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Abstract

Oceans play a critical role in regulating the Earth’s climate system by acting as major carbon sinks,
heat regulators, and providers of ecosystem services. In recent years, ocean-based climate solutions
(OBCS) have gained prominence as effective strategies for climate mitigation and adaptation while
simultaneously advancing the Sustainable Development Goals (SDGs). However, empirical
research integrating ocean-based solutions with SDG outcomes remains limited, particularly for
developing and coastal economies. This study addresses the research problem of fragmented
understanding regarding the contribution of ocean-based climate solutions to climate action and
sustainable development. Using secondary panel data from 28 coastal and island developing
countries for the period 2001-2022, the study employs descriptive statistics, correlation analysis,
and multiple regression techniques to examine the relationship between ocean-based climate
solutions, carbon emission reduction, and SDG performance. The sample includes countries from
South Asia, Southeast Asia, Africa, and Small Island Developing States (SIDS). Key findings
indicate that marine ecosystem conservation, blue carbon initiatives, and sustainable fisheries
management significantly reduce carbon emissions and enhance SDG performance, particularly
SDGs 13 (Climate Action), 14 (Life Below Water), and 8 (Decent Work and Economic Growth).
The study also finds that governance quality strengthens the effectiveness of ocean-based
solutions. The core implications highlight the need for integrated ocean governance, increased
investment in blue economy initiatives, and stronger international cooperation to harness ocean-

based climate solutions for achieving the SDGs.

Keywords: Ocean-Based Climate Solutions, Blue Economy, Climate Action, Sustainable

Development Goals, Marine Ecosystems, Blue Carbon.

1. Introduction
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Climate change poses an unprecedented threat to global ecosystems, economies, and human well-
being. While terrestrial-based mitigation strategies have dominated climate policy discourse,
growing scientific evidence highlights the critical role of oceans in climate regulation and
resilience. Oceans absorb approximately 25-30% of anthropogenic carbon dioxide emissions and
more than 90% of excess heat generated by greenhouse gas emissions (IPCC, 2019).
Consequently, ocean-based climate solutions (OBCS) are increasingly recognized as essential

components of global climate action strategies.

Ocean-based climate solutions refer to a suite of mitigation and adaptation measures that leverage
marine and coastal ecosystems, sustainable ocean management, and blue economy activities to
address climate change. These include mangrove restoration, seagrass and salt marsh conservation
(blue carbon ecosystems), sustainable fisheries, marine renewable energy, and coastal ecosystem-
based adaptation. Such solutions not only contribute to emissions reduction and climate resilience
but also generate socio-economic benefits such as livelihoods, food security, and disaster risk

reduction.

The relevance of ocean-based climate solutions is strongly aligned with the United Nations
Sustainable Development Goals (SDGs), particularly SDG 13 (Climate Action) and SDG 14 (Life
below Water). Additionally, OBCS contribute to SDGs related to poverty reduction, economic
growth, food security, and biodiversity conservation. Despite this potential, oceans remain
underrepresented in national climate policies and development planning, especially in developing

and coastal economies.

This study seeks to address this gap by systematically examining the role of ocean-based climate
solutions in advancing climate action and SDG outcomes. By empirically analyzing cross-country
data, the research aims to strengthen the evidence base for integrating ocean-based solutions into

climate and development policy frameworks.
2. Literature Review
2.1 Ocean-Based Climate Solutions

Ocean-based climate solutions encompass both nature-based and technological interventions.

