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Abstract 

Purpose: This study analyzes the relationships among the blue economy, food security, and sus-
tainable development to understand how marine resource governance contributes to long-term 
sustainability. As the global population approaches 9 billion by 2050, ensuring sustainable marine 
food production and supply chains has become an important policy and research concern. 
Research Methodology: A qualitative literature review and bibliographic research approach were 
employed. Six peer-reviewed articles and relevant book chapters were systematically reviewed using 
secondary data from international journals, UN reports, World Bank publications, and academic 
databases. Comparative analysis was conducted to identify key opportunities and challenges in blue 
economy governance and food security management. 
Results: The review identified three major relationships. First, the blue economy positively supports 
food security through sustainable management and conservation of marine resources. Second, the 
blue economy contributes to sustainable development by integrating economic growth, poverty 
reduction, and environmental protection. Third, food security promotes sustainable development by 
strengthening food governance, empowering small producers, and supporting the achievement of 
the Sustainable Development Goals (SDGs). 
Conclusions: The blue economy and food security are interdependent drivers of sustainable devel-
opment. Effective marine sustainability requires balanced integration of economic opportunities, 
food security, and environmental conservation through stakeholder collaboration, public–private 
partnerships, and technological innovation. 
Limitations: The study is based on six reviewed studies and relies on qualitative analysis without 
statistical testing. 
Contributions: This study proposes an integrated conceptual framework linking the blue economy, 
food security, and sustainable development and provides a foundation for future empirical research.  
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1. Introduction 

 

The blue economy, broadly defined as the sustainable use of ocean resources for economic growth, 
improved livelihoods, and ocean ecosystem health, has emerged as a central concept in global sus- 
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tainability policy since its articulation at the United Nations Conference on Sustainable Development 
(Rio+20) in 2012 (Lee et al., 2020). The guiding principle of the blue economy is to position marine 
and coastal resources as assets to be managed sustainably to generate economic opportunities, alleviate 
poverty, ensure stable food sources, and create long-term employment, particularly for coastal and island 
communities in developing nations (Voyer et al., 2020). Developing countries (small island developing 
states/SIDS) and some least developed countries (LDCs) have been early adopters of blue economy 
frameworks, seeking to unlock new economic potential from their extensive ocean territories ( Keen et al., 
2018). 

Public-private partnerships have gradually replaced purely governmental coastal and maritime adminis-

tration over the past three decades, with bilateral and private sector investments increasingly funding 
ocean management initiatives globally (Brent et al., 2018). These partnerships mobilize human, financial, 
and material resources to create environmentally friendly solutions that promote sustainable economic 
growth in coastal and marine areas. However, concerns have been raised about the highly commercialized 
dimension of some blue economy initiatives, which prioritize economic growth and investment returns 
over genuine ecological sustainability (Barbesgaard, 2018; Satizábal et al., 2020). 

Food security has emerged as one of the most urgent global governance challenges. The Food and 
Agriculture Organization (FAO) of the United Nations has warned that the global food situation is under 
severe strain, with many countries at risk of food crises driven by underdeveloped agricultural systems, 
high global food prices, and the vulnerability of coastal food production systems (Food and Agriculture 
Organization, 2007; Olatidoye, 2022). Aquaculture, which currently contributes 47% of global seafood 
production, is expected to intensify significantly to meet the growing demand, raising concerns about 
environmental impact, resource competition, and waste management (Food and Agriculture Organization, 
2018). Green biotechnology and biorefinery innovations offer promising pathways for improving seafood 
supply chain sustainability by converting processing waste into value-added products, thereby supporting 
both blue economy and food security objectives (Venugopal, 2022). 

