable blue economy priority area from McRuer et al., 2024 and the
current study.

Ocean literacy and a sustainable blue economy

Example topics/questions
(McRuer et al., 2024)

Topics/questions emerging from this study

Alignment of Agendas: How can the ocean literacy and blue economy agendas be
better aligned to support sustainable coastal communities?
Enhancing Community Engagement: How can ocean literacy in communities be
enhanced to ensure that citizens can actively and meaningfully contribute to the
transformation of the blue economy? How ocean literate citizens is considered and
integrated into blue economy decision-making?
Promoting Blue Careers: How can ocean literacy be used as a tool to promote and
attract talent to blue career opportunities or business diversification?
Business Engagement: How can industry and businesses become more “ocean
literate”? How can industry/businesses become more “ocean literate”? How
business communities can be better engaged in ocean issues? How can businesses
be encouraged to understand the importance of ocean literacy as a core
component of their corporate strategy and product or service design?
Supporting Vulnerable Communities: How can ocean literacy research help
vulnerable and marginalized coastal communities seek sustainable livelihood
solutions while integrating protection mechanisms for coastal ecology?

Blue Economy in formal and/or non-formal education: How can the concept of
natural capital be developed at the school education level?
Blue Economy in formal and/or non-formal education: How can the concepts of
bioeconomy and circular economy be developed at the school education level?

School engagement: How can the interest of schools and teachers in the Blue
Economy as a topic for Ocean Literacy projects be increased?
Business Engagement: How corporate awareness and activation strategies to respond
to the challenges of to the challenges of ocean sustainability be assessed?

Enhancing Community Engagement: How can Ocean Literacy help individuals and
communities to understand the policy process of marine management? How can
Ocean Literacy help individuals and communities to face the barriers they face
in engagement?
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4.2 Ocean Literacy in policy frameworks

Several policy frameworks exist globally and regionally to

support and promote public understanding and responsible

actions towards the ocean and its ecosystems. More recently,

Ocean Literacy has been importantly positioned, with growing

recognition, as a societal outcome in the Challenge 10 White

Paper, part of the “Ocean Decade” , reflective of better

understanding of the ocean’s value, strengthen society-ocean

connections, and empower all sectors to ensure a healthy ocean

(Glithero et al., 2024). The Blue Growth Strategy, which aims to

promote sustainable growth in the marine and maritime sectors,

highlights the importance of Ocean Literacy. It emphasizes the need

for increased Ocean Literacy programs and training and the use of

Ocean Literacy to bridge the gap between society, stakeholders,

decision-makers and the ocean (European Commission, 2017).

Alongside green finance, investment, research and innovation,

education and training are central to mainstreaming sustainability

in all EU policies under the European Green Deal. Ocean Literacy

could be vital in this effort, as it helps build a deeper understanding

of the oceans’ key processes and its role in global sustainability,

providing robust scientific understanding of ocean related

biophysiochemical processes and it’s interlinks with humanity

and at the planetary scale, fostering individual’s capacities to

make informed decisions at every level. As the EU aims for a

climate-neutral economy with the promotion of a circular and

bioeconomy, it is crucial that citizens, private sector, and

policymakers understand marine ecosystems, the Blue Economy,

and the links between ocean health and climate change. By

integrating Ocean Literacy into education, training and policy the

EU can encourage the stakeholders, such as individuals,

communities, policy makers and industries to make informed

decisions and be engaged them in the sustainable use of

ocean resources.
5 Conclusion

This study aimed to investigate the current status of scientific

research in Ocean Literacy and its links with Blue Economywhile also

analysing deeper a pioneer Ocean Literacy program – the PT Blue

Schools Program to evaluate, in a real case scenario, if, and how, are

the Blue Economy concepts and related themes being tackled.

To ensure a comprehensive and interdisciplinary review, we

used the term “ocean literacy” to maintain conceptual focus.

However, we acknowledge that this choice may have excluded

relevant publications - particularly those from sectoral or policy-

oriented forums - where related concepts are discussed without

explicitly using the term. While including broader terms such as

“marine education” or “ocean awareness” could have expanded the

results, we intentionally limited our search to “ocean literacy” to
Frontiers in Marine Science 15
avoid over-representing related themes and to preserve the clarity of

the review scope.

The results emphasized that while there have been efforts to

integrate Blue Economy topics and concepts into Ocean Literacy

there is still work to be done across all society levels. In schools,

Ocean Literacy needs to go beyond natural sciences and

environmental aspects and incorporate the socio-economic

aspects of sustainability as part of ocean’s knowledge. This means

that initiatives should not only focus on the basic science and

environmental components knowledge of the Ocean but also

consider the social and economic dimensions of this sphere, such

as equity, community well-being, and economic viability and

impact and how the lens of sustainability can alter the current

development paradigm of the world. By doing so, students will gain

a holistic understanding of sustainability that integrates all aspects

of the Blue Economy and may foster a better future for our Ocean.

When applied to the economic levels of society, industry and

economic sectors activities, this study highlights the need to raise

awareness about Ocean Literacy and its potential for promoting

sustainable practices and shifting current deployment and

detrimental practices within ocean related businesses. However,

awareness alone is not enough; it is also necessary to identify

actionable strategies and concrete training methods to activate

sustainable practices within industries. This could involve, for

example, rethinking business models, supply chains, reducing and

circularizing waste and side streams, improving resource efficiency,

and integrating more sustainable and innovative technologies like

biotechnology or biomanufacturing to name a few.

In conclusion, Ocean Literacy has the potential to shift the

mindset and build the necessary skills of the next generation of

industry and policy leaders, providing them with the tools they need

to shift our current societal development paradigm towards new

and more sustainable socioeconomic development models. A

comprehensive approach that combines education, awareness,

and practical implementation is, therefore, essential for the

successful integration of Ocean Literacy into the Blue Economy.

A holistic approach addressing environmental, social, and

economic aspects simultaneously has the potential to implement

sustainability in practice in both educational and industrial settings.

The Blue Schools program is a good example of these approach.

Today, the program encompasses 493 schools, engaging

approximately 109,000 students, 3,500 teachers, and 127 partner

entities. Furthermore, a significant number of educational activities

and resources are available through the program’s platform, and 23

municipalities have joined the initiative. The recent development of

the Blue Schools Global Network could be a valuable opportunity to

expand educational activities related to blue economy concepts,

fostering greater awareness and engagement among students

globally. Given the prominence of Portuguese contributions in

the literature and the structured implementation of the PT Blue

Schools programme, this initiative may serve as a valuable proxy to
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understand broader trends and practices in Ocean Literacy at the

European or even international level.
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