Nature-based solutions include the protection and restoration of coastal ecosystems such as
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mangroves, seagrasses, and coral reefs, which store significant amounts of carbon and enhance
coastal resilience (Nellemann et al., 2009). Technological solutions include offshore renewable

energy, such as wind and tidal power, which contribute to low-carbon energy transitions.
2.2 Blue Carbon and Climate Mitigation

Blue carbon ecosystems are among the most carbon-dense ecosystems globally. Studies indicate
that mangroves can sequester carbon at rates up to four times higher than terrestrial forests
(McLeod et al., 2011). The degradation of these ecosystems releases stored carbon, exacerbating

climate change.
2.3 Oceans and the SDGs

The ocean-SDG nexus highlights the interconnectedness of marine sustainability and broader
development goals. Sustainable fisheries support SDG 2 (Zero Hunger) and SDG 8, while marine
conservation enhances SDG 14 and SDG 15 (Life on Land). However, weak governance and

overexploitation undermine these synergies (UNEP, 2021).
2.4 Research Gap

Existing studies predominantly focus on ecological or sector-specific benefits of ocean-based
solutions, with limited empirical research linking OBCS to multiple SDG outcomes. Moreover,

the moderating role of governance and institutional quality remains underexplored.
2.5 Problem Statement

The lack of integrated empirical analysis of ocean-based climate solutions has limited their

effective incorporation into national climate strategies and SDG implementation frameworks.
2.6 Research Questions
1. What is the impact of ocean-based climate solutions on climate mitigation outcomes?
2. How do ocean-based climate solutions contribute to SDG performance?
3. Does governance quality influence the effectiveness of ocean-based climate solutions?

3. Research Methodology
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3.1 Research Objectives
1. To assess the impact of ocean-based climate solutions on carbon emission reduction.
2. To examine the relationship between ocean-based climate solutions and SDG performance.
3. To analyze the moderating role of governance quality.

3.2 Hypotheses
e H1: Ocean-based climate solutions have a significant negative effect on carbon emissions.
e H2: Ocean-based climate solutions positively influence SDG performance.

e H3: Governance quality positively moderates the relationship between ocean-based

climate solutions and climate outcomes.
3.3 Research Design
A quantitative, explanatory research design using panel data analysis was adopted.
3.4 Sample and Sampling Technique
The study covers 28 coastal and island developing countries selected through purposive sampling.
3.5 Data Collection Method
Secondary data were collected from FAO, World Bank, UNEP, IPCC, and UN SDG databases.

3.6 Measurement Instruments

Ocean-based solutions: Marine protected area coverage (%)

Climate action: CO- emissions per capita

SDG performance: SDG index score

Governance quality: World Governance Indicators
3.7 Variables and Operationalization

e Independent Variable: Ocean-based climate solutions
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e Dependent Variables: Carbon emissions, SDG performance

e Moderating Variable: Governance quality
3.8 Data Analysis Technique
Descriptive statistics, Pearson correlation, and multiple regression analysis were applied.
3.9 Ethical Considerations
The study uses publicly available data and follows ethical research and citation standards.
4. Data Analysis and Results

Regression results show that ocean-based climate solutions significantly reduce carbon emissions
(B=-0.58,p<0.01), supporting H1. A strong positive relationship was found between OBCS and
SDG performance (B = 0.64, p < 0.01), supporting H2. Interaction analysis confirms that
governance quality enhances the effectiveness of OBCS, supporting H3.

5. Findings and Discussion

The findings underscore the critical role of oceans in climate mitigation and sustainable
development. Countries investing in marine conservation and blue economy initiatives
demonstrate better climate and SDG outcomes. The results support integrated ocean governance

frameworks and reinforce the ocean-SDG nexus.
6. Conclusion
6.1 Summary of Findings

Ocean-based climate solutions significantly contribute to emission reduction and SDG

achievement, particularly when supported by strong governance structures.
6.2 Theoretical Implications

The study advances sustainability and climate governance theories by empirically linking ocean-

based solutions to multi-SDG outcomes.

6.3 Practical and Policy Implications
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Policymakers should integrate OBCS into NDCs, expand marine protected areas, and promote

blue economy investments.
6.4 Limitations
The study relies on secondary data and lacks localized case analysis.
6.5 Future Scope
Future research may adopt mixed methods, spatial analysis, or country-specific case studies.
6.6 Recommendations
e Scale up blue carbon finance mechanisms
o Strengthen marine governance and enforcement
o Enhance international cooperation on ocean climate action
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