The Indian Ocean context is particularly significant: one-third of the world’s population lives in Indian 
Ocean coastal countries, relying heavily on marine resources for survival, food security, and economic 
sustenance. Therefore, promoting the blue economy through sustainable regional marine resource 
management is a prerequisite for achieving the UN Sustainable Development Goals (SDGs) in this region 
(Roy, 2019). This study examines how blue economy governance and food security management jointly 
shape sustainable development outcomes, pursuing three objectives: (1) to analyze the blue economy’s 
influence on food security; (2) to analyze the blue economy’s influence on sustainable development; and  
(3) to analyze the influence of food security on sustainable development. 

 
2. Literature Review 

 

2.1 The Blue Economy Concept 

The blue economy encompasses economic activities focused on the advanced sustainable management and 
conservation of marine and coastal resources, generating growth while protecting the ecological systems 
on which long-term economic viability depends (Voyer et al., 2020). While the term entered mainstream 
policy discourse at Rio+20 in 2012, blue economy initiatives have since proliferated across different 
geographies and institutional contexts, ranging from fisheries management, aquaculture development, 
marine tourism, and maritime transportation to offshore energy, seabed mining, and marine biotechnology 
(Lee et al., 2020). The World Bank (World Bank, 2017) identifies the blue economy’s potential across 
multiple ocean-based industries, emphasizing that sustainable ocean governance is both an environmental 
and economic imperative. 
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Blue economy discourse aims to achieve ’blue growth’ by linking poverty alleviation, social justice, 
and ocean conservation, positioning marine resources as development assets rather than exhaustible 
commodities. However, critical scholars have raised concerns that some blue economy initiatives 
prioritize capital investment and extraction over genuine sustainability, creating the risk of ’ocean 
grabbing’—the capture of marine resources by powerful commercial actors at the expense of artisanal 
fishers and coastal communities (Barbesgaard, 2018). 

2.2 Food Security and Marine Resources 

Food security exists when all people, at all times, have physical and economic access to sufficient, safe, 
and nutritious food that meets their dietary needs and food preferences for an active and healthy life ( Food 
and Agriculture Organization, 2007). Marine resources are critical to global food security, accounting for 
two-thirds of total global fish production and 80% of global aquaculture production, and the per capita 
supply of fish from coastal and marine sources is 65% higher than the global average (Olatidoye, 2022). 
Aquaculture, which currently provides 47% of the world’s seafood production (171 MT in 2016; FAO, 
2018), is expected to intensify significantly to meet the projected demand of a population exceeding 9 
billion by 2050 (Blanchard et al., 2017). 

The intensification of aquaculture raises significant concerns regarding environmental sustainability. 
Higher stocking densities, increased feed requirements, water use, solid waste generation, and biodiversity 
impacts must be managed through technological innovation and governance frameworks that align 
production with ecological sustainability. Green processing innovations in marine biotechnology offer 
pathways toward zero-waste seafood supply chains through biorefinery approaches that convert fish 
processing waste into medicines, bioenergy, and industrial materials (Tocher et al., 2019; Venugopal, 
2022). 

2.3 Sustainable Development and the SDGs 

Sustainable development encompasses the economic, social, and environmental dimensions of long-
term human well-being, operationalized through the United Nations 2030 Agenda’s 17 Sustainable 
Development Goals (Morton et al., 2017). The blue economy and food security are directly relevant to 
multiple SDGs, including SDG 2 (Zero Hunger), SDG 14 (Life Below Water), SDG 8 (Decent Work and 
Economic Growth), and SDG 17 (Partnerships for Goals). Food security governance, encompassing the 
improvement of food system governance, inclusive investment in agriculture, rural health and education, 
empowerment of small producers, and strengthening of social safeguards, is crucial for enabling countries 
to achieve SDGs (Stevens et al., 2018; United Nations, 2022). 

 
3. Methodology 

 

This study employs a qualitative literature review methodology with a bibliographic and comparative 
analysis. The literature was identified and compiled from multiple sources—academic journal articles, 
book chapters, UN agency reports, and World Bank publications—accessed through Mendeley, Google 
Scholar, and institutional library databases. The inclusion criteria required that sources: (1) address at 
least one of the three study variables (blue economy, food security, sustainable development); (2) be 
published in peer-reviewed journals, academic edited volumes, or major intergovernmental organization 
publications; and (3) be available in full-text form for content analysis (Creswell & Creswell, 2018). 

Six core scientific literatures were systematically reviewed and critically analyzed for this study, supple - 
mented by additional contextual references. A comparative analysis was applied across the reviewed 
sources to identify convergent findings and synthesize evidence on the three inter-variable relationships 
examined. This study uses secondary data to examine the current state of marine resources and identify 
opportunities and challenges in the sustainable governance of the blue economy and food security sys- 
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tems. The conceptual framework was developed inductively from the literature synthesis and represents 
a hypothesis-generating model for future testing. 

 
4. Results and Discussion 

 

This section analyzes and synthesizes the literature on three inter-variable relationships: the blue 
economy’s influence on food security, the blue economy’s influence on sustainable development, and 
food security’s influence on sustainable development. 

4.1 Blue Economy’s Influence on Food Security 

The literature consistently confirms a positive relationship between the blue economy and that of food 

security. (Olatidoye, 2022) documents that the blue economy generates the conditions necessary for 
sustainable food production and supply chain stability through the advanced sustainable management and 
conservation of marine and coastal resources. Marine resources are indispensable to global food security: 
they account for two-thirds of total global fish production and 80% of global aquaculture output, with 
per capita fish supply from these sources being 65% above the world average. As the global population 
grows, the adequacy of this marine food supply will depend on both natural carrying capacity factors and 
governance decisions regarding sustainable extraction levels (Cisneros-Montemayor et al., 2021; Febrina 
et al., 2025; Roy, 2019). 

The blue economy framework promotes sustainable fisheries management, regulated aquaculture ex-

pansion, and reduction of seafood waste through green processing innovations, all of which directly 
strengthen food security by maintaining and potentially expanding the long-term productive capacity 
of marine food systems (Alsaleh, 2023; Sumaila et al., 2021; Tocher et al., 2019; Venugopal, 2022). 
Aquaculture’s growing contribution to seafood supply (now 47% of global production) represents both 
the blue economy’s practical food security contribution and a governance challenge: unconstrained 
intensification risks environmental degradation, which would ultimately undermine the food security 
benefits it currently provides (Alharthi & Hanif, 2020; Blanchard et al., 2017; Ren et al., 2022). A 
key implication for policy is that blue economy governance frameworks must explicitly integrate food 
security metrics and nutritional outcome assessments, alongside traditional economic and environmental 
indicators (Brodie Rudolph et al., 2020; Phelan et al., 2020; Winther et al., 2020). 

4.2 Blue Economy’s Influence on Sustainable Development 

The reviewed literature documents a significant positive relationship between the blue economy and 
sustainable development, which operates through multiple channels (Fang et al., 2021; Martínez-Vázquez 
et al., 2021). At the macro level, the blue economy supports sustainable development by integrating 
marine resource governance with economic growth objectives, enabling coastal nations to leverage their 
ocean territories as engines of sustainable prosperity rather than depleting them for short-term gain 
(United Nations, 2022; Voyer et al., 2020; World Bank, 2017). Through sustainable management of 
the Indian Ocean Basin, Roy (Farmery et al., 2021; Roy, 2019) demonstrates that the blue economy 
can simultaneously address economic development, food security, and ecological conservation—three 
dimensions of sustainable development that are often treated as competing rather than complementary.  

Public-private partnerships central to contemporary blue economy governance have proven effective in 
mobilizing the financial resources, technical expertise, and institutional coordination needed for large-
scale marine conservation initiatives, while concerns remain about the accountability and distributional 
equity of such partnerships (Brent et al., 2018; Lee et al., 2020; Pace et al., 2023; Wang et al., 2024). The 
integration of green processing biotechnology, which converts seafood processing waste into bioenergy, 
medicines, and industrial materials, represents a particularly promising blue economy–sustainable 
development nexus, as it simultaneously reduces environmental impact, creates economic value from 
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previously wasted materials, and supports the circular economy transition (Ahammed et al., 2025; Crona 
et al., 2023; Venugopal, 2022). These innovations can simultaneously advance multiple SDGs, including 
SDG 14 (life below water), SDG 12 (responsible consumption and production), and SDG 9 (industry, 
innovation, and infrastructure). 

4.3 Food Security’s Influence on Sustainable Development 

Food security governance is directly linked to sustainable development through both its outcome 
dimensions—ensuring nutritional adequacy for growing populations—and its process dimensions—
building inclusive and equitable food system governance structures that enable sustainable rural develop - 
ment (Goli et al., 2024). (Morton et al., 2017) and (Stevens et al., 2018) document that achieving food 
security requires multidimensional governance action: improving food system governance; promoting 
inclusive and responsible investment in agriculture and rural infrastructure; empowering small producers 
through technology access and market inclusion; and strengthening social safeguards to mitigate vulnera-
bility risks. Each of these dimensions has direct implications for sustainable development beyond food 
(Guliyev et al., 2024; Tjilen et al., 2024). 

Food security is connected to all 17 UN SDGs through direct and indirect pathways (United Nations, 
2022): SDG 2 (zero hunger) directly; SDGs 1, 3, and 6 (poverty, health, water) through nutritional 
adequacy; SDGs 8, 10, and 11 (economic growth, inequality, urban resilience) through rural economic 
development; and SDGs 13, 14, and 15 (climate, marine, terrestrial life) through sustainable agricultural 
and marine resource management. Better governance of food security systems—incorporating sustainable 
and equitable agricultural technologies and modern information systems—creates systemic foundations 
for multi-SDG achievement (Barbesgaard, 2018; Bennett et al., 2021; Lee et al., 2020; Olatidoye, 2022; 
United Nations, 2022). 

4.4 Conceptual Framework 

Based on the three-variable relationship analysis above, the conceptual framework for this study positions 
the blue economy (X1) and food security (X2) as jointly influencing sustainable development (Y), with the 

blue economy directly influencing food security. This framework generates three research propositions 
that can be operationalized as hypotheses for empirical testing in future quantitative research. 

H1 : The blue economy positively and significantly influences food security. 

H2 : The blue economy positively and significantly influences sustainable development. 

H3 : Food security positively and significantly influences sustainable development. 

 
5. Conclusions 

 

This literature review analyzed the relationships among the blue economy, food security, and sustainable 
development by synthesizing evidence from six peer-reviewed studies and supplementary international 
organization publications. Three principal conclusions were drawn. First, the blue economy positively in-
fluences food security (H1) by sustaining and enhancing the marine resource base—fisheries, aquaculture, 
and seafood supply chains— which provides two-thirds of global fish production and 47% of aquaculture 
output. Blue economy governance frameworks that prioritize sustainable resource extraction, marine 
ecosystem conservation, and green seafood processing innovations create conditions for long-term food 
security in coastal and ocean-dependent communities. Second, the blue economy significantly influences 
sustainable development (H2) through multiple pathways: generating marine-based economic growth 
and employment, integrating ocean conservation with poverty alleviation, enabling public-private invest-
ment in coastal and maritime infrastructure, and supporting the simultaneous achievement of multiple 
SDGs. The Indian Ocean context specifically illustrates how blue economy governance can address 
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the intertwined challenges of economic development, food security, and ecological sustainability for 
one-third of the world’s population. Third, food security positively influences sustainable development 
(H3) through inclusive food system governance, rural investment, small-producer empowerment, and 
social safeguard strengthening, each of which generates sustainable development co-benefits across 
poverty, health, economic, and environmental SDGs. Food security governance is thus not merely a 
humanitarian objective but a foundational governance architecture for the achievement of multiple SDGs.  